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3Tyt & ST

IT: WSVl & SIS BT AT

IET WSYT & SIS =T TS

Thaeg &9 (Cardiovascular system)
e Aad— Heart

FEIAE AAT9— (Respiratory system)
e TI4=— Larynx

e TTH WuTEll— Trachea

e TFLH- Lungs

QT | EhTa— (Digestive system)

Yy YT ooy N L] - & .
o HETEI- Oral cavity
o HHAT- Pharvnx
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{vi)

e IT5F T=— Vermiform appendix

—
e F—=— Colon Y
e 5=z =— Rectum o
° AT == == Anal canal and anus S
. == = 3T 3T Extrahepatic
biliarv apparatus 8¢
e §Fd— Liver <R
e FJITIZ— Pancreas (A
e =E— Spleen ‘A
12. % ¥==9— (Urinary svstem) RR-R04
- ‘a:*ﬁ— Kidneyvs 23
| e TAIA=— Ureters R<
E e TF¥IE— Urinary bladder Roe

| e TF=TF— Urethra 2
13. 99 T F=m=—(Male reproductive system) Ro4-2 2§
e 77— Penis

.,
o

RoF
e 97— Scrotum ReL
e T Ti=I- Testis o<
o HITT- Epididvmis 2%°
o« TIF arig-l—- Ductus deferens e
o IFWTE— Semuinal vesicle 2R
- m arfe-il- Ejaculatory duct 2

o T T "rii- Male urethra
e UUT ¥~ Spermatic cord
o UtEY UM~ Prostate gland L&
o FIH nferaf- Cowper's glands T2
14. = JFAT @IET— (Female reproductive system) R288§-% 9%
o Tf- Vagina -
® &1 1 ari- Female urcthra i
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{vii)

e TF T T=T— Para-uretheral glands

e A== T-E3— Bartholin's glands

e =T T =I5 FF57— Vulva

e ITF Tf=A—- Ov ary

= = = =
e 3= Tz A=— Fallopian tubes

e TTHIZIZ— Uterus

Tzdig =713 : o=3 w7

A

3I=: =ial Ti==i— (Endocrine glands)

e I1g9 H-=— Pitvitary gland
e f3i5== = ==— Pineal gland

- . _
e A HIG® Hi—4— Thymaus gland

e I T<E— Thyroid gland

e JUSZ, U-=Ti— Parathyroid glands

o Iugss HWET— Adrenal gland

Fig: =@1atl Ti=gi— (Exocrine glands)

e TR Hi~4TI— Salivary glands

e F37 TG — Stomal glands
e 3T/ WAT— Solitary glands
e Thd— Laver

e TEI- Splecen

waTETre

o INETHI- Prostate gland

swgaEmE! wia (Mised glands)

» P A= e » ; E .
® Jtie=gi<l Panocreas
i

e HI HS3 Ul Tests

e HIZ! Ha3 BI%=- OQvary

-
-

. TR -
&= 5 S e

S 9 =EET
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(viii)

3. ol & 99 ug g e
4. =i F 3, ffy TS YIS LUE
5. T He- Pericardium 4R
6. JFHHST THen- Pleura RER
7. SUEWT Fe- Peritoneum LEY
8. wiRasw AR ser- Meninges LE\©
wgd I : v RWL-gWL®
1. 9Reg 9]
= qRmST e}
3 ST e
- XY 8
S. US A YER FCH
6. NEINH Q93
7. HRE R3
8. T Q9%
9 The skin ¥
qHeT-g
U H IS : IANEFEINY U 918t 99T IR 9L - ¥
1. ¥R st 9R¥MT €8 9891- Difinition and
importance of brain. ¢
2. a9 S 9E {dd-Normal structure of the neck. LR
3. dEqel 99H 1 RkReg- Introduction of the
nervous system. <R
4. AL S S GeH GAHS 45—
Histology of the nervous tissue. LR
5. 98l ¥ & WF- Division of
nervous system. L XA
6. HR=h & fa9- Sub-division of brain. FAC

7. Af&sH- Brain RLE




(ix)
qHT ¥iideh— Medulla-oblongata
3Wiiysh— Pons
qegHf&Tsh— Mid-brain
oY "fEgsh—- Cerebellum
3T YAfEs=h— Diencephalon
ggg_Af&=h— Cerebrum
HYHT S$Us— Spinal cord
OfiashTd TEI— Ventricles of the brain
HT= 9¥AH- Limbic system
LR ’;l'lﬁ';.'q‘f— Cranial neives
At T grafg Afsar- Spinal nerves
W dfAet J4uii— Cervical plexus
ShEfT M df=es1 waufl— Brachial plexus
Wﬂaﬂ qTﬁ",:Tﬁ— Intercostal nerves
sHfe dfesr 99ufi- Lumbar plexus
i, afeaT SaUTi— Sacral plexus
F=1g ATS! G=H— Central nervous system
gfiE@dd AEl §¥IH— Peripheral nervous system
2fgss ATSl §=H—- Somatic nervous system

a4 el §®=H— Autonomic nervous system

aﬁﬂiﬁ Tifsar- Sympathetic nerves
BAURCR! Aif$ai- Parasympathetic nerves
OISl ATS1— Vagus nerve

Teg=3e ATel— Phrenic nerve

Uyflcgeh AT€I- Musculocutaneous nerve
FRITEA ATS— Axillary nerve

gfg: gehifserr A1Si— Radial nerve

3T=: Yshifesht ArSi— Ulnar nerve
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(x)

36. m AE- Median nerve ¥
37. 3El qrE- Femoral nerve RX
38. Tarfeyen; - Obturator nerve X
39. T Y- Sciatic nerve %3
40. 3T: SifEeRr 91€i- Tibial nerve %%
41. YRTS A1fS3- Plantar nerves VY
42. M 9f®: St A€l Common pPeroneal nerve VY
43. ™R afg: S - Deep peroneal nerve XY
44. 39 9f8: St a€t- Superficial peroneal nerve RXE
45. 7& ASI- Pudendal nerve RXE
S I : a I R¥L-4§
1. gy =i ¥R
2. gETAE ik
3. fdmrerm A THE
4. fF3oq bt
5. FusSioAr 9=y 4R
6. STATTT HEIOE— Brain 2T
7. SF&¥- Bregma 4R
8. f¥/a=I- Lambda TR
9. ¥=IH 43
@ A ;g yaw AN,
1. =4 & =rEn R4
2. O9 & 9 R A
3. HH @ e o
4. HH T gt Ru¢
5. 99 F yega+a oee RE3
6. Fresi &1 sqzar i
7. HHl % Y TErNET & gEeT G4
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(x1)

8. Y% gH & fasga auim g
9. TH T FTd HIA I e V¥
10. HHl 97 Te1q 4 T B dTel SRIuT ST SUEd ¥
11, 90T & 3R 79 9 ST 89 & Scus TTRiuT R
AT I : IAFF WA IMAT R¢o-WCE

1. 27 TgieRa & 9figa ud Agcd- Introduction and

importance of surface anatomy. Rée

F&d @ 317 WaTFH— Surface anatomy of the heart. RER
3. BFERY I AT Taiha—

Surface marking of the lungs. RER
4. ATHIIE &7 37 {Gicha—

Surface marking of the stomach. RLR
5. U a1 3 LdishAa—

Surface marking of the duodenum. RLY
6. 3IUSH T=5 = T @i

Surface marking of the vermiform appendix. RL¥

I5a &1 37 TaEH— Surface marking of the liver. RLX¥

TATET <R 33{"1"@3;{— Surface marking of the spleen. ¢\

ST & 3T EieeA—

Surface marking of the pancreas. QLY
10. fa=TemE =1 37 GaishA-

Surface marking of the gall-bladder. &R
11. Fa=1 & 2177 {@is-— Surface marking of the kidneys. <&
12, TEIf9a1 &1 37T W§iea— Surface marking of the ureters. ¢ §

Ta9 ey : ghma fagem iR R¢9-3¢R

1. 9= CPA
2. = L9
3. 3I9H R\
4. =g 999=s RLL
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(xii)

S.  vEwAfEdl @ fawga ol RER-3%

o HF- Ear R

* TRI- Skin %%

e I—- Eye RR¢

e {H41- Tongue 3oy

e HUT—- Nose 30R%

T I : gHE 9w "= 33-3%¥%
1. HEYHAI- Aorta I3
2 3TRIET HeT¥9-—- Ascending aorta IR
3. RO HewHAl- Arch of aorta 3¢%
4. QE Hemgel 994I- Common carotid artery I
5. Sfg: Arge 99+i— External carotid artery 33
6. = 39g S Superior thyroid artery 33
7\,\\“\3:111:’]'5'? TG4 94— Ascending pharyngeal artery IR
8. f&@ "H°+=I- Lingual artery 333
9. 34 gHAI- Facial artery I
10. Ugsh9ral ¥HHI- Occipital artery 33
11. 9 Sfg:%0ul 99491- Posterior auricular artery 333
12. 39R=T 3vifles 9841—- Superficial temporal artery 323
13. F=eq gA+I— Maxillary artery 3IRX
14. 37=i: ATgsT g99+1— Internal carotid artery 3IRE
1. 31@13{37-}»' g9+4l- Subclavian artery I
16. FETYU g9+1— Axillary artery I
17. 9fUgs g94i— Brachial artery IRN
18. afg: S=ifessr g9+1— Radial artery 33¢
19. 37=: WhIfGa! gH+i— Ulnar artery 339
20. 2774 T8rga+i— Thoracic aorta 333
21. 34Ed HETYHAT- Abdominal aorta 3I3¥
22. gE T 49+4i—- Common iliac artery 33X
33y

23. 279: S 9941— Internal iliac artery
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(x1ii1)
24. 9fg: Sgfaerr 9941— External iliac artery 334
25. 37Ef y9fi—- Femoral artery EEA
26. Sg@eh gHAI- Popliteal artery EEA
27. 3=, Sferesr AT 9941— Anterior tibial artery 330
28. UEifYgs ¥aHi— Dorsalis pedis artery 33IR
29. 37=1: Sifgent gfZar g9+i— Posterior tibial artery 3R
30. TFHHE FHUS— Pulmonary trunk I¥o
TSHTEIT e : T8930 g I¥-3IFe
1. <fe= fud- Systemic veins X3
2. =< fSTd- Cardiac veins XY
3. 390 HBIEU— Superior venacava K¢
4. YT HEMHU— Inferior venacava 3¢
5. A=< I9ral (90— Internal jugular vein ELRS
6. == F@rar f8U- External jugular vein 34
7. S3Es (90— Vertebral vein ILR
8. 3= 90— Facial vein ILR
¢. dig: dig= 90— Cephalic vein IW¥
10. 3¥=i: Sig=1 f9U— Basilic vein ELRY
I1. =9 S@ifoT f90- Median cubital vein INY
12. S & 799 80— Median antebrachial vein AR
13. 9f8: y=ifss f80- Radial vein Ly
14, 3=7: UsiissT f80— Ulnar vein EATL
15, wafovgsht f80— Brachial vein WYy
16. e f8U- Axillary vein Iy
17. w f§U- Subclavian vein Iy
18, ¥uesiy fSU- Brachiocephalic vein 34§
19. 37\ f§U- Azygos vein ERAY
20. 31'*'—1“?'5{ 80— Hemiazygos vein Iue
21. HaESH aqtﬁ'gn:r fG— Accessory hemiazygos vein IR

¥
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38.
39.

(xX1v)

W Srerfaen - Common iliac vein
AR Su iy - Internal iliac vein
ST ST fga- External iliac v
I 80— Renal vein

INOT fHU- Testicular vein

fera afer fga- Ovarian vein
fages fau- Suprarenal vein
5 Ter=se - Inferior phrenic vein
arsfa fHu- Hepatic vein

Sfaerfiol - Portal vein

&fe 90— Lumbar vein

e 37 vmET fAU— Great saphenous vein
<Y 3TY:IMET f9U- Small saphenous vein
37=1: SifereRl 9fEHT f90— Posterior tibial vein
3T=1: Sifgent 3IHT f8U—- Anterior tibial vein
STgiEeh fHu- Popliteal vein

3itaf faU— Femoral velin

BFEHE 90— Pulmonary vein

ein
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5
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Point to remembers
MEC.(D.

IOeIqIT Aeeqel v
9%4 93 (Question paper)
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SYLILLABUS B.A.M.S. [1* Prof.]
UTeTshA-T99 saraanass  gaaem
HAT-F—4 o 3H

Rachna Sharir— B

(R) IOOshA—
IS T YT YIS S AN, HISIT & A9 Td 30, 39El *
A UE HEE
3T U9 T I USYT h SIS & fatgda guiel
T H TS T 9= A9dal & @A guie|
ATF-TLE & A994] 1 &S JoiA|
TagE LTS & STaadl Sl 9ui-|
= Ud IEY A1 Sl THATCHS FoTH|
THaE WEIH (FSF) S TS JoiA|
() =f=1 smiie—

¥ o * X * X

|raq uE 7509 af-=rai S5 &1 S o)
() Hen Im—

Al Sl 99T, Soshen3il v =ed, 9 A JAeEl
PEFLHIEUT Al (Pleura)

gadldlUl hal (Pericardium)
STl <l (Peritoneum)
OfeashaoT Sl (Meninges)
anfe fafyre weneti =1 fawga aviq |
(¥) e ITR—

* ] S 9ILHTET, WEY, 9 AR FAS

¥ ¥ ¥ ¥ ¥

AET-E@—4 0 &
(&) IOuET Td JrSt 8 =T vmi—
« o =1 afvamT vgd w8«

I;»
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|
i
|
|
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(xvi)

A 1 VR s g0t

R Al (Cerebrum)

Y WRSSs (Cerebellum)

T "9REsH (Mid-brain)

SSY® (Pons)

HYHAT I¥ (Medulla oblongata)

AT (Spinal cord)

UHT ¥ g=f-yga A1edi- Spinal nerves

YTy Fifgdl &1 guf4- Cranial nerves

IRR FI g IR Afsai- Peripheral nerves
a5 TSl G¥H- Autonomic nervous system

ST TF qUGHAt qIf$al- Sympathetic and parasympathetic

nerves.

(8) &= yJMRIX—
* T, e, gyEr onfg s AT
* YgEsh H qUiA|
* ST TERIGT F 0
* FECY, Favh, grsfas aR=al
(®) #H ImaI—
* T I 1 RE, 9@, W 3N fafay 9 &1 quiAl
* TH & T g9 Hew, FHAl @ Fq@dr & quiAl
(¢) 3STR™T IRIR—
* SPR@IST td YRR it fFehivf =41 F1 guiA|
(R) =g fagm IRR—
* =g v &l f[A&he Td T&A1
* 3= Yu9=sh &1 Uil
* FARAT @ G 1 fagga goia
=9 (Skin), SA=F (Ear), S¥H-%d (Eye), H0I=4 (Nose)
Hﬁmﬁ'ﬁ_ﬁ'ﬂ'(Tongue)l

LN NS S TN TR T T I S
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I~ R

HIS T 9 Wlﬁ'-l'_ﬁ__

(A) SHIS FIEE Hi AT

2.

Fre vg & 31 T 41 927 (Box) T B

o g a5 a1 Jod gfed @ I 81 39 orf @l SuR "rHe
& YT & T 47T (Trunk) S HIS HET T 2| 3R IHF e Aq1
e oh IR YRR & 3H 9% WA A7 IS § $© He o T T

(Organs) SI— SAHIRE, A, I$d, Jah I RIT T &

3. YRR & 3rashrel (ReF) Wl &t SIS (Body cavity) &8d gl
3. “Irauiy: sEE 9T ogal”’

T

=T A A IS H 99 ST (YR 78T) (Thoraco-abdomi-
nal cavity) T gfE T T Bl

: Sﬂ?ﬁaﬁﬁm(ﬁxlimentary canal) ST TR &7 0T O
e s & watg 3= g1
. AR el TEl TS & SEER- TS 9g ¥ I ud I TET MR
H & g8 HA IS HETHAGH S T80T fRar T /)
T v M % STER- N Se § witaEs e g,
SU ETE Wh, G, SooUl K %k O ¥ Sy TR |
gl AT B
. WEEEEIT OE9SE= O e =9 0
TEUSH: PEHHY Sis ga@wEad 11 (.4, /79R)
MR, ST, USERE, R, W™, ged, 3UgH 3R
FEGE F W s1aae 59 T R e wd €, 98 SIS seard el
AYfeh @ ¥ ¥/ Trunk S8 T&d &1 HIfF 39N =% g1 afifa
HETAIAH. (Alimentary canal) 3 ga g7 afvfd =¥ (Thoraco-
abdominal cavity) 3 &FT &1 S (FH) BIaT 21
o FMT-11

.
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T ¥IRR fag=

R
(B) SHISHT giesraT
e FB U fog 3/agal & FIsiT e 8l

e 98T (Thoracic cavity), 3<XU TEl (Abdominal cavity) 3T
%ﬁﬁl’{l:t! (Pelvic cavity) ® fga lﬁﬁ It 31T Sl SIS Head %I
(C) SIS st TE&TT
S T oh STIER- 'Y
ST YT F AR <
(D) SIS & T4
T TS & TR — UISIT HISIA qed-
Aify, §&d ¥, ¥ |, FFPA |, e 9, ghl 9, afeg =,
o, HETIEY, THRIASY, SUUIR 9, YIS d, A =, e

(]
¥, gurasd dfdl’”’ (.7 9/ Re)
Q. IfH- Umbilicus

R. B]I- Heart

Q. SATHIRTI—  Stomach
go. YERTI— Intestine

3. FAH- Pancreas . SAdUg- Rectum
¥. ghd- Liver RR. AHU[GE-  Anus
Y. - Spleen R3. HST=- Small intestipe
§. gahl-  Kidneys R¥. -  Large intestipe
©. gf&r- Urinary bladder Q4. dUlEed-  Omentum
<. QUEY¥R- Caecum

. AT G & AR

TG g P S o

f TIVIS: FEHEY HIS gawEiad 11 (G.F /3R)

h e . TohIRIg—
2. MR Stomach L 4 b Liver and Spleen

R. - Pancreas / & ®<d- Heart”

|

|

|

! 3. UHPI- Intestine L. 3UgH—- Caecum J
|

Y. M- Urinary bladder/<. B¥HH- ( Lungs



HS T 3T IR
(A) YT VI hi TEHT |
2. YT & 37 28— SIS
R. 5w =i Tog faRy o1 a5 31 <o Wl &, 3T v Fad 8
3. S ITTHITT b 1T 8, IS0 AT Tl Sar gl

¥. TR & 9 TE S G, O1g T ACOEIS 1 SR &, 3= 3ed_
el ST 21

(B) AT &t T

o A YYAR ITTEAR = © |
faaid = w+g =¢5
o IETE IS & 3T{HR = \8
S faaig = 9+ 2 :6!-‘:‘)
o =M IMEULSH FAJER = © 7
. fEaid = wig+x = 20 ¢

o 2TETH THITAT & AR

1:
A

' = B+ = <
(C) ST & =
1= 99| o IFER
CamreTTRg— SrareT:, TameTE:, veseTEt, v, e,
TEHTYTEl, FATTE:, SO TRIPEISER 3 11" (.90 w/¢)

¢ . aiRid— Lungs L. AHRE- Stomach
2. faa¥™@—- Pancreas/gall bladder &. 99919&- Intestine
3. Toea— Pleura/pericardium

\s. HAIRT@— Urinary bladder
¥. TThivid—  Liver and spleen

<. TH¥E—-  Uterus (In female)
3= IEET A S 3Ny EAl § AR iU " §- &earea-
Mammary glands. (9++3=%0)

AT U 9 & AR
g . WS- fS9eh 1= 3= ¥ @l

3. STTHTIE— s 3l I T A Bl

N
N
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74

AT IR fagm=

R. WiV — werfvm-  fawd s s otfuss @ Sie-
I\ STHISTY, N A1
3TY TIT-S YT T ST 8l Sii- g,
aiEass 3nfel
. Srwivra— SN s ™ 7 @S- woa, witer e 31
SERET
Q. ST: WaVT AT IT: TET AT IALW[ET & SIS 1 a0l
(Thoracic cavity)
TI— Heart R PFHH- Lungs

R. EH
() e T- Ffo- WIKRIAIT® AT E |
e T G- T I II9F aT B
e J— I —ﬁn’ﬁ’ﬁﬁ?ﬁgl
() STE—
ST SHWETES ESd, SeTsaT Y aW=q: WIUTEET:, aedrst arda: wiet
ws,af&:wa’rma%ﬁﬂa;aﬁﬁﬁwéﬂWWI
AR AIS STA FEoE: af< 11" (.30 ¥/3°)
wﬁtw%mmmﬁﬁwﬁﬁﬁfﬁr@ﬁélmw
ﬁmﬂqﬁ?ﬁ@?ﬁ%m:ﬁ%ﬁwm(Splecn)mw
(Lungs) 8! ™07 3R I5d (Liver) 31k &9 (Gall-bladder) &l
g 98 A9y o S99T & TF 81 g9fae a9 d S« §ed
S=sIEd aial 8, df 9« oit 9@ Srd &

(3) TST & TEA— N

qusAH0T WV g9 EHITE |
STToaed fesaia @aay et 11 (.90 %/3%)

NYIYE FHHST & THF gg Bidl 8, SITESh A H gad faehiyd
TedT 81 a1 fAfsa a7 F1 gg9 Sgpfad & S el
TETHH= § T 837 g 2@ § UHT & 7« 81 39 Conica/organ

1 Apex 99 € 3R Base T &I
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HS TE I IR
(¥) ‘‘ged SeEreE 1 (LI ¥/30)
o o geg € 39 YRR § frua 9991 & = )

(W) “‘Tarfga™ ged ©A: SISHEET 1’ (ST ¥/23)

T MK TOT T 3T S TLA B, T8 ST ET H A Tl & qA
T @ e '

(&) *“wfe o 1"
T N WIUT 91 & T Bl
Q. HFEHH

CoiifoTa O W HEHH 177 (I ¥/RY)
TH & B A PFPY S IO g |

3. 3T USIT AT I TET & DI T FOT
(Abdominal cavity)

Q. IM— Umbilicus <. JAMRTE™E- Stomach

3. ¥A™— Pancreas Q. YSHRTE- Intestine

3. gehd- Liver Ro. IWYE- Rectum

¥. wigl- Spleen RR. M- Anal canal and anus
. gahi— Kidneys RR. FE=F—-  Small intestine

§. di¥d—  Urinary bladder 3. ¥a™4— Large instestine

9. QUE™MR- Caecum

LY. d9U9Il9g9— Omentum
3. TThas 9 (§T-Heart) ST O & 90T

¥. @ ¥ & (Mouth to anus) U3 U= GIEl @l
I=ETSh Ul (Digestive system or alimentary canal)

() HE@BT Mouth cavity or oral cavity (3)ATHFc— Oesophagus
() AGI— Pharynx

(R) g=F— Small intestine

2. qgUl— Duodenum
=~ 4 ST — Ileum

() SHR™E- Stomach

. HHT=— Jejunum
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- s e s e

(8) g5 — Large intestine |
R. 3UEH (UHR)- Caecum |
R. 3IUEH T=B AT 3 [=3— Vermiform appendix |
3. 3 F- Colon g. 3TNl geaid— Ascending colon
R. AT geaid— Transverse colon
3. 379Ul gexid— Descending colon
¥. Sl gEeE a1 TIuE JeaiA-

Sigmoid colon or pelvic colon

(®) HAT¥T@— Rectum
(¢) 7 AT6i—  Anal canal

(R)I=—- Anus

. ¥sha— Liver
R. dshd & 3IgQIl IGHIOT— Excretory apparatus or extra-
hepatic biliary apparatus

' 2. effuT W§ a9 Ihd dlfedi— Rt. and It. hepatic ducts
3. HMEMT IHd dliedl- Common hepatic duct
3. f9q9¥rd— Gall bladder
¥. fyarerg aifedi— Cystic duct
4. fUq afedi— Bile duct
3. 37— Pancreas
¥. igl- Spleen
* HHPIH (Stomach)—
Q. “YTHTATH STHET 3TYY: $fd SHIRE: |
S 3T o7 aTyfq 3TYYS 37+ (Semidigested food) T STYR 8,
g8 39THTS SEcdl 8l
. “Tify=aiaR 3mHerg: 1
1Ty 37k ) ¥ ST STHIT & 79 81 37T 9119 31K 8T & 9
ITHITI & T4 &) |
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3. FACH FF & ™ 2l

*  ATA (Intestine)—

?. Wied =i § qew YA H 3y, A a9 B TR H 3 AW A i

L= GIER

. IS RN e gem § Aifween # gefedl & 9§ W 21
FESA & 97T, THH IR AR WA B

. ITEETE ¥ S ST9ifEd STeR o i ¥ ol Sdr 81 39 37F & SH
2Afes =g < HIRUT 9r9H ST 9§ aidl &l

. AT I TS % STIER 3 g hH A1 AT Wl o

e o T $H HIFAE Sh1 THROT B S | 3Heh! s Sifyes
LGS I

* TEOM (Puedenum)

arfa erfarsTe ot weuTe, wEeh Jar V' (=L )
ST 1 = 2§ TeUll 31 i TEUT HiE €, SUH = Sl 2
TH H TH WU el S ’)
W gl 4 39 fU9u el w8l gl
* TFhd (Liver)—
R. T Tha el a1 (LI ¥/ W)
™ F IHa AN e w | AT [ )
. TFHT TSI & SR i IR I wew H feag B

q

. THd N THY™ HEA e

. mﬁma}mm’;@wﬁﬂmw%

* THIRT Spleen—

- ahd witer wiforast 1 (FI. ¥/ 4)
1 ¥ agg ik <ier w @ T 2 8l

. BT =T ¥ G 9T & 3 T v F fRrd gl

. TI8T S WHITHE Sed gl

¥, THET H whae S & qe T " T 8

|

;
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L. O AT (ATH-99T) o g9dat &1 (A= Tcds Jufq
(Respiratory system)

2. AMIET- Nasal cavity
2. gaHT- Pharynx
3. - LLarynx

. AT ATl Trachea
afequr vd G HA AT- Rt. and It. principal bronchus

Q.
]. #17qfahT— Bronchioles
v, PFHHE— Lungs

. gAde AT o5 IFAST =T Ui (Urinary system)
2. ?’Wﬁ" Kidneys ¥. g9 4 Trif— Male urethra
ws TT':ﬁﬁa:f— Ureters W, ©l L E qri- Female urethra
3. AT 41 9f<i— Urinary bladder
#* gaah! (Kidneys)—
CRRE: W gaht 1 (YU ¥/ 30)
1o 3 12 % TEE A S g T &
» FATYTA (Urinary bladder)-
9. WATITT 99 <l TE G, ey T 314 3R Ueh W@ are 3ii 37ed Ih
ud " 9 &= 37 8
@ 2fifor e H R 2l
7w T 9vel 7Y 8l
afici— g8 9onaad gl
&Y SN &1 TaAHS Juid

(Male reproductive system or male genital organs)

Gp(-:u-'u

-

(1) Penis— 9% ar 79 41 fag an feres
(2) Scrotum-— JHUT

(3) Testis— gyut 7l

(4) Epididymis—3ifegyor
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(5) Ductus deferens or vas deferens— IR a1 geE=faant
(6) Seminal vesicle— 2[hI714

(7) Ejaculatory duct— 2k 9% A

(8) Male urethra— &4 173 {17t

(9) Spermatic cord— JUUT 755]

(10) Prostate gland— qrmn #fey o erEten

(11) Bulbourcthral glands or cowper's glands— ﬁ’T’I?{F’l gfeerai @
. ufegai

¢ . Tt AT BT TS G0 (Female reproductive
system or female genital organs)

(1) Vagina— it

(2) Female urethra— &1 2 |

(3) Para urethral glands— 'C?TET‘I_FT Tferagf

(4) Greater vestibular glands or bartholin's glands— HgmgToT Ofeeal
=1 aaffer oferai

(5) Vulva— &t & I s==m—
I. Mons pubis— {7 NI IV. Clitoris— 97 foifemeam
I1. Labia majora— I8 WS V. Vestibule— =ifq wemoT
[11. Labia minora— &Y WS VI, Vaginal orifice— if &R

(6) Ovary— fev ufr oy e ofw

(7) Uterine tube or fallopian tube- &= aifgH

(8) Uterus— A9

* TTHIYT (Uterus)—

(%) Tur T wemer o wafa =qa: )
TEHEITET qurEat e fagde: 1 (g wus)

e A waferr ) @ mivren aw dw & &, #=9fE mf safa § 9
qHa B4 g Taiv @ war 81
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fich o, Tan @ m?iﬂfvﬁ%?n SRS S
() 3L & ol ¥ svaai ser feal # wafera sarn 2)

(3) o= geE A g M’ e el

(%) 3= YT A W 9’ T 2

(A) Cardiovascular system (Tshae TEATT)

Heart (§59)

(1) Introduction—

Greek name -

Cardiac.

Coronary.

Cardia -
Latin name - Cor -
The heart is a conical hollow muscular organ.
It is situated in the middle mediastinum.

It is enclosed within the pericardium.

nutritive requirements.

; The heart is placed obliquely behind the body of the sternum
o and adjoining parts of the costal cartilage.

e It lies 1/3 to the right and 2/3 to the left of the median plane.

| ' e The direction of blood flow, from atria to the ventricles is down-
wards, forwards and to the left.

e Measurement— Length— 12 cm.
Width— 9 cm.

Thickness— 6 cm.

Weight—In female—-230-280 gm. average
[weightz 250 gm.

In male— L280-340 gm. average

weight= 300 gm.
(2) External features— External features are followings—
(1) Chambers— 1.

2. Left atrium

Right atrium 3. Right ventricle

4. Left ventricle

™ wffm‘ e
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(2) Surfaces— 1. Sternocostal surface or anterior surface

2. Diaphragmatic surface or inferior surface
‘3. Pulmonary surlace— Right surface
Left surface

(3) Borders— l. Upper border 3. Right border
2. Inferior border 4. Left border

(4) Grooves or sulci—

1. Atrioventricular groove or coronary sulcus
2. Interatrial groove
¥

Interventricular groove Anterior int=erventricular
‘ groove (Left margin)

Posterior interventricular
groove (Right margin)
(5) Base— Posterior surface and backward.

(6) Apex— Downward, forward and to the left.
% Surfaces—

1. Sternocostal surface—

o Itis formed mainly by the right atrium and right ventricle
and partly by the left ventricle and left auricle.

e Most of the sternocostal surface is covered by the lungs

but a part of it that lies behind the cardiac notch of the
left lung i1s uncovered.

e The uncovered area is dull percussion.

2. Diaphragmatic surface—

e It is [ormed mainly by the right ventricle 1/3 and left
ventricle 2/3.

e Rests on the central tendon of the diaphragm.

3. Pulmonary surface-—

Left surface— It is formed mainly by the left ventricle and
upper end by the left auricle.

Right surface— It is formed by the right atrial wall.
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Left common carotid artery Left subclavian artery

Left brachiocephalic vein

Right bmchiocebhalic vain Left pul
pu monary arlery

Brachiocephalic artery Pulmonary trunk

Superior vena cava Left auricl
c

Right pulmonary art .
y ery Left border

Right border

Anterior interventricular groove

Coronary sulcus ostenior interventricular groove
Apex

Inferior vena cava

Inferior border

Fig. 1.1 Heart-Anterior view

Superior vena cava

Aortic arch

Left Pulmonary artery Right pulmonary artery
Left atrium

Left pulmonary veins
Right pulmonary veins

Left auricle - Right atrium

Great cardiac vein
Circumflex artery

Posterior atrial artery_ /7

Oblique veins

Inferior vena cava

——Small cardiac vein

Left posterior
Right coronary artery

ventricular branches
Left posterior

ventricular vein
Left ventricle

Coronary sinus

» — Right posterior
interventricular arteries

Middle cardiac veins

Fig. 1.2 Heart-Posterior view
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Borders—

Upper border- is slightly oblique and is formed by two
atria. Chiefly the left atrium.

Inferior border—is nearly horizontal and is formed mainly
by the right ventricle and small part near
the apex is formed by the left ventricle.

Right border— is vertical and is formed by the right atrium.’

Left border— is oblique, curved and is formed mainly by
the left ventricle and partiy by the left auricle.

It separates the anterior and left surface of heart.
Grooves or sulci-
Atrioventricular groove— is seprate the atria from ventricles.
Interatrial groove— is separate right and left atrium.
Interventricular groove—

@ Anterior interventricular groove— is nearer to the left
margin ol the heart. The lower end of the groove separate
the apex from inferior border of heart.

e [Posterior interventricular groove— is situated on the
diaphragmatic surface of the heart. It is nearer to right
margin ol this surface.

The two interventricular groove meet at the inferior border
near the apex.

Base or posterior surface—

e It is formed mainly by the left atrium and by a small
part of the right atrium.

e It is related to the middle four thoracic vertebrae (T,-T,)
in lying posture. '
e And descends by one vertebrae (T,-T)) in the erect posture.

Apex of the heart— This 1s formed by the left ventricle. It is
directed downwards, forwards and to the left. It is situated in the
left fifth intercostal space just medial to the midclavicular line.

e 9 cm. lateral to the mid sternal line.
e The living subject pulsation may be seen and felt over
this portion.
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(3) Circulation of blood-

e Right atrium receive deoxygenated blood from the whole
body through the superior and inferior venacava and the
coronary sinus.

e It contracts and sends the blood through right
atrioventricular orifice to the right ventricle.

e Right ventricle— pulmonary trunk (pulmonary arteries)—
lungs where the blood is oxygenated.

e O, blood return to the heart through the four pulmonary
veins and enters the left atrium.

e Lt atrium— It. atrioventricular orifice into the It. ventricle.

Lt. ventricle— ascending aorta and its branches.

Branches from aorta to upper part
of body
’/

/ L. pulmonary a.

Superior vena cava

R. pulmonary a.

e m -

a
¢ L pulmonary veins

Aorta arising from left

Pulmonary trunk arising } ventricle

from right ventricle
Branches from aorta to lower

4~ part of body

!
|

Inferior vena cava

Fig. 1.3 Heart-Circulation of blood
(4) Chambers of the heart—

e The heart is divided by vertical septa. The right and left
atria, and right and left ventricles.

e The right atrium lies anterior to left atrium.
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The right ventricle lies anterior to left ventricle.

The wall of the heart are composed of cardiac muscle, the

myocardium.

e Covered externally with serous pericardium called, the
epicardium.

© And lined internally with a layer of endothelium, the endo
cardium.

(A)Right atrium-—

(I) It is the right upper chamber of the heart. It receives venous
blood from the whole body and pumps it to the right ventricle
through the right atrioventricular opening.

(IT)It forms the right border and parts of the upper border, the
sterno- costal surface and the base of ‘the heart.

(TfIY) External features—

The chamber is elongated vertically, receiving the
superior venacava at the upper end and the inferior
venacava at the lower end.

The upper end is prolonged to the left to form the right
auricle.

Along the right border of the atrium, there is a shallow
vertical groove which passes from the superior venacava
to the inferior venacava. This groove is called the sulcus
terminalis. It is produced by an internal muscular ridge
called the crista terminalis. The upper part of the sulcus
contains the sinuatrial (S.A.) node. Which act as the pace-
maker of the heart.

(IV) Tributaries of the right atrium-—

Superior venacava

Inferior venacava

Coronary sinus

Anterior cardiac veins.

Venae cordis minimi (Thebasian vein)

Sometimes right marginal veins.
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(V)Internal features— There is three parts.

a.

C.

The smooth posterior part (Sinus venarum)— Developmen-
tally it is derived from the right horn of the sinus venosus.

Most of the tributaries open into it. (except the anterior
cardiac vein).

Superior venacava opens at the upper end. Inferior venacava
opens at the lower end. The opening is guarded by a rudi-
mentary valve of the inferior venacava (Eustachian valve).

Coronary sinus opens B/w the opening of the inferior
venacava and the right atrioventricular orifice. The open-
ing is guarded by valve of coronary sinus.

Rough anterior part (Pectinate part, including the auricle)—

Developmentally it is derived from the primitive atrial
chamber.

It presents a series of transverse muscular ridge, called
musculi pectinati. They arise from the crista terminalis
and run forwards and downwards towards the atrioventricular
orifice, giving the appearance of the teeth of a comb.

Interatrial septum (septal wall)—

Developmentally it is derived from the septum primum
and septum secondum.

Presents the fossa ovalis, a shallow saucer shaped depres-
sion in lower part.

Annulus ovalis (Limbs fossa ovalis) is promient margin
of fossa ovalis.

The remains of the foramen ovale are occasionally
present.

(B) Right ventricle-

The right ventricle is a triangular chamber which receives
blood from the right atrium and pumps i1t to the lungs through
the pulmonary trunk and pulmonary arteries,

It forms the inferior border, a large part of the sternocostal
surface and a small part of the diaphragmatic surface of the
heart.
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; Left subclavian arnery

y . i ] ; [ =f: common carotid artery
Right bruchiocephalic vein : Brachiocephalic wunk
Arch of aomna
Ligamenlium anenosumnm
Pualmonary trunk
Pulmonary valve

eft brachiccephalic vzin
upperior vena cava

w r-4

Right semilunar cusp

— Anlenior semilunar casp

Left semiiunar cusp

Conus anernosus

Left auncie

Supraventricular crest

Greatl cardiac vein )

Anterior interventricalar

i S branch of lefl coronary anery
k-7 ' s =, ft ventnicle

2 ; s o~ % - hordae tendincae

— Moderator band

. Muscular interventricular
i septum

Reflection of pericardium /

o

Right avricle i g

Pectinate muscles -
Fossa ovalis — -

) Limbus—F=257
Crista terminalis /

Right atnum— //}

Right coronary —==
artery r’}, e
Tricuspid valve“'

Anterior cusp
Septal cusp ——

Postrior cusp

Anterior papillary muscle -
Hepatic veins g

Inferior vena cava

— Panicardial sac
‘—Apex of heart
Abdominal aorta

Fig. 1.4 Heart- Right interior view

-AzZygos vein
AOTts Supernor vena cava
Ligamentum arteriosum - — Right pulmonary artery
Left pulmonary arter Right superior pulmonary
vein Right inferior

" pulmonary vein

Lett superior

pulmonary vein
Left auncle ~— —lnteratnal septum

2 — - Valve of faramen ovale

Great cardiac vein

Circumflex hr;mch\

ol leit coronary arntery
Bicuspid (mitrml) \ Left inferior
valve f o =l 2 : e pulmonary vein
Postenor ._‘|.|-.|'!f o 3 ‘ ¥ :
J\N!(‘l_u\l' cusp :
Anterior pamilary
muoscle

—Chardae tendineae
Ep:icardium

Myocardium
Interventricula Endocardium
septum

Trabeculae carncal Pasterior papillary muscle

Fig. 1.5 Heart- Lelt interior view
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Features—

e Externally— Right ventricle has two surfaces— anterior (sterno-
costal) and inferior (Diaphragmatic) surfaces.

e Interior— It has two parts.

(i) Inflowing part— It is rough due to the presence of muscular
ridges called trabeculae carneae. It develops from the
primitive ventricle of the heart tube.

(ii) Out flowing »art or infundibulum- It is smooth and forms
the upper conical part of the right ventricle which gives rise
to the pulmonary trunk. It develops from the bulbus cordis.

e The two parts are separated by a muscular ridge called
the supraventricular crest situated B/w the tricuspid and

pulmonary valve.
The interior shows two orifices—1.Right atrioventricular

o
orifice.
2. Pulmonary orifice.
e The interior of the inflowing part shows trabeculae carneae
(muscular ridges) of three types—
1. Ridges— Fixed elevations.
2. Bridges— Having two fixed ends but with a free centre.
N 3. Pillars (papillary muscles)— With one end attached to the
| ventricular wall and the other end connected to the cusps
of the tricuspid valve by chordae tendinae.
e There are three papillary muscles in the right ventricle—
— Anterior muscle is largest.
— Posterior or inferior muscle is small and irregular.
— Septal muscle is divided into a number of little nipples.
e Each papillary muscles is attached by chordae tendinae to
the contiguous sides of two cusps.
e The wall of the right ventricle is thinner than left ventricle
in a ratio of 1:3
e The cavity of right ventricle i1s cresentic 1n section.

————

o
.«
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(C)Left atrium-—

e It is a quadrangular chamber, situated posteriorly. Its ap-
pendage, the left auricle projects anteriorly to overlap the
infundibulum of the right ventricle.

e The left atrium forms the left 2/3 of the base of the heart. The
greater part ol the upper border. Part of the sterno costal and
left surface and left border.

e It receives O, blood from the lungs through four pulmonary
veins and pumps it to the left ventricle through the left
atrioventricular (A.V.) orifice.

Features—

o The posterior surface of the atrium forms the anterior wall
of the oblique sinus of pericardium.

e The anterior wall of the atrium is formed by the interatrial
septum.

e Two pulmonary veins open in to the atrium on each side of
the posterior wall.

e The greater part of the interior of the atrium is smooth walled.

The septal wall shows the fossa lunata corresponding to the
fossa ovalis of the right atrium.

(D)Left ventricle—

The left ventricle receives O, blood from the left atrium and
pumps it into the aorta.

It forms the apex of the heart. A part of sternocostal surface.
Most of the left border and left surface and left 2/3 of the
diaphragmatic surface.

IFeatures

External-—

The left ventri- le has three surface— anterior (sternocostal),

inferior (Diaphragmatic) and left surfaces.

Interior— The interior 1s divisible into two parts—

1. The lower rough part with develops from the primitive
ventricle of the heart tube.
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Upper smooth part gives origin to the ascending aorta it
develops from the bulbus cordis.

9

e The interior of the ventricle shows two orifices. Bicuspid
orifice and aortic orifice.

e There are two papillary muscles— Anterior and posterior
chordae tendinae from both muscles are attached to both
the cusps of mitral valve.

e Cavity of the left ventricle is circular in cross section.
(5) Valves of the heart-—

e The valves of the heart maintain unidirectional flow of the blood
and prevent its regurgitation in the opposite direction.

e There are two pairs of valves in the heart.
e A pair of atrioventricular valves and a pair of semilunar valves.

e The right A.V. valves known as the tricuspid valve because
it has three cusps.

e The left A.V. valve is known as the bicuspid valve because it
has two cusps. It is also called the mitral valve.

e The semilunar valves include the aortic and pulmonary
valves, each having three semilunar cusps. The cusps are
fold of endocardium.

* Atrioventricular (A.V.) valves—

e Both valves are made up of the following components—

1. A fibrous ring- to which the cusps are attached.

2. The cusps— are flat and project into the ventricular cavity.

Each cusp has an attached and a free margin and an atrial

and a ventricular surface.
Fibrous ring' Cusp

- » ’
Papillary muscle Chordae tendinae

Fig. 1.6 Heart-Atrioventricular Valve
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e The atrial surface— is smooth.

e The ventricular surface and free margin— are rough and
irregular due to the attachment of chordae tendinae.

3. The chordae tendinae— Connect the free margins and
ventricular surface of the cusps to the apices of the papillary
muscles.

e Tricuspid valve has three cusps-anterior, posterior
(inferior), septal and can admit the tips of three finger.

e The bicuspid valve has two cusps-anterior (aortic), poste-
rior. It admit the tip of two finger.

Semilunar valves—

e The aortic and pulmonary valves are called semilunar valves
because their cusps are semilunar in shape.

e Each valve has three cusps which are attached directly to the
vessel wall there being no fibrous ring.

e The free margin of each cusp contains a central fibrous
nodule from each side of which a thin smooth margin

(Lunule) extends up to the base of the cusp.
,—Nodule

scending a a
£ ding aorta ~ = ,Lunule

\

Left coronary anery‘ = 7 /
vy

\ 1

1
1
1

!
Right coronary artery
Fig. 1.7 Heart-Semilunar Valve

(6) Arterial supply of the heart—

e Right coronary artery

e Left coronary artery

(7) Venous drainage -

(A) * Coronary sinus— Largest vein of the heart.
e It receives the following tributaries—
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. Great cardiace vein 4. Posterior vein of the left ventricle

. Middle cardiac vein 5. Oblique vein of the left atrium

3. Small cardiac vein 6. Right marginal vein

(B) Anterior cardiac veins and venae cordis minimi direct open
in to the heart cavity.

(8) Lymphatic drainage of the heart—

e Brachiocephalic nodes.

e Tracheobronchial nodes.

(9) Nerve supply of the heart—

e Sympathetic nerves— T3-T5

e Parasympathetic nerves— Vagus

(10) Surface marking of the cardiac valves and auscultatory
areas—

e Sound produced by closure of the valves of the heart can
be heart using a stethoscope. '

® The sound arising in relation to a particular valve are best
heard not directly over the valve, but at areas situated some
distance away from the valve in the direction of blood flow
through it. These are called auscultatory areas.

Aortic area

‘n. ‘_'
e l- ! 2 5 Lahat g X
ortic valve Al ¥ H
3 R 8\ = Pulmonary valve

# Mitral areq
Fig. 1.8 Heart-Surface marking of the cardiac valve

* Tricuspid areca
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[Valve Dinmeter Surface marking Ausculta-

of orifice tory area
| Pulm-| 2.5 cm.|A horizontal line, 2.5 cm. Second left
onary long. Behind the upper inter space
border of the third left near the
costal cartilage and adjo- sternum.
ining part of sternum.

25 Aortic| 2.5 cm. |A slightly oblique line, 2.5 Second
cm. long. Behind left half right cost-
of sternum at the level of al car-
lower border of the third tilage near
costal cartlage. sternum.

3. Mitrall 3 cm. |An oblique line,3 cm.long.Be- | Cardiac
hind left half of sternum oppo-| apex
site the fourth costal cartilage.

4. Tric- 4 cm. |Most oblique of all valve, be- Lower

uspid ing nearly vertical, 4 cm. long end of the
behind right half of sternum opp-| sternum.

‘ osite the fourth and fifth space.

(11) Surface marking of the heart—

1. Apex— Formed by the left ventricle correspond to apex beat
and 1s found in the fifth left intercostal space just medial to
midclavicular line, or 9 cm. from lateral to midsternal line.

2. Superior border— Formed by the root of great vessels. Extends
from a point on the lower border of the second left costal
cartilage about half inch from the sternal margin.

e A point of the upper border of third right costal cartilage
half inch from the sternal margin.

3. Inferior border— Formed by right ventricle.

e A point at the lower border of 6th right costal cartilage.
2 cm. {rom the sternal margin.

e A point at the apex of the heart in the Sth intercostal space
9 cm. from the midsternal line.

4. Right border— Formed by the right atrium.

e e e e M ———
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The right border is marked by a line, slightly convex to the
right, joining the right ends of the upper and lower borders.
The maximum convexity is about 3.75 cm. from the

median place in the 4% space.

Left border— Formed by left ventricle.

The left border is marked by a line. Fairly convex to the
left, joining the left ends of the upper and lower borders.

The area of the chest wall overlying the heart is called the
— .

precordium. oy

Upper

Right

Left

Lower

Fig. 1.9 Heart-Surface Marking of the Heart

(12) Conducting system of the heart-

2
3.
4.
5
6

S.A. node (Sinuatrial node)
A.V. node (Atrioventricular node)
Bundle of his or AV bundle (Atrioventricu!ar bundle)

The right branch

The left branch

Purkinje fibres

Damage or defects to this system results in— Cardiac arrhyth
mias. (Irregular heart rate)
The whole of the conducting m supplied by— Right

coronary artery.

Svsic
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Av bundle and'lcf: branch

]
.
.
¥
¥

Right branch of AV bundle -7~

Moderator band

Fig. 1.10 Heart-Cardiac Conduction

(13) Applied aspect—
(A) Applied aspect of the valves—
1. The first heart sound i1s produced by closure of A.V. valves—

LUB. The second heart sound is produced by closure of
semilunar valves— DUP.

2. Stenosis— Narrowing of valve orifice due to fusion of the
valve cusps is known stenosis.— Mitral stenosis, aortic
stenosis etc.

3. Regurgitation or incompetence— Dilation of the valve ori-
fice or stiffening of the cusps causes imperfect closure of
the valve leading to back flow of blood. This is known as
regurgitation.

— Mitral regurgitation, aortic regurgitation.

* Stenosis— Narrowing of valve
* Regurgitation— Dilation of valve

(B) Applied aspect of artery-
1. Thrombosis of coronary artery— 1s a common cause of
sudden death. This 1s due to myocardial infarction. (M.I.)

9]

Spasm of coronary artery— Incomplete obstruction causes
angina pectoris.

Which is associated with agonising pain in the precordial
reeion and down the medial side of the left arm and forearm.

+ Thrombosis of coronary artery— Sudden death
* Spasm ol coronary artery-— Incomplete obstruction

Scanned with CamScanner



il

r‘?c =T IR fasE

. Nasal cavity— AHEFET
. Naso pharynx— 41 a5+

1
2
3. Oropharynx— H@ HHAI

4. Larynx— Af0d (T=3F=)

5. Trachea— AT JUTCHl

6. Right and left principal bronchi— 20T 3R am =9 g5
7. Bronchioles— #FHfA&T

= b s

Larynx or voice box (J{&-=)

(1) Introduction— The larynx is the organ for production of
voice. It is also an air passage and acts as a sphincter at the
inlet of the lower respiratory passage.

% The upper respiratory passage include the nose, the
nasopharynx and the oropharynx.

(2) Situation—

e The larynx lies in the anterior midline of the neck.

o e N

e The larynx is a short passageway that connects the laryngo-
pharynx (Root of the tongue) to the trachea.

e It lies infront of the C,-C, vertebrae.

Epiglottis

Greater horn of hyoid bone
Hyoid bone

Lesser horn of hyoid bone -
K—Supcrior hom of thyroid cartilage

Thyrohyoid membrane , ey

Median thyrohyoid ligament_a,‘:'t_ '

“wH—~Lateral thyrohyoid ligament

Median cricothyroid ligamen
Inferior hom of thyroid cartilage
Cricothyroid muscle

(straight and oblique)
Trachea

Tig. 1.12 Larynx-Anterior view
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Epiglottis
Greater horn of hyoid bone
Aryepiglottic fold Triteceal canilage
Aryepiglottic muscle

Cuneiform tubercle
Comiculate tubercle

Interarytenoid notch

Laryngeal vestibule

Transverse arytenoid muscle

Lateral cricoarytenoid

Oblique arytencid mascles
muscle

Postelor cricearytenoid
muscle

Cnricoid cartilage

Cricothyroid joint

Fig. 1.13 Larynx-Posterior view
(3) Measurement— Length— 44 m.m. in male.
— 36 m.m. in female.

e At puberty male larynx grows rapidly and become larger
than the female larynx.

® The pubertal growth of the female larynx is negligible.

Hyoid bone .
Triteceal cartilage

Thyrohyoid membrane Lateral thyrohvoid ligament

Superior horn of thyroid
carulage

Laryngeal prominence

Oblique line

steri ricoarytenoid musc
Median cricothyroid ligament el ol 4 =

Cricothyroid muscle Cricothyroid joint

Cricoid cartilage

Fig. 1.14 l.ar}-nx—l.alr.ral view
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(4) Constitution of larynx-—

The larynx is made up of a skeletal framework of cartilages.
The cartilages are connected by joints, ligaments and mem-
branes. And are moved by a number of muscles. The cavity
of the larynx is lined by muscous membrane. -

(5) Cartilage of Iarynx or skelte—t(—);ro'f larynx—
e The wall of the larynx is composed of 9 plece< 01 Ldruldﬂes
» Three are unpaired and three are paired. o
e Unpaired cartilage—
1. Thyroid cartilage 2. Cricoid cartilage 3. Epiglottic cartilage
e Paired cartilage—1. Arytenoid cartilage
2. Corniculate cartilage
3. Cuneiform cartilage
Unpaired Cartilage—
1. Thyroid cartilage or adam's apple-—
e The thyroid cartilage consists of two fused plates of hyaline
caruilage that form the anterior wall of the larynx and give it.
e Triangular in shape.
e It is usually larger in males than females.
e Due to the influence of male sex hormones during puberty.

e The ligament that connects the thyroid cartilage to the hyoid
bone is called the thyrohyoid membrane.

e 'V' shaped 1n cross section.
2. Cricoid cartilage— Ring shape.
3. Epiglottic cartilage— Leaf shape.
* Paired cartilage-

1. Arytenoid cartilage— Two small pyramid shaped. The
arytenoid cartilage are most important since they
the positions and tensions of the vocal cord

intiuvence

2. Corniculate cartilage—- Two small comical nodules.
3. Cuneiform cartilage~ Two small rod shaped
(6) Laryngeal joints—1. Cricothyroid joint

2. Cricoarvtenoid joint
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(7) Intrinsic muscles of larynx—
Muscles Nerve supply

Posterior cricoarytenoid— Recurrent laryngeal nerve.
Lateral cricoarytenoid— - - "
Transverse arytenoid—
Oblique arytenoid—
Thyroarytenoid—
Thyroepiglotticus—
Aryepiglotticus—
Vocalis—

Cricothyroid— Lying on external aspect of larynx— External
laryngeal nerve.

e LR e

L (3] e

OO0 h WEN —

(8) Arterial supply— Superior and inferior laryngeal artery.
(9) Venous drainage— Superior and inferior laryngeal vein.
(10) Lymphatic drainage— e Deep cervical nodes.

e Prelarvngeal nodes.
(11) Nerve supply— e Recurrent laryngeal nerve.
(12) Applied aspect—

1. Laryngitis—e Infection or inflammation of the !arvnx RES
called larvngitis. e

e [t 1s ch;ma.:tcnzﬂggl__by hoarseness of voice.

tJ

Laryngeal oedema— Obstruction to breathing.

ad

I'he larynx (glotus) is the narrowest part of the rcs.plrmafy e
passage, foretgn bodies are usually lodged here.

4. Laryngoscopy- Examination of larvnx.
Trachea (979 TUTTET)

(1) Introduction-

e The trachea 1s a mobile cartilaginous and membranous tube.
Formed by 'C" shaped rings

e The nings are about 16-20 1in number and make the tube
convex anterolaterally

e The trachea 1s a wide tube lying in the midline.
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Right principal bronchus S £ Tiachea
1 Left principal bronchus

Superior lobar bronchus Superior lobar bronchus

- Apical
Posterior &
Anterior of upper

lobe

Apical Posterior &
Anterior of upper
lobe

Lingular bronchus

Superior lingular

Inferior lobar

bronchus Inferior lingular

uperior (of
lower lobe)

Medial basal \éé

Anterior basal

Lateral &
Medial of
middle lobe

Lateral basal

Lateral basal-

Posterior basal

Fig. 1.15 Trachea-Anterior view

Apical Apical posterior
Posterior Anterior

Anterior

Lateral :
Medial nor
Anterior Medial Anterior basal
basal basal
Lateral basal
— Lateral basal

Posterior basal

Fig. 1.16 Bronchial branches
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e The upper end of the trachea lies at the lower border of the
cricoid cartilage (opposite 6" cervical vertebrae) of the lar-
ynx. And extends downwards in the midline of the neck.
e In the thorax, it ends by dividing into two main bronchi at
the level of lower border of 4™ thoracic vertebrae.
* Vertebral level- C —T,— In cadaver
* Vertebral level- C,—T_~— In living erect posture.
(2) Measurement—
* Length— 4-6 inches (10-15 cm.)
* External diameter— 2 cm. in males, 1.5 cm. in females.
* Lumen 1s smaller in the living than in the cadaver.
3 mm.— At 1 year.
12 mm.— In adult.
(3) Relations—
Cervical part * Thoracic part
1. Anterioriy— 1. Anterioly—
e Skin, fascia, isthmus of the Manubrium sterni, sternoth-
thyroid gland. yvroid muscle, left brachioce-
e Stermmohyoid and sternothyr- phalic vein and inferior thyro-
oid muscles. id vein, left common caro-
e Left brachiocephalic vein ud artery.
and inferior thyroid vein.
2. Posteriorly— Esophagus, 2. Posteriorly— Esophagus, ‘
vertebral column. vertebral column. |
3. Laterally (Side to side)- 3. Right side— Right lung and i
Lobe of thyroid gland. pleura, azvgos vein, right !
Vagus nerve. _i
Left side— Arch of aora, lrn;
common carotid artery, left |
subclavian artery. |
(4) Arterial supply— Infenor thyroid artery.
(5) Venous drainage- e Inferior thyroid vein.
e Left brachiocephalic vein.
¥ To¥miiT-1I
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(6) Lymphatic drainage— e Pretracheal nodes.

e Paratracheal nodes.
(7) Nerve supply-

e Sympathetic— Fibres from the middle cervical ganglion.

e Parasympathetic— Vagus— through recurrent laryngeal
nerve.

(8) Applied aspect—

1. Clinically the trachea is palpated in the suprasternal notch.
2. Tracheal tug.

3. The trachea may get compressed by pathological

enlargements of the thyroid, thymus, lymph nodes and the
| aortic arch. This causes dyspnoea, irritable cough and often
o a husky voice.

| ' 4. Tracheostomy— Surgical creation of an opening into the tra-
I chea.
‘ 5. Tracheotomy— An incision of the trachea.

Lungs (FFHH)

(1) Situation-

e The lungs are a pair of respiratory organs situated in the
thoracic cavity.

e Each lung invaginates the corresponding pleural cavity.
e The right and left lungs are separated by the mediastinum.
e The lungs are spongy in texture.
(2) Colour— e In the child- Pink colour.

e In the young— Brown or grey in colour.

e Gradually they become mottled black because of
the deposition of inhaled carbon particles.

(3) Weight— Right lung— 625 gm.
Left lung— 575 gm.

i (4) External feature— Each lung 1s conical in shape. It has—
l 1. Apex
"H 2. Base
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3. Borders Anterior border

Posterior border

Inferior border
4. Surfaces Costal Surface

Medial surface Vertebral part
RIGHT Mediastinal part
Aplc'gl e

S . LEFT

s_.::‘_ -“o :“Q&

T=—Apical posterior
Amnterior Anterior

Oblique fissure
Horizontal fissure

Lateral

Medial
Oblique fissure

N5
Anlenior bam]—-——q-..... = <

Superior
Superior lingular
Interior lingular
Anterior basal

€2 L ateral basal
Anterior view

Apical posterior Apical
Oblique fissure
S

Amcnor—__.._,_‘i‘- )
Superior hnbulur-—-——-—

Superior

Posterior
blique fissure

Superior

Anterior

Horizontal fissure
Lateral basal

= basal
Fig. 118 Lungs- -Posterior view
RIGHT . LEFT
Apical —_JSaleS : Pr o e
Posterior -__’,‘{. "._'..-,[."-’x_t’“re”m < s Apical posterior
& ~'\'.:',' 7 L i N
Anteric . ——ﬂ-_&,—b!&‘ f ol \ ,.-—-—_Anlnn or
Medial basal—— \ :\\ == Supernior ""l‘*“l“r
e e = - ol s ig a
\‘Ldlll“"‘:"- ot o s Medial bas
Oblique fissure 2

S - = % ' Inferior lingular
P S S E 'f"‘ﬂe«——--
D BN, = 3
Anterior basal _—J

Oblique fissure
" Lateral - ol \

basal

Fig. 1.19 Lungs-Medial view

Anterior basal

e S T T I e T v
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1. Apex (Cupola)- The apex is blunt and lies above the leve]
of the anterior end of the first rib. It reaches nearly an one
inch above the medial 1/3 of the clavicle. Just medial to the
supraclavicular fossa.

2. Base-—
e The base is semilunar and concave.

e Itrests on the diaphragm which separates the right lung from
the right lobe of the liver and the left lung from the left lobe
of the liver, the fundus of the stomach and the spleen.

3. Borders—
(i) Anterior border- is very thin.

e Anterior border of the left lung shows a wide cardiac notch
below the level of 4th costal cartilage.

e The heart and pericardium are uncovered by the lung In
the region of this notch.

(ii) Posterior border- is thick and ill defined.
e It extends from the C,-T,, spine.

(iii)Inferior border— It separate the base from the costal and
medial surfaces.

4. Surfaces—
(i) Costal surface- is large and convex.
(ii) Medial surface— is divided into two parts.
e Vertebral part or posterior part.
e Mediastinal part or anterior part.
(5) Fissures and lobes of the lungs—
* The right lung is divided into three lobes by two fissures.
e Lobes-—
1. Superior lobe 2. Middle lobe 3. Inferior lobe
e Fissures— 1. Oblique fissure 2. Horizontal fissure
* The left lung is divided into two lobes by one f[issure.
e Lobes-— 1. Superior lobe 2. Inferior lobe

e Fissure 1. Oblique fissure.
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Lingula— The tongue shaped projection of the left lung
below the cardiac notch is called the lingula. It corresponds
to the middle lobe of the right lung.

(6) Root of the lungs—

e It is short, broad pedicle which connects medial surface of the
lung to mediastinum.

e The roots of the lungs lie opposite the bodies of 5-6-7"
thoracic vertebrae.

Contents—

1. Principal bronchus on the left side and eparterial and
hyparterial bronchi on right side. '

One pulmonary artery.

Two pulmonary vein— Superior and inferior.

Bronchial arteries— One on right side and two on left side.

Bronchial veins.

Anterior and posterior pulmonary plexuses of nerves.

. Bronchiopulmonary lymph nodes and lymphatics of lungs.
Areolar tissue.

W N A WN

(7) Surface marking of the lungs—
1. Apex— e One inch above the medial 1/3 of the clavicle.

e Above the level of anterior end of first rib.

Eparterial
bronchus
Pulmonary

Pulmonary artery
Anterior pulmonary

Postenor
pulmonary plexus

plexus
artery
Hyparterial = Bronchial vessels
bronchus Bronchus
Anterior
pulmonary plexu: - Lymph vessels and Pulmonary veins
Pulmonary veins nodes

—— Arcolar tissue

Fig. 1.20 Roots of the lungs
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2. * Anterior border of right lang-—
Corresponds very closely to the anterior margin of the
pleura and 15 obtained by joining-

e A point at the - Sternoclavicular joint,

Another point in the- Median plane at the sternal angle.

e
e A third point in the— Median plane just above the xiphis-
ternal joint.,
Cervieal plourn < i .
-~ _____...-l-u.-.l rib

Hortzontal Tevsure -
2y e Clivacle

Sccond nb
s==Costomediastinal

reCess

Fig. 1.21 Surface marking of the lungs and pleura

Anterior border of left lung— Corresponds to the anterior

s
margin of the pleura up to the level of 4" costal cartilage,
* Cardiac notch— Below the level of 4ith costal cartilage,

from the level of 4th costal cartlage. It passage laterally
for 3.5 cm. from the sternal margin and then curves down-
wards and medially to reach the 6th costal cartilage 4 cm.
from median planc.

3. Posterior border- It extend from the level of C-T & spine.

4. Inferior border- Lower border of each lung lie two ribs

higher than the pleural reflection.
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Lungs Surface marking of plcurﬂ!
e Midclavicular line— up to 6" rib|8" rib
e Midaxillary line— up to 8" rib |10"™ rib
e [.atcral border of the erector
spinac. — up to 10" rib j2n b
5. Oblique fissure—
e A point 2 cm. lateral to the— 3™ thoracic spine.
e Another point on the— 5" rib in the midaxillary line.
e A third point on the—- 6" costal cartilage, 7.5 cm.
from median line.
6. Horizontal fissure—
e A point on the anterior border of right lung at the level of
4™ costal cartilage.
e A second point on the 5™ rib in the midaxillary line.
(8) Structures related to the mediastinal surface of right and
left lung—
Right lung Left lung
1. Rt atrium and aurjcle 1. Left auricle
2. A small part of right ventricle|2. Left ventricle
3. Lower part of right brachio- |3. Left brachio cephalic vein
cephalic vein
4. Oesophagus 4. Qesophagus
S. Right vagus nerve S. Left vagus nerve
6. Right phrenic nerve 6. l.eft phrenic nerve
7. Supcrior venacava 7. Pulmonary trunk
R. Azypos vein 8. Arch of aoria
9. Inferior venacava 9. Descending thoracic aorta
10.Trachea 10. Thoracic duct
(9) Difference B/w the lungs—
__El;“l;l_ﬂ:ﬂg Left lung
1. It has two fissures and three lobes.| 1. It has only one fissure
and two lobes.
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Left lung’
* Third lobe— Lingula_]
Accomadation of heart.
2. Anterior border is inter-
rupted by the cardiac notch.
3. Smaller and lighter, weight
about 575 gm.
4. Longer and narrower.

Left lung lies slighlty be-
low than right due to small

Right lung

Anterior border is straight.

Larger and heavier, weight
about 625 gm.

Shorter and wider.

Right Iung lies slightly above
than left due to liver.

h

spleen.

(10) Bronchial tree—
The trachea divides at the level of lower border of the 4t

thoracic vertebrae into two primary bronchi.

One for each lungs. The right principal bronchus is shorter
(1 inch) wider and vertical than the left principal bronchus.
Inhaled particles, therefore, tend to pass more frequently to
the right lung. With the result than infection are more
common on the right side than on the left.

The left principal bronchus is longer (2 inches), narrower
and more oblique than the right bronchus.

Each principal bronchus enters the lung through the hilum
and divides into secondary (lobar) bronchi one for each lobe
of the lungs. (3 on the right and 2 on the left side)

Each lobar bronchus divides into tertiary (segmental) bronchi.
One for each bronchopulmonary segment (10 on the right
side and 8 on the left side). The segmental bronchi divide repeatedly
to form very small branches called terminal bronchioles. Still

smaller branches are called respiratory bronchioles.

e FEach respiratory bronchiole aereates a small part of the lung

a pulmonary unit.

Known as
bronchiole ends in microscopic passages

p—

S he respiratory

—

are termed-—

-
'

whic
e Alveolar ducts

® Alria
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e Air saccules
e Pulmonary alveoli
* Gaseous exchanges take place in the alveoli
Trachea
Rt. and left principal bronchi (primary)
SeJEondary bronchi (Lobar)
Tertiary bronchi (Segmental)
l— Divides repeately
Terminal bronchioles
l— Still smaller
Respiratory bronchioles
Jl— ends in microscopic passage
e Alveolar ducts
[ Rtria
e fI\ir saccules

~

e Pulmonary alveoli

[Gaseous exchanges take place in the alveoli]

= Pulmonary unit— Each respiratory bronchioles aercates a small

part of lung known as pulmonary unit
(11) Bronchiopulmonary segments—

Definition— There are well defined sectors of the lung.
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L.obes Segments LLobes Segments
1. Upper lobe— 1. Apical 1. Upper lobe-
2. Anterior = Upper division—
2. Postenior 1. Apical j‘. Apicopost.
2. Posterior
[ 3. Anterior—»2 Anteior il
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¥R
r_’ﬁght lung Left lung
[ Lobes Segments Lobes Segments
2. Middle lobe— 1. Medial * Lower division—
2. Lateral 1. Supesrior lingular
2. Inferior lingular
3. Lower lobe— 1. Superior or 2. Lower lobe-
apical 1. Superior
2. Anterior basal| 2. Anterior basal
3. Posterior basal| 3. Medial basal
4. Lateral basal 4. Posterior basal
5. Medial basal 5. Lateral basal
I?+2+5= 10 segments 242+4= 8 segments cj
3+2+5= 10 segments

(12) Arterial supply—

* Bronchial arteries [Right stde one bronchial artery.

Left side two bronchial artery.

x Pulmonary artery— Do, blood.

(13) Venous drainage—
ght bronchial vein drains into—Azygos vein.

* Bronchial veins[Ri
Left bronchial vein drains into—Hemiazygos vein.

(14) Lymphatic drainage—
* Bronchiopulmonary nodes.

(15) Nerve supply—
e Sympathetic nerve— T,-T
e Parasympathetic nerve— Vagus.
(16) Applied aspect—
1. C.O.P.D.- Chronic obstructive pulmonary disease. Disease
such as asthma, bronchitis, emphysema have in common

degree of obstiuction of the air ways.

Air flow obstruction— Coughing, wheezing, dyspnea.

L
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2. Pneumonia— Acute infection or inflammation of the alveoli.

3. Bronchogenic carcinoma— A common lung cancer.

Start in the wall of the bronchi.

4. Tuberculosis (T.B.)— Mainly occur in apices of lungs.

5. Haemoptysis—The spitting of blood from the respiratory tract.

6. Pulmonary embolism is a blood clot or other foreign body
7. Pulmonary oedema } substance in a pulmonary blood ves-

sels that obstructs circulation to lung
tissue. (Heart diseases)
8. Haematemesis— Vomiting of blood.

9. Epistaxix— Bleeding from the nose.

10. Pneumothorax— Presence of air in pleural cavity.

11. Haemothorax— " " blood g =
12. Empyema— e " pus o =
13. Hydropneumeothorax— " both-fluid and air "

14. Pleurisy— Inflammation of pleura. It may be dry.

15. Pleural effusion— Collection of fluid in the pleural cavity.
16. Parencentesis— Aspiration of fluid.

17.Bronchioscopy— Examination of bronghi.

18. Bronchiography or bronchiogram or chest X-ray— Picture
of bronchial tree.

19. Pneumonectomy— Surgical removal of a lung.

20.Segmental resection— Surgical removal of a segment.
21.Tracheostomy

22.Intubation

23.Nebulization .

(17) Ayurvedic aspect of lungs—
CoTifoTa TR WWE: HEHE: 17 (FU X/4)
H & B9 § I F I B 2

(C) Digestive system (4= )

The digestive systems are following organs.
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1. Mouth cavity or oral 10. Vermiform appendix— 3USch

cavity - HEU gl = 491 ATH =3
2. Pharynx- el 1. Colon— 317
1. Oesophpgus— TIEEA 2. Rectum— HATIH

4. Nine part of the abdomen— 13. Anal canal and anus—
ae & s AT 3R TG

5. Stomach-— 3MHIZE 14. Extrahepatic biliary apparatus—

ThHd oh SUHAN 3YHLUT
6. Duodenum— TEUfl 15. Liver— Ihd
7. Jejunum— HETA 16. Pancreas— 3ATERME
8. [leum— SI9T= 17. Spleen— gl

9. Caeccum— 3Ugeh (GLHTHR)
(1) Mouth cavity or oral cavity (g=en

* The oral cavity or mouth cavity is divided two parts—

1. Outer (Smaller portion)— The vestibule.

2. Inner (Larger part)— The oral cavity proper.

—

(1) Vestibule (entrance to a canal)—
The vestibule of the mouth is a narrow space bounded ex-
ternally by the lips and cheeks and internally by the teeth
and gums.

* Externally—
(I) Lips— are fleshy folds lined externally by skin and inter-

nally by mucous membrane.
e Each lip is composed of-

1. Skin
2. Superficial fascia

—

3. Orbicularis oris muscle

(II)Cheeks or buccae—
The cheeks are fleshy flaps, forming a large part of each

side of the face.
e Each cheek is composed of—

4. Submucosa
5. Mucous membrane
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1. Skin 4. Submucosa
2. Superficial fascia 5. Mucous membrane

3. Buccinator muscle
(2) Oral cavity proper— It is bounded-—
1. Anterolaterally— Teeth, gums, alveolar arches of jaws.

2. Roofs— Hard and soft palate.
3. Floor— Tongue
4. Posteriorly— The cavity communicates with the pharynx.

(I) Gums (Gingivae)—

e The gums are the soft tissue which envelop the alveolar proc-
ess of the upper and lower jaw and surround the neck or the
teeth.

e Each gum has two parts—

(i) Free part— surrounds the neck of the tooth like a collar.

(ii) Attached part— is firmly fixed to the alveolar arch of the jaw.
(IT) Teeth-

e The teeth form a part of the masticatory apparatus and are

fixed to the jaws.
Hard palate

Soft palate i

Teeth

-1 : isss—Parotid gland
Tongue i £~ — Oropharynx

Mandibl

Sublingual gland
Submandibular gland
Trachea —

Fig. 1.22 Oral cav:ty- lateral view

Incisors
Canine

Premolars

Molars alatine tonsil

Dorsum of tongue

Premolars
Canine
Incisors

Fig. 1.23 Oral cavity- Anterior view
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. (A)Deciduous teeth—First set, milk teeth— 20 in number.

E In each half of each jaw-I-C-M
‘; 2-1-2 =5x4=20

(B) Permanent teeth—Second set— 32 in numbers.

i { I-C-P-M
910 || = ayd

1
(V8]
9

l ’ In each half of each jaw-
|

| I- Incisor
'I | C— Cannine

-‘ P— - Premolar (Bicuspid)
. M- Molar

* Part of a tooth— It has three parts.

[- Crown— Projecting above the gum.

II- Root— Embedded in the jaw beneath the gum.

III- Neck— B/w the crown and root and surrounded by the gum.

% Structure of a tooth— Each tooth is composed of-
1. Pulp— In the centre.
2. Dentine— Surrounding the pulp.
3. Enamel- Covering the projecting part of dentine or crown.
4. Cementum— Surrounding the embedded part of the denune.
5. Periodontal membrane— Hold the root in its socket.
i
. Enamel
Ii g ’,-l)vrmn':
| 2
o _- Pulp cavity
(lined by odontohlasts)
:i",:. [ Gum
- r >~ Cement
== Pennodontal membrance
[ ]
o “=Alveolar bone
1i: % A
i \ Apical toramen
% :
- Fig. 1.24 Structure of tooth
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Function of a tooth—

Incisor— Cutting teeth.

Cannine— Holding and tearing teeth.

Premolar (Bicuspid)
Molar— Grinding
Eruption of teeth—

Lower central incisors—
Upper central incisors—
Lateral incisors—

First molar—

Canines—

Second molar—

(B) Permanent teeth—

hJ

First molar—
Medial incisors—
Lateral incisors—
First premolar—
Scecond premolar-
Canines-
Sccond molar-
Third molar-

ar

Wisdom tooth

Hard palate-

It 1s a partitton B/w nasal

° End of — 2 year

[I-C-M |

[2.1-2
6 month
7 month
8-9 month
1 year

17, yvear (18 month)

2 years

I-C-P-M

12-1-2-3 | = 8x4= 3
O years

7 years

8 years

QO vears

10 yecars

Il vears

12 ycars

17-25 years
or

Even later

and oral cavities

=E= S5x4= 20

tJ

¥\e

) Deciduous or milky teeth— e Begins to erupt at about—6 month
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e Its anterior 2/3 are formed by the palatine processes of the
maxilla.

e And its posterior 1/3 by the horizontal plates of the palatine
bones.

e The anterolateral margin of the palate are continuous with al-
veolar arch and gums.

e Posterior margin gives attachment to the soft palate.

e Superior surface forms the floor of the nose.
e Inferior surface forms the roof of the oral cavity.
Soft palate—

e It is a movable, muscular fold, suspended from the posterior
border of the hard palate.

e It separates the nasopharynx from the oropharynx and is
often looked upon as a traffic controller at the cross roads
B/w the food and air passages.

e The soft palate has two surfaces— . Anterior surface (oral)
2. Posterior surface
Two borders 1. Superior border
2. Inferior border (Uvula)

Muscles of the soft palate—

o

1. Tensor palati (Tensor velt palatini)

2. Levator palau (Levator veli palatni)

3. Musculus uvulae— & Uvula— (conical muscular process).
4. Palatoglossus

5. Palatopharyngeus

-

Blood supply-

e Greater palatine branch of maxillary artery

e Ascending palatine branch of facial artery

e Palatine branch of ascending pharvngeal artery

* Venous drainagt—- P‘lcry‘gmd and tonsiilar plexuses of veins
« Lymphatic drainage—~ o Upper deep cervical nodes

e Retro pharyngeal nodes
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Nerve supply- e Palatine nerve. e Alveolar nerve.
Applied aspect—

Paralysis of the soft palate in lession of the vagus nerve.
Nasal regurgitation of liquids.

Nasal twang 1n voice.

Scurvy—- Deficency of vit. c.

Gingivitis.

Pyorrhoeca alveolaris.

Cleft palate is a congenital defect

The Pharynx (T&=1)

Introduction—

e The pharynx or throat i1s a wide muscular tube

e That starts at the internal nares (Nose) and extends w0 the
level of cricoid cartilage of larynx. The most infenos carlage
of the larynx at the level of 6° cervical venecbrae (C )

e It lies just posterior to the nasal cavuty and cral cavary

Supernor o the larymx
Antenor W the cemvical verebrac

e Its wall is composed of skeletal muscles and Lined wilth
mucous membrane.

e The pharynx funcuions as a passagewav for awr and {ood,
provides a resonaung chamber for speech. sound and houses
the tonsils, which help o expel forgein avaders through
immunological reactnions.

® (‘[l['ll\"d[l} it Is a part h.'!. (hf up“!“ ff"?&il:s“d'\ F*\,a.‘:.r ww et
infectio are comimon

@ Upper part ol pharynx transmits- Ouly ase
I'he lower part Unmiv food,

But the mddlie part 13 a common passage for boah- Air and
food (but valy one at a time |

(2) NMimonsions-

' ."IT_‘_,:'--['- \.!".."".1! Tj ¢ T
Wwidth- (1) Upper part 1= wodest and som collapsibie - 3.5 em
- Teymdr. 0
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(2) Middle part is narrow.

(3) Lower end is a narrowest part of the gastrointesting]
tract except the appendix.

(3) Part of the pharynx-

1. Nasopharynx— Nasal part of pharynx— Superior portion of

pharynx.

. Oropharynx— Oral part of pharynx— Intermediate portion

of pharynx.

3. Laryngopharynx— Laryngeal part of pharynx— Inferior por-
tion of pharynx.

(]

Nasopharynx-—
It lies posterior to the nasal cavity and extends to the plane of

the soft palate.
There are five openings in its wall- Two internal nares, two
openings that lead into the auditory tubes and the opening into

the oropharynx.

Oropharynx—

It lies posterior to the oral cavity and extends from the soft
palate. Inferiorly to the level of the hyoid bone.

It has only one opening, the fauces (The cavity B/w mouth
and throat), the opening from the mouth.

This portion of the pharynx is both respiratory and digestj_ve
in function, because it is a common passageway for air,
food and drink.

Two pairs of tonsils, the palatine and lingual tonsil are found
in the oropharynx.

Laryngopharynx—
It begins at the level of the hyoid bone and connects the
esophagus with the larynx.

(4) Palatine tonsil- The tonsil occupies the tonsillar sinus B/w

the palatoglossal and palatopharyngeal arches. It can be seen

through the mouth. The tonsil is almond shaped.

(5) Blood supply— e Tonsillar branch of facial artery.

e Dorsal lingual branch of lingual artery:
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Pharyngeal tonsils

Torus tubaris
Eustachian
tube opening

Salpingopalatine fold
Pharyngeal recess
Uwula

Palatopharyngeal arch.
Palatine tonsil :
Lingual tonsli —=— _

Epiglottic cartilage ___~*" ..
Aryepigottic fold \b - s
Cuneiform tubercle \ﬂ\;

Hyoid bone

i Hyoepiglottic
-F.'_/]igamenl

Corniculate tubercle— . S T
armtr;:z:;inusde — : =4 > NMedian thyrohyoid ligament

Y ; P S 4 —— Thyroepiglottic ligament
Lamina of e 5 K7 T — Laryngeal vestibule

.. Vestibular fold
aryngeal ventricle

Vocal fold

Arch of cricoid cartilage
Infraglottic space
Esophagus Key

cricoid cartilage ="'~

Fig. 1.25 Pharynx-Sagittal section A Nasopharynx
B Oropharynx

C Laryngopharynx

Pharyngotympanic tube

Levator veli palatini

Palatoglossus

usculus uvulae

Palatopharyngeus

Fig. 1.26 Subdivision of the pharynx
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e Ascending pharyngeal branch of CXlerng)
carotid artery.
e Greater palatine branch of maxillary artery

(6) Venous drainage— e Facial vein
e Palatine vein
e Pharyngeal vein
(7) Lymphatic drainage— Deep cervical nodes.
(8) Nerve supply— e Glossopharyngeal nerve.
e Lesser palatine nerve.
(9) Applied aspect—
I. The tonsil are large in children.

They retrogress after puberty.
2. The tonsil are frequently sites of infection, specially in chj|.

dren.
3. Enlarged and infected tonsils often require surgical removal,

4. The operation is called— Tonsillectomy.
5. Difficulty in swallowing is known as— Dysphagia.

(3) The Oesophagus (ATEET)

(1) Introduction-

e This is a narrow muscular tube.

e Forming the food passage B/w the pharynx and stomach.

e [t extends from the lower part of the neck to the upper part
of the abdomen.

Al ————— Oesophagus

Trachea N
- — -~ Thoracic duct
ol e [0/ — Arch of aorta
L, , 4 ~— Left pulmonary artery

Azypos vein -
Right pulmonary artery - AR . Left bronchus

: Aoy c— Outline of pericardium and heart
Azypos vein *’—.' g\\ A P i
p . i ) T ’ S
Thoracic duct TN Ocsophagus
i g ¥ -~ Muscular ring formed by
Descending thoracic aorta ¢ 3, / " g | =
\ right crus ol diaphragm

" Stomach

Fig. 1.27 Oesophagus
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Esophagus

- Diaphragm

Stomach

Fig. 1.28 Ocsophagogastric junction
Length— 25 cm.

The tube is flattened anteroposteriorly and the lumen is kept
collapsed, it dilates only during the passage of the food
bolus.

The pharyngoocsophageal junction is the narrowest part of
the alimentary canal except for the vermiform appendix.
The esophagus begins in the neck at the lower border of the

cricoid cartilage, where it is continuous with the lower end
of the pharynx.

[t descends in front of the vertebral column through the su-
perior and posterior parts of the mediastinum and pierces
the diaphragm at the level of vertebrae T, .

It ends by opening into the stomach (cardiac end) at the
level of vertebrae T,,.

(2) Curvatures—

In general the esophagus is vertical but shows slight

curvatures in the following directions. There are two side to
side curvatures, both towards the left.

One is at the root of the neck and the other near the lower end.

(3) Constrictions— Normally the esophagus shows four con-

—
.

strictions.
Al its beginning— 6 inches from the incisor teeth.

Where it i1s crossed by the aortic arch— 9 inches from the
incisor teeth.

Where it is crossed by the left bronchus— 11 inches from
the incisor teeth.
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i A .
o 4. Where it pierces by the diaphragm— 15 inches from the

:_ incisor teeth.
i; (4) Relations— It has three parts—
, (I) Cervical part-

e Antcriorly— Trachea.

— e

| o Posteriorly— Vertebral column.
[ e Laterally— Common carotid artery, thyroid gland.
(IT) Thoracic part—

Anrteriorly— Trachea

Posteriorly— Vertebral column.

Right— Right lung and pleura, azygos vein.

Left— Aortic arch, left subclavian artery, thoracic duct, left
lung and pleura.

i (I1I1) Abdominal part—
§ Anteriorly— peritoneum
Posteriorly— Diaphragm
(5) Blood supply-
e Cervical part— Inferior thyroid artery.

e Thoracic part— Esophagcal branches ol aorta.
e Abdominal part— Esophageal branches of left gastric artery.
(6) Venous drainage— e Brachiocephalic vein.
e Azygos vein.
e Lelt gastric vein.
(7) Lymphatic drainage—e Decep cervical node
e Posterior mediastinal node.
e [¢lt gastric node.
(8) Nerve supply- e Recurrent laryngeal nerve.
e Vagus nerve.
' e Fsophageal plexus.

(9) Applied aspect— o Hacmatemesis— Vomitting of blood.
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(3) Nine parts of the abdomen or nine regions of abdomen

(2T &+ =t faam)

* Three vertical zones.

l. Median zone

2. Right zone

3. Left zone

* Each zone has three regions (3x3= 9 regions)

Right zone

Median zone Left zone

I {Rt. Hypochondrium [I. Epigastrium

1.Lt. Hypochondriumi

RH
2. | Rt. Lumbar 2. Umbilical 2.Lt. Lumbar
UMB LD ‘
B.|Rt. Inguinal or Iliac B. Hypogastrium|3.Lt. Inguinal or Iliac
R or Pubic

* Two transeverse planes— 1. Transpyloric plane.

* Two vertical planes—

Upper limit of diaphrapm

Right lateral line

Vertebral levels

2. Transtubercular or intertubercu-

lar plane

1. Right lateral plane.

2. Left lateral plane.

s --Clavacle

L=

3

!._ 3 "
Fig. 1.29 Nine regions of the abdomen

- Manubrium stemi
____._,._.__.-.\’Bnd_\r- of sternum

i e V)
L """‘"'J"l.x‘lt lateral hine
=+ Transpylonc plane
l- ?‘; o - Subcaostal r‘!:lﬂ(‘

3 "~ Umbilicus

Intertubercular plane
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Transverse planes—
1. Transpyloric plane-
e Lower part of body of L1 vertebrae.
e B/w lower end of the body of sternum and umbilicus.
e B/w upper border of the manubrium sterni and upper
border of the pubic symphysis.
2. Intertubercular plane- Upper part of L_ vertebrae.
* Vertical plane- _
Right and left lateral plane—
e Upper- Midclavicular line.
e Lower— B/w ant. sup. iliac spine and pubic symphysis.
(4) The Stomach (3ATHTITH)
(1) Introduction—
e Stomach is also called gaster.

e The stomach is a muscular bag forming the widest and most
distensible part of the digestive tube.

e It is connected above to the lower end of the oesophagus
and below to the duodenum.

e It acts as a reservoir of food and helps in digestuion of

proteins and f{ats.
Descending
thoracic aona__ | Esophagus

hyme: (rinht loba} b - _ Liver (left labe)

—Stomach
2 e Cehrac trunk

G.!lfh.‘.h!e!cr

Partal “in
Duodenume— — Rupgac
Pancreas—m" Interios caciiteny veln
Superior mesenteric vein and WIeTV-
Descendr 11%],
A s =T iy P L A
! - A'I’._ GO i{.lll.'."f'.g' ) .‘1.”.

Hanstrs

Tiwemia caly

..‘

. ' '
a3l valve

Sre el ¢ bas
":‘l-"\'!"!ll' IETT MY N

L ' = 2 -
e vl ey sphincter B R T
Anus

Fig. 1.3 Gastrointestinad <y stem
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Esophagus

Fundus
Lower esophageal sphincter

Cardia
Body

Serosa

Muscularis
Longitudinal layer

Ciurcular laver

Obhique layer

-

y . — "R-_-g::e of muocosa
e i ‘P)l(_)nc Pylonc antrum
sphincter :
Pylonc
(valve) L
canai
, Fig. 1.31 Stomach-Anterior view
(2) Location—
e The stomach lies obliquely in the upper and left part of the
abdomen.
e Occupying the epigastrium, umbilical and left hypochondrnium
regions.
E-FP.Ck
U. M. B.
e
e Most of it lies under cover of the left costal margin and the
ribs.
(3) Shape— e Empty stomach- J shaped (vertical)

e When partualiy distended it becomes piriform in shape.
e In obese persons it is more— Horizoental- steerhorn
stomach.

(4) Size— Length—- 10 inch or 25 ¢m.

{5) Capacity—e At birth—- 30 ml

e At puberty- 1 1t
e Adult- 1 S. 2 It

- Of Mmore.
(6) External features-
= Two onfices or opemings— 1 Cardiac orifice 2. Pylonc onfice
*« Two curvatures or borders-1. Lesser curvature
2. Greater curvature
-

Two surfaces- 1. Antertor surface or antero superiorsurface,
2. Posternior surface or posteroinfernior surface.

_
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* Two notches— 1. Cardiac notch 2. Angular notch

(1) Cardiac orifice- is joined by the lower end of the
esophagus. It lies behind the left 7™ costal cartilage, one inch
from its junction with the sternum, at the level of vertebrae d 9

(2) Pyloric orifice— Opens into the duodenum. In on empty
stomach and in supine position, it lies 1/2 inch to the right of
the median plane, at the level of the lower border of vertebrae
L, (Transpyloric plane).

(3) Lesser curvature— is concave and forms the right
border of the stomach. It provides attachment to the lesser
omentum. The most dependent part of the curvature is marked
by the angular notch or incisura angularis.

l ‘ (4) Greater curvature— is convex and forms the left border
| of the stomach. It provides attachment to the greater omentum,
' the gastrosplenic ligament and the gastrophrenic ligament. At
its upper end the greater curvature presents the cardiac notch
which separates it from the oesophagus.

(5) Anterior surface— Faces forwards and upwards.
(6) Posterior surface— Faces backwards and downwards.
(7) Cardiac notch
(8) Angular notch
(7) Subdivisions of the stomach—

® The stomach is divided into two parts—

1. Cardiac part 2. Pyloric part
By a line draw downwards and to the left from the angular
notch.

e The large cardiac part is subdivided into the—

I. Funds 2. Body
e The smaller pyloric part is sub divided into the—
1. Pyloric antrum 2. Pyloric canal.

1. Funds— The funds of the stomach is the upper convex dome
shaped part situated above a horizontal line drawn at the

level of cardiac orifice.
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Body— The body of the stomach lies B/w the funds and the
pyloric antrum. It can be distended excessive along the
greater curvature.

Pyloric antrum— 7.5 cm. long. Extends from the angular

notch. The pylorus is the tubular part of the stomach. It has
a thick muscular wall called the pyloric sphincter.

Pyloric canal— 2.5 cm. long. The cavity of stomach is called
pyloric canal. It is narrow and tubular. At its right end it
terminates at the pylorus.

Relations of stomach-

(A)Peritoneal relations— The stomach is lined by peritoneum

on both its surface. At the lesser curvature it is in form of
lesser omentum. At the greater curvature it is in form of
greater omentum. Near the funds the two layers meet to form
the gastro splenic ligament near the cardiac end on posterior
surface. The peritoneum form the gastrophrenic ligament.

(B) Visceral relations—

I.

IL.

(2)

Anterior surface—
is related to liver, diaphragm, anterior abdominal wall.
The diaphragm separates the stomach from 6-9% ribs.

Posterior surface—of the stomach is related to structures
forming the stomach bed.

Stomach bed— These structure are—

e Diaphragm e Transverse mesocolon
e Leit kidney e Splenic flexure of the colon
e [eft suprarenal gland e Splenic artery

e Pancreas

Sometime the spleen is also included in the stomach bed.

Interior of stomach-—

The stomach wall composed four layers.

1. Mucosa 3. Muscularis
2. Submucosa 4. Serosa

Mucosa— Innermost layer of the stomach.
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(10) Arterial supply of stomach-

The arteries are derived from the branches of the coeiiac

trunk.
1. Left gastric artery— Branch of coeliac trunk
2. Right gastric artery— s " hepatic artery
3. 5-7 short gastric arteries— > " splenic artery
4. Left gastroepiploic artery— " splenic artery
5. Right gastroepiploic artery— " gastroduodenal branch

|

l | of hepatic artery.
| (11) Venous drainage— Portal vein

(12) Lymphatic drainage—

! | & e Right gastric nodes o Short gastric nodes
|
| e Left gastric nodes e Right gastro epiploic nodes

(13) Nerve supply-
CLEE e Sympathetic nerve— o

{1 e Parasympathetic nerve— Vagus

" (14) Applied aspect—

i1 | 1. Trauma to the stomach.

19

Gastric ulcer- Common body of the stomach.
3. Gastric pain- is felt in the EPG.

4. Cancer of the stomach.
5

Gastroscopy.

—
e SR LR S

(15) Ayurvedic aspect of stomach-

(%) "' HTHTATY AT ANTYTA: A rATITA: 1

S 319 31 34 3199 3T (Semidigested food) 1 39E €, d¥
STATT BTl 21

() “‘mifreETat ammmeTa:

Afiq 3 Tl & e srer a6 T4 @) eyt A 3 g & A
TATYIA &1 TT it

(3) FASH FF &l LA THIOTT i

e

N ————
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Srnall Intesting (&=T)
(1) Introduction—

e The small intestine is the longest part of the alimentary canal.

e It extends from the pylorus of the stomach to the ileocaecal
junction.

e The greater part of digestion and food absorption takes place in
the small intestine.

(2) Size—
e Itis about 6 meter long.
e The length is greater in males than in females.
e Greater in cadavers (due to loss of tone) than in the living.
(3) Division— It is divided into—
(A) An upper part— Fixed part, called the duodenum, which
mecasures about 25 cm. in length.
(B) A lower part— Mobile part, forming a very long convoluted tube.
e The upper 2/5 of the mobile intestine are
known as the jejunum and
e The lower 3/5 are known as the ileum.
e Upper part— Fixed part— (1) Duodenum- 25 cm.
e Lower part— Mobile part—— (2) Jejunum-Upper 2/5=230 cm.
L

3) lleum—- Lower 3/5= 345 cm.

Accessory pancreate duct
Pancreatic duct—_

Duodenal [‘.l[‘l“;l&
—

Circular told —— T

Pyvlonce sphincter
—— Rugae

—— Duodenum
Pancreas

. g —lnfenor mesentenc vein
Supenor mesentend vem

— Descending colon
and artery

f —- - JOrSe COloy
,\‘.L‘\'lltlll'l!‘_ colon — T' ISV h n
Haustra

Facnmane coh

lleocecal valve 3
Cecum

Vermulorm appendiy

Fig. 1.32 Small intestine
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(5) Duodenum (JEUT)

(1) Introduction—
The duodenum is a < shaped tube, about 10 inches long,

i ®
' that joins the stomach to the jejunum.
e The duodenum curves around the head of the pancreas.
e Itreceives the openings of the bile and pancreatic ducts.
e It is mostly retroperitoneal.

(2) Location—
The duodenum lies above the level of the umbilicus opposite to

[ =}
| | vertebrae Ll—Lz-LJ. LI'L:'L3
e Duodenum is situated in the epigastrium and umbilical
region.
EPG
(UM B

Superior duodenal flexure

-

Inferior duodenal flexure

Fig. 1.33 Duodenum

(3) Parts of the duodenum- It have four parts.
1. First part of the duodenum- Superior part—2 inch
7.5 cm.

Second part of the duodenum— Descending part-=3 inch or 7.5
4 inch or 10 cm.

or 5 cm.

Fourth part of the duodenum— Ascending part—1 inch or 2.5 cm.
_—

2.
3. Third part of the duodenum- Horizontal part—
4

110 inch or 25 cmj

1. First part of the duodenum-

’ e The first part of the duodenum is 2 inch long and begins at

the pylorus and runs upward and backward on the right side

fi of the vertebrae L . It lies on the transpyloric plane
Relations—

: - . . .
e Antenorly- Quadrate lobe of liver, gall biadder
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e Posteriorly— Lesser sac, gastroduodenal artery, bile duct,
portal vein, inferior venacava.

e Superiorly—Lesser sac.

» Inferiorly- Head and Neck of pancreas.

(2) Second part of the duodenum-—

e It is 3 inch long. It begins at the superior duodenal flexure,
and runs vertically downward infront of the hilum of the
right kidney on the right side of the vertebrae L_-L..

e About halfway down its medial border, the bile duct and
the main pancreatic duct pierce the duodenal wall.

Relations—

e Anteriorly— Funds of gall bladder, right lobe of liver, trans-
verse colon, coils of small intestine.

e Posteriorly—Hilum of right kidneyv, right ureter, inferior

venacava.
e Laterally— Ascending colon, right colic flexure.
e Medially— Head of pancreas, bile duct, main pancreatic duct.

(3) Third part of the duodenum-—

e It is 4 inch long. It begins at the infenor duodenal flexure
on the right side of the lower border of vertebrae L .

e It passes almost horizontally and slightly upwards in front
of the inferior venacava and ends by joining the 41th part in
front of the abdominal aorta.

Relations—

e Anteriorly— Superior mesenternic vessels, root of mesenterv.

e Posteriorly— Right ureter, nght psoas majyor muscie, inferior

venacava, abdominal aorna, nght testicular and
ovarian vossals

e Supecriorly Head of pancreas with uncinate process.

e Infernoriy-— Cotls of jejunum

(4) Fourth part of duodenum-

e It x I inch long It runs upward and upto the upper border
of the vertebrae L. Where 11 jomns with duodenojejunal
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Relations—
1. Anteriorly— Transverse colon, transverse meso colon, stomach,
2. Posteriorly— Left psoas major, left renal vessels, left testicu-
lar vessels.
3. Right— Root of mesentery.
4. Left— Left kidney, left ureter.
5. Superiorly—Body of pancreas
(4) Arterial supply of duodenum-—
e The upper 1/2 is supplied by the— Superior pancreatico-
duodenal artery.
e The lower 1/3 is supplied by the— Inferior pancreatico-
duodenal artery.
(5) Venous drainage— e Splenic vein
e Superior mesenteric vein
e Portal vein
(6) Lymphatic drainage—
e Pancreaticoduodenal nodes e Pyloric nodes
e Hepatic nodes e Coeliac nodes
e Superior mesenteric nodes
(7) Nerve supply—
e Sympathetic nerve— ) AE) W
e Parasympathetic nerve— Vagus.
(8) Applied aspect—

1. P.U.D.— Peptic ulcer disease— Most occur in the pylorus or
first part of duodenum. Where they are called duodenal

ulcers.
2. Duodenal ulcers— First part ol duodenum.
3. Duodenal cap.
4. Trauma to the duodenum.
5  Obstruction of the second part of duodenum.

(9) Avurvedic aspect of duodenum-—

o. *‘arfiy arfiresTae SMEET WEOTR FwOR Waw 1
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(6-7) Jejunum and Ileum (T=aT= 37T IT8T=)

(1) Introduction-—

e The upper 2/5 part of mobile intestine are known as the

jejunum.

And the lower 3/5 part are known as the ileum.
The total length about 6 meter long.

The jejunum begins at the duodenojejunal flexure.

The ileum ends at the ileocaecal junction.

The coils of jejunum and ilium are freely mobile and are at-
tached to the posterior abdominal wall by a fan shaped fold
of peritoneum known as the mesentery of the small intestine.
The mesentery extends downwards and to the right from the
left side of the vertebrae L, to the region of the right sacroiliac

joint.

(2) Interior of the intestine— It has four lavers.
I. Mucosa 3. Muscularis
2. Submucosa 4. Serosa

#* Large surface area— For absorption of digested food a very
large surface area is required. )
(A) The great length of intestine— Absorption
(B) The presence of circular folds of mucous membrane,

villi and microvilli.
* Intestinal glands— They secrete digestive enzymes and

mucus. The duodenal glands (Brunner's glands) lie in the
submucosa.

*  Lymphatic follicles— [ Solitary Ivmphatic follicles

. Aggregated lymphatic follicles

(Peyer's patches)

| Tovmaiv-11
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(3) Differences B/w jejunum and ileum-—

Features

Jejunum

Ileum

1. Location

e Around the umbilicus
region.

e Occupies upper and
left parts of the intes-
tinal area.

e Hypogastric and pel-
ViCc region.

e Occupies lower and
right parts of the
intestinal area.

2. Wall

e Thicker and more vas-
cular.

e Thinner and less va
cular.

S

3. Lumen

e« Wider and often empty

|

e Narrower and often
loaded.

4. \1esenter'_\'|- Windows present

e NO windows

e Fat less abundant

e Fat more abundant

atic follic
lestALLLT.

or

patches

I

(4) Arteris

@ Branc

ted lymph-

peyer's

!

| e Arterial arcades. 1 or 2le Arterial arcades.? or 6
e Vasa recta longer and le Vasa recta shorter and
1 fewer. MOre nNumerous.
%5. Valve of |eLarger and more closelyvie Smaller and sparse.
| Kerkring set.
-
(6. Villi e LLarge, thick and more |e Shorter, thinner and
abundant. less abundant.
7.Solitary Fewer e NMore numerous
Ivimmphatic
follicles
(S.L.F.) 1
8. Aggrega- |[Absent e Present

il supply-

hes from the superior me

sentric artery.

(3) Venous drainage— Superior mesenteric ven.

(6) Lymphat

ic drainage— e

B Aornc

Supertor mesenteric nodes.

IH\L!L‘\
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(7) Nerve Ssupplv— .
® Sympathetic nerve— TO-T11
® Parasympathetic nerve— Vagus nerve.
(8) Applied aspect—
e It may cause intestinal obstructions.
® Acute inflammation.

Difference B/w the small and large intestine

Features Small intestine | Large intestine
1. Appendices epiploicae | Absent Present
2 p 1:160 -~ -
2. Taeniae coli Absent Present
3. Sacculations Absent Present
(Haustrations)
4. Calibre (Diameter) Larger Smaller
5. Fixity Greater part is Greater part is fixed
frecly mobile
6. Vilh Present Absent
7. Transverse mucosal fold Permanent Obliterated when lo-
ngitudinal muscles
coat relaxes.
8. Peyer's patches Present in ileum | Absent

Large Intestine (F&a-A)

(1) Introduction—

(1) The large intestine extends from the ileacaecal junction to
anus.

(2) It is about 1.5 meter long.

(3) 6.5 cm. (2.5 inch) 'n diameter.

(1) Itis divided in to the—

h 4 Jeac it

1. Caecum 4. Rectum
- o - - - - . - !S
2. Appcendix 5. Anal canal and anu

3. Colon—-Ascending—-Trans-

verse—Descending-Sigmoid colon.

—
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Tran

sverse colo
exure—_ = N

Right colic (hepatic) f;

Descending colon

A d Taenia coh
scendip c

S Epiploic appendages

Tleocecal sphincter

Cecum —3&3 \ g
Vermiform appendix/ ' _ e Sigmoid colon

Anal canal

Anus

Rectum
Fig. 1.34 Large intestine
(5) In
) the angle B/w the caecum and the terminal part of the

‘1 l . X . -~

(6)

T:_Te primary function of the large intestine is the absorption
Ol water and electrolytes and the storage of undigested

| material until it can be expelled from the body as feces.

| (8) Caecum (39gs a1 giwrem)

(1) Introduction-—

e This is a large blind sac forming the commencement of the
large intestine.

It is situated in the right iliac fossa.
[t communicates superiorly with the ascending colon.
Medially at the level of caecocolic junction with the ileum
and postero-medially with the appendix.
It is 2.5 inches (6 cm.) long and 3 inches (7.5) cm. broad.
e It is one of those organs of the body that have greater width
than the length (another example is the prostate).
(2) Relations—
e Antcriorly— Coils of small intestine and anterior abdominal wall
in the night thhac region
e Posteriorly- Right psoas and 1hhacus muscles, femoral and lat-
eral cutancous nerve of thigh, testicular artery,
ovarnan artery, nnght external thac artery
e The appendix is commoniy tound behind the

CACCTUN.

-
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e Medially— The appendix arises from the caecum on Its
medial side.
(3) Types of caecum-—
1. Conical type— 13%, where the appendix arises from the
apex of the caecum.

2. Intermediate type— 9%, where the right and left caecal
pouches are equal in size and the appendix arises from a depression
B/w them.

3. Ampullary type-— 78%, where the right caecal pouch
is much larger than the left and the appendix arises from the
medial side.

(4) Arterial supply— Anterior and posterior caecal artery.

(5) Venous drainage- Superior mesentery vein.

(6) Lymphatic drainage— Superior mesentery nodes.

(7) Nerve supply- e Sympathetic nerve— A 5
e Parasympathetic nerve— Vagus

Conical Intermediate

Ampullary

Fig. 135 Types of caecum

(8) 1leocaecal valve— A rudimentary structure.

e The lower end of tleum opens on the posteromedial aspect of
the cacco-colic junction,

e ‘Theilcocaccal opening is guarded by the ileocaecal valve.

+ Structure of ileocecal valve- The valve has two lips and
(wo lrenula,

e The upper hip s hortizontal and hes at the ileocolic junction.

e The lower hip s longer and concave and lies at the ileocaecal

juncliron
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e The two frenula are formed by the fusion ol the lips at the
ends of the aperture. These are the left (anterior) and right
(posterior) frenula. The left end of the aperture is rounded
and right end narrow and pointed.

(9) Vermiform appendix (STgsH =5 AT MTHAYSD)

(1) Introduction-

e Vermis— worm, Appendix— appendage.— Worm like structures.

e The appendix is a narrow, muscular tube containing a large
amount of lymphoid tissue.

e This is a worm like diverticulum arising from the
posteromedial wall of the caecum.

i e About 2 cm. below the ileocaecal orifice.

Wil ks Superior mesenteric artery
e ‘ F

Anterior caecal artery .

. - Appendicular artery
Postenior caecal artery

Fig. 1.36 Caecum and appendix
(2) Dimensions—

e The length varies from— 2 to 20 cm.
Average lengh— 9 cm.
e Diameter is about— 5 mm.
e It is longer in children than in adults.
(3) Position—

e The appendix lies in the right iliac fossa.

e The base of the appendix is fixed. The tip can point in any
direction.

It may lie behind the caecum (Retrocaecal)— 609~ First com
mon posttion,

It may descend in to the pelvis— 30%— Second common positioan.

Subcaecal- Infertior to the caccum.
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4. Preileal- Infront of the terminal ileum.

. Postileal- Behind the terminal ileum.

(4) Appendicular orifice— Posteromedial aspect of caccum 2
cm. below the ileocaecal orifice.

(5) Surface marking—
Rt. side draw a line joining the anterior superior thiac spine to
the umbilicus. B/w medial 2/3 and lateral 1/3, that is called
MC Burney's point.

e The base of the appendix is marked by a point 2 cm. below the
junction of the transtubercular and right lateral planes.

(6) Peritoneal relations—

e The appendix is suspended by a small, wriangular fold of

peritonecum, called the mesoappendix or appendicular
mesentery.

(7) Arterial supply— Appendicular artery.

(8) Venous drainage— Appendicular vein.

(9) Lymphatic drainage—

e Appendicular nodes ) )
& ot e ne e :] Superior mesenteric nodes.

(10) Nerve supply— e Sympathetic nerve— T9-T10

e Parasympathetic nerve— Vagus.

(11) Applied aspect—

e Appendicitis— Inflammation of the appendix is known as ap-
pendicitis. In this condition it is usually necessary to remove
the appendix.

e Appendicectomy— The operation for removal of the
appendix s called appendicectomy.

e Diagnosis—Pain — First umbilicus region.

— Than nght 1liac fossa.
- MC burney’s point is the site of maximum
tenderness and pain 1in appendicitis.

w e human appendix s often regarded as a vestigeal organ
of no fun-tonal importance.

(10) Colon (3IT=R)

~ it has four parts

—
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Transverse Tran“-
- s2 sverse co .
olon Greater omentum Omental taenia

mesocoel \
aion I \ (cut 3“‘:1})/

i - - i ic (splenic) flexurs
Rizht colic — Left colic {=p

(hepatic) flexure,

Haustra — < Lo b 3
Ascending Omental appendices
colon Descending colo

Ve Visceral
. . s g Peritoneum Free taenia
Ilial orific TR jlcum

e

Sigmoid__i:
mesocolon f}

Cecum

Vermiform
appendix ' N
Rectum™ W 4 2 ‘» e
F oo - b
& 97, o

Z — Sigmoid colon

\

Fig. 1.37 Colon

(1) Ascending colon- mﬁqgfﬂr_q'

(2) Transverse colon— AT ggarA

(3) Descending colon—ﬁlﬁ@%’ﬂ?

(4) Sigmoid colon (pelvic)— &ifoT geal—= 91 39dg JdoalA
(1) Ascending colon (3TITgl ggr=)

(A)Introduction—

e [t is about 5 inches long.

It extends from the caecum to the inferior surface of the
right lobe of the liver.

It turns to the left, forming the right colic flexure.

(B) Relations—

Anteriorly— Coils of small intestine, greater omentum,

)
anterior abdominal wall.
e Posteriorly— lliacus, quadratus lumborum, transverse
abdominis, right Kidney.
Right colic flexure (Hepatic flexure)
e This flexure lies at the junctions of the ascending and trans-

verse colon.
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(2) Transverse colon (T9A Fgar=)

(A)Introduction—

e It is about 20 inches long.

e It extends across the abdomen from the right colic flexure
to the left colic flexure.

e Actually it is not transverse but hangs downward. suspended
by the transverse mesocolon from the pancreas.

(B) Relations—

e Anteriorly— Greater omentum, anterior abdominal wall.

e Posteriorly— Second part of duodenum, head of pancreas.
coils of jejunum and ileum.

Left colic flexure (Splenic flexure)

e This flexure lies at the junction of the transverse and de-

scending colon.

(3) Descending colon (3TgIgl FEeI=)

(A)Introduction—

e It is about 10 inches long.

e It extends from the left colic flexure to the sigmoid colon.
e It becomes continues with the sigmoid colon.

(B) Relations—

e Anteriorly— Coils of small intestine, greater omentum.
antertor abdominal wall.

Posteriorlv— Iliacus. quadratus lumborum, transversus
abdominis. left Kidney.

(4) Sigmoid colon (Pelvic colon) (sfor gEQl= 91 Ja9g ggar+A)

(A)Introduction—
e It is about 15 inches long.
e It extends from the pelvic brim to the vertebrae S, Where it
becomes the rectum.
(B) Relations—
e Supcriorlv— Terminal coils of ileum.
e Inferiorly— e Urninary bladder in male.
e Urinary bladder and uterus in female.
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Posteriorly— Ureter. internal iliac artery, piriformis

Arterial supply-

Branches of superior — Caecum, ascending colon, righ
mesenteric artery 2/3 of transverse colon.

Appendix. caecum, lower 1/3 of
ascending colon.

Right colic artery— Upper 2/3 of ascending colon.
Middle colic artery— Right 2/3 of transverse colon.

Branches of inferior— Left 1/3 of transverse colon, descend
ing colon, sigmoid colon.

Ileocolic artery—

mesenteric artery
Left colic artery— Left 1/3 of transverse colon and

descending colon.
Sigmoid artery— Sigmoid colon.

Venous drainage—
e Superior and inferior mesentric vein.

Lymphatic drainage—
Ascending and transverse colon drain— Superior mesentric nodes,.

Descending and sigmoid colon drain— Inferior mesentric nodes.
Nerve supply— e Sympathetic nerve— T L, L,

e Parasympathetic nerve— Vagus
Applid aspect—
Infection of small intestine— Enteritis.
Infection of colon— Colitis.
Bacterial infections— T.B. and typhaid fever or enteric fever.
Infection by parasites like entamoeba histolytica— Amoebiasis.
Trauma to the intestine.
Intestinal obstruction.

Cancer of colon.

(11) Rectum (F&TITA)

(1)
°

Introduction—
The rectum is the distal part of the large gut
It is placed B/w the sigmoid colon above and the anal canal

below.
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Extermal anal sphincter
74 1 'f{&& (voluntaryv)
Anus Anpal Column

Fig. 1.38 Rectum apal canal and anus

The rectum 1s situated in the posterior part of the lesser pelvis.

Infront of the lower three pieces of the sacrum and the
COCCVyX.

It begins as a continuation of the sigmoid colon at the level of
vertebrae S,.

The rectosigmoid junction is indicated by the lower end of the
sigmoid mesocolon. The rectum ends by becoming
continuous with the anal canal at the anorectal junction.

The junction lies 2-3 cm. infront of and a little below the tip
of coccyx.
In male the junction corresponds to the apex of the prostate.

The three cardinal feature of the large intestine are absent in
the rectum (Sacculations, appendices epiploicae, taeniae)
Dimension—

The rectum i1s 12 cm. long. In the upper part 1t has the same

diameter (4 ¢m.) as that of the sigmoid colon. but in the lower
part 1s dilated to form the rectal ampulla

Course and directions—

In 1ts course, the rectum runs first downwards and backwards,
than downwards and finally downwards and forwards.

The begimning and the end of the rectum hie in the median plane,
but 1t shows two types of curvatures in its course.

(A)Two anteroposterior curves— I. The sacral flexure of the

rectum follow the concavity of the sacrum and coccyx.
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II. The perineal flexure of the rectvm is the backward bend
at the anorectal junction.

(B) Three lateral curves—
I. The upper lateral curve is convex to the right.
I1. The middle lateral curve is convex to the left and prominent.
I11. The lower lateral curve is convex to the right.

(4) Relations—

(A)e Anterior in males— The upper 2/3 of the rectum are
related to the rectovesical pouch. (with coils of intestine
and sigmoid colon)

The lower 1/3 of the rectum is related to the base of the
urinary bladder. The terminal part of the ureters, seminal
vesicles, deferent ducts and the prostate.

e Anterior in female— Upper 2/3 of the rectum are related
to the rectouterine pouch. The pouch separate the rectum
from the uterus and from the upper part of vagina.
Lower 1/3 of the rectum is related to the lower part of
vagina.

(B) Posterior— The relations are the same in the male and female.
LLower three pieces of the sacrum, the coccyx and the
anococcygeal ligament, piriformis, coccygeus and levator ani
muscles.

e The median sacral, superior rectal, lower lateral sacral vessels.

(5) Arterial supply— e Supenor and middle rectal artery.

e Median sacral artery
{(6) Venous drainage~ Supcrior and muddle recral vern
(7) Lymphatic drainage— e Interior mesenternie node
® Internal 1thiac node

(8) Nerve supply—- e Sympathetic nerve- 1|

e Parasympathetic nerve~ S-S S
(9) Applied aspect-

e Prolapse of rectum

e Digital examuination (PR Per rectum
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e Proctoscopy and sigmoidoscopy— Examination of
rectum and anal canal.

(12, 13) Anal Canal and Anus (=T 3T 72)

(1) Introduction—

e The anal canal is the lowest part of the alimentary canal.

e Above it is continuous with the lower end of the rectum.

e Below it opens to the exterior at the anus.

e The anal canal is about 4 cm. in length.

e It is distinctly narrower than the rectum.

e There is a sudden change in direction of the alimentary canal
at the junction of the rectum with the anal canal.

e While the lower part of the rectum is direcied downwards
and forwards.

e The anal canal is directed downwards and backwards.

e The anorectal junction lies at the level of the pelvic dia-
phragm. (formed here by the levator ani muscles)

e The rectum lies above the diaphragm in the true pelivis

e Where as the anal canal lhies below the diaphragm in the
perineumn. (antertor triangle)

(2) Anus— The anus 1s the surface opening of the anal canal.
Situated about 4 cm. below and infront of the up of coccvx
in the clett B/w the two buttocks. - -

(3) Length— 4 cm.

(4) Relations—

e Anteriorly—In both sex— Pernineal body

In male- Membrancous urethra and bulb of penis
In temale- Lower cad of vagina
o Posteriorly Ano coccygeal igament and tup of coccyx,
- l.aterally Ischiorectal fossa

(5) Interior of the anal canal-

Intenor of the anal canal may be conudered in three parts

i \'pper part About 1S mm long
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II. Middle part— About 15 mm. long.
III.Lower part— About 10 mm long.

Each part 1s lined by a characteristic epithelium and reacts
differently to various diseases of this region.

(6) Arterial supply— e Superior rectal and inferior rectal artery.
(7) Venous drainage—e Internal rectal vein.

e External rectal vein.

e Anal vein.
(8) Lymphatic drainage—e Internal iliac nodes.

e Superficial inguinal nodes.
(9) Nerve supply— @ Sympathetic nerve— L,-L,
e Parasympathetic nerve- S,-S.-S,

(10) Applied aspect—
1. Internal piles

2. External piles

3. Anal fissure—Caused by rupture of one of the anal valves.
= Usually by the passes of dry hard stool In

a constipated person.

Fistula in ano— A fistula is an abnormal epithelialized track
connecting two cavities or one cavity with the

exterior.
(14) Extra Hepatic Biliary Apparatus (I&%d & 3Gl SUh{N)

(1) Introduction of biliary apparatus-
The biliary appartus collects bile from the liver, store it in the gall

[
bladder, and transmits it to the second part of the duodenum.

e The apparatus consists of-
Right and left hepatic ducts— ST 3 am g&a arfefA4dl

Common hepatic duct— 9H= IJ&a adifgl

'-',..

3. Gall bladder— fUameTg

4. Cystic duct— fUamerg anfg=
5. Bile duct- fga aifg=l
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Major duodenal papilla

Porta hepatis —

Righ hepatic duct—"
Commeon hepatic duct —

“Left hepatic duct

=4 Cystic duct

“+— Bile duct

Fundus of

gall bladder ~7 —_-~ Pancreatic duct

.. B
flﬁ)uodcnal wall

Fig. 1.39 Extrahepatic biliary apparatus

Hepatic Ducts (THa arigr=an)

The right and left hepatic ducts emerge at the poria hepatis

from the right and left lobes of the liver.

Common Hepatic Duct (ITHT=I TGa aligal)

It is formed by the union of the right and left hepatic ducts
near the right end of the porta hepatis. It runs downwards
for about 3 cm. and is joined on its right side (at an acute
argle) by the cystic duct to the form the bile duct.

Gall Bladder (TasT9T9@)— Gella-bile

1.

2

'n

Shape— pear shape

Situation— It is situated in a fossa on the inferior surface

of the right lobe of the liver.

The fossa for the gall bladder extends from the right
end of the porta hepauis to the inferior border of the liver.

e LLength—7-10 ¢m. (3-4 inch)
e Width— 3 c¢m. broad at its widest part.
Capacity—e About 30-50 ml.

e It is a reservoir of bile.
Parts— It is divided three parts.

(A) Fundus (B) Body (C) Neck
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(A) Fundus- is rounded and usually projects below the
inferior margin of the liver. It is related anteriorly to the anterior
abdominal wall at the level of the tip of the 9th costal cartilage.
And posteriorly to the beginning of the transverse colon.

(B) Body- lies in the lossa for the gall bladder on the liver.
The upper narrow end of the body is continuous with the neck
at the right end of the porta hepatis. And is related to the
beginning of the transverse colon and to the first and sccond

part of duodenum,

(C) Neck- is the narrow upper end of the gall bladder. It is
situated near the right end of the porta hepatis. It hirst curves
anterosuperior and than posteroinferior to become continuous
with the cystic duct. Join the right side of common hepatic duct

to form bile duct,

The posteromedial wall of the neck is dilated outwards to
form a pouch (Hartmann's pouch). Which is dirccted
downward and backward. Gall stone may lodged in this pouch,

(6) Relations—

e Anteriorly— Anterior abdominal wall and inferior surface ol

liver.

e Posteriorly— Transverse colon and first and sccond part ol

duodenum.
(4) Cystic Duct (fawmgra anfesit)
It begins at the neck of the gall bladder, runs downwards,
backwards and to the left. And ends by joimnmyg the conmmon
hepatic duct at an acute angle to ftorm the bile duct The

mucous membrane of the cystic duct forms o senes ol 5 to
12 crescentic folds, arranged spirally to form the spiral valve
This 15 not a true valve

(of herster)
length about 3-4 cm

(5) Bile Duct (faw arfg=)

-

-

—TT

It is formed by the union of the cystic and common hepatic
ducts near the porta hepatis,
It is 8 cm. long and has a diameter of about 6 mm

The bile duct runs downwards and backwards
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o Near the middle of the second part of the duodenum it comes
in contact with the pancreatic duct and accompanies it
through the wall ol the duodenum.

e Within the wall the two ducts usually unite to form the
hepato- pancreatic ampulla or ampulla of vater.

e The distal constricted end of the ampulla opens at the major
duodenal papilla.

#  Arterial supply of biliary apparatus—

e Cystic artery, a branch of right hepatic artery.

#*  Venous drainage- Cystic vein drains directly into the portal
veln.

+ Lymphatic drainage— Cysuc lymph nodes.

Nerve supply-—
e Sympathetic nerve— T7-T9
e Para sympathetic nerve—e Vagal [ibers from the coeliac
plexus.
e [“ibers of right phrenic nerve.

+« Applied aspect—

|. Cholecystitis=Inflammaton of gall bladder.
2. Cholelithiasis— Stone in gall bladder or biliary calculus.
3. Cholecystography— Function can be investigation.
4. Cholecystectomy—~ Removal the gall bladder.
S. lathotrnipsy
6. Intlammation ol gall bladder The patient complains of
parn over the right hypochondrinm- Radiating to
mnlenor anple ot ~capula or o noeht shoulder When a
finprer s placed just below the costal margan, at the up
ol the 92th costal cartilage, the pattent feels sharp pain
on nsprration. his s referred 1o as muarphy's sign.
/ Severe spasmodic pain, which s called bihwary colic
(15) Liver (9)
(1) Introduction-—

» Fhe Lhiver 15 also called "ICP;H‘ » Hepatic

w Teynfit. 11
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e The liver is the heaviest or largest gland of the body.
“ e After the skin the second largest organ of the body. J
|

- o o IS

e Itsecretes bile and performs various other metabolic functi()n_ |
(2) Shape— Wedge shaped. _ |

‘ (3) Situation— g
e Situated in the right upper quadrant of abdominal cavity.

I

| e Whole of right hypochondrium, greater part of
' epigastrium, and extend left hypochondrium.

|

i

|

R.H.
E.P.G:

|5 .
e Most of the liver covered by ribs and costal cartilage.

(4) Colour— In living subject the liver is raddish brown.

1300 gm. in females.
Falciform ligamen

|
I
.Ifg (5) Weight— About 1600 gm in males.
|
|

Diaphragm
' Coronary ligament
Left lobe of liver
Common hepatic duct
Round ligament

- -'-—_'_/ .
¥ ——Common bile duct o
#— Accessory duct (duct of Santorini)

Gallbladder Duodenum

: Rag e e _‘_~ Body _
E Hepatopancreatic ampulla “ 2N o 5: Par}gqcatic duct (duct of Wirsung)
it (ampulla of Vater <SR junum
P N e

' Fig. 1.40 Liver-Anterior view

Inferior vena cava

e Hepatic portal vein
@) Coronary ligament
_—Left hepatic duct

Right hepatic duct

I Quadrate lobe - ¥ Cystic duct

[ - ~s . . . Y 7.-‘ 1 -
1 Falciform ligamen . § -Common bile duct
{ Round lLigament ——— ! 3

t T G ladder
Fip. iv i pas
e. 1.41 l.:\er-l’ns!crmr view
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(6) External features—

(7)

-

it has five surfaces— 1. Anterior surface

2. Posterior surface [l.Diaphragmatic
3. Superior surfac surface

4. Inferior surface—> 2. Visceral surface
5. Right surface
Three borders— 1. Superior border 2. Inferior border
3. Right border '

Out of these the i1nferior surface is well defined because it is
demarcated, anteriorly by a sharp inferior border.

The sharp anterior part is marked by—

e An inter lobar notch— For the ligamentum teres.
e A cystic notch— For the fundus of gall bladder.
Division of liver—

The liver is divided two lobes.

1. Right lobe 2. Left lobe

By the attachment of—

Anteriorly and posteriorly— Falciform ligament.
Inferiorly— Fissure for ligamentum teres.

Posteriorly— Fissure for ligamentum venosum.
Right lobe— |

e Right lobe is much larger than the left lobe.

e Forms 5/6 part of the liver.

e It contribvies to all the five surfaces of the liver.

e [t present the caudate and quadrate lobes.

(A) Caudate lobe— is situated on the posterior surface. It is

bounded on the-—
Right— by the groove of inferior venacava.
Left— oy fissure for ligamentum venosum.

Inferior— by the transverse fossa of porta hepatis, just behind
porta hepatis, caudate process.
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e Above— It is continuous with the superior surface.

(B) Quadrate lobe- is situated on the inferior surface and is
rectangular in shape. It is bounded by-—

Anterior— by inferior border.

: e Posterior— by porta hepatis.
| On the left— by fissure for ligamentum teres.

i [ ]
e On the right— by fossa for gall bladder.
Porta-hepatis—is a deep, transverse fissure about 2 inch long.

e Situated on the inferior surface of the right lobe of liver.
e It lies B/w the caudate lobe above and quadrate lobe below.

Portal vein— hepatic artery— right and left hepatic duct- few
lymphatics— hepatic plexus of nervs.
V-A-D-L-N
(2) Left lobe— of the liver is smaller than the right lobe. And
il forms 1/6 of the liver.

(8) Relations—

| (A)Peritoneal relations— Most of the liver is covered by peri-
i toneum. The area not covered by peritoneum-—

A triangular bare area—on the posterior surface of the right lobe.

|

I Contents— From behind forward—
i

\

Groove for inferior venacava.
Fossa for gall bladder.

Porta hepatis.

A number of peritoneal fold are attached to the liver. These
fold are called ligaments.

1. The falciform ligament— Anterosuperior surface.

2. Left triangular ligament— Superior surface ol left lobe.

3. Right triangular ligament— Posterior surface of right lobe.

2 hw -

| 4. Coronary ligament— Having superior and infenior layer
! which enclose bare arca of liver.
| (B) Visceral relations—

{
| I. Anterior surface-
i

e This surface is triangular and shghtly convex.
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It is related to xiphoid process, diaphragm on each side,
falciform ligament is attached to this surface.

2. Posterior surface— It is triangular.

Its middle part deep concavity for vertebral column, bare
area, right suprarenal gland, groove for inferior
venacava, caudate lobe, ligamentum venosum,
esophageal impression.

3. Superior surface— It is quadrilateral and shows a concavity
in middle. This is cardiac impression, diaphragm.

4. Inferior surface— It is quadrilateral and is directed down-
wards, backwards and to the left.

Left lobe— Gastric impression.
Inferior border— Ligamentum teres.
Quadrate lobe— Pylorus.

Right lobe—Fossa of gall bladder, colic impression for the
hepatic flexure of colon, renal impression for right Kidney

Duodenal impression for second part of duodenum.

5. Right surface— It is quadrilateral and convex, related to

the diaphragm.

(9) Arterial supply—
e Right and left hepatic artery— Branch of coeliac trunk— 30%.

e Portal vein— 70%.

(10) Venous drainage— Hepatic vein drain inferior venacava.

(11) Lymphatic drainage— e Coeliac lymph nodes.

e Hepatuic nodes.

(12) Nerve supply— e Sympathetic nerve— Hepatic plexus.

e Parasympathetic nerve— Vagus.

(13) Applied aspect-

Hepatttis— e Inflammation of hiver.

e Viral infection.
Cirrhosis of liver-The lhiver tissue undergoes f{ibrosis
and shrinks (Laver uissue damage).
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2. Hepatic coma— Liver failure.
4. Tumour of liver— Hepatoadenoma, Hepatocarcinoma.

Percussion. 6. Biopsy. 7. Trauma.

h

(14) Ayurvedic aspect of liver—
| (R) ‘‘vrview THa witg™T vfoTast 177 (LI ¥/R4)

T & Toa 3R e ™ § AT g9 ©
() THd &< & AU &1 3R Y ¥S9 F o &
(3) IFHd F THRE Fed Tl
(¥) T I THhae |9 & ga T4 JH=1 T34
(16) Pancreas (377197T9)

(1) Shape-1It is 'J' shaped.
It is soft, lobulated and elongated organ.

(2) Situation— elt lies in the epigastrium and left upper quadrant.
e Situated transversly on the posterior abdominal

wall.
e At the level of vertebrae L and L,.

e It crosses the transpyloric plane.
e The principal digestive gland situated below

and behind the stomach.

(3) Weight— 90 gm. about.

(4) Size— e Length— 15-20 cm.
e Width— 3 cm.

e Thickness— 2 cm.
(5) Types—
e The pancreas is a gland that 1s partly exocrnine and partly
endocrine.
e The Exocrine part secretes the digestive pancreatic juice and
the endocrine part secretes hormones hike insulin.
(6) Parts— It 1s divided four part.

I. Head 2. Nec

¥
-4
.

Body 4. Tal

Scanned with CamScanner



FS T SIE I AL

——Uncinate process

Hepatopancreatic ampuila\ “—Main pancreatic duct

|

Fig. 1.42 Puncreas
Head of the pancreas—

The head is enlarged and lies within the concavity of the
duodenum.

The head hasthree borders—

l.Superior border 2.Inferior border 3.Right lateral border
Two surfaces— 1. Anterior surface 2. Posterior surface
One process— Uncinate process

Neck of the pancreas—

This is the slightly constricted part of the pancreas B/w its head
and body.

[t lies infront of the beginning of the portal vein and the
origin ol superior mesenteric artery from the aorta.

It has two surfaces—1. Anterior surface 2. Posterior surface
Body of the pancreas—

The body runs upwards and to the left across the midline.
It 1s triangular i ¢ross secuion.

It extends from 1ts neck to the tail.

It has— Three borders—

1. Anterior border 2. Supernior border 3. Inferior border
Three surfaces—

1. Anterior surlace 2. Postenor surface 3. laferior surface

Tuber omentale— A projecuon on the left of neck.
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4. Tail of the pancreas—
This is the narrow left end of the pancreas.

(A7

L

e It lies in the lienorenal ligament together with the splenic ves-
sels.

e It comes in contact with the hilum of the spleen.

(7) Relations—

e Anterior—
Posteriorly— Bile duct, portal and splenic vein, inferior vena-
cava, aorta, superior mesenteric artery, lelt psoas

muscles. left suprarenal gland, left kidney and
hilum of spleen.

Transverse colon and mesocolon, stomach.

(8) Duct of pancreas—

e The exocrine pancreas is drained by two ducts—

1. Main pancreatic duct

2. Accessory pancreatic duct

The main duct of the pancreas begins in the tail and runs the
length of the gland, receiving numerous tributaries on the
way. It open into the second part of the duodenum at about
its middle with the bile duct on the major duodenal papilla.
Some time the main duct drains separately into the duodenum.

2. Accessory duct of the pancreas when present, drains the
upper part of the head and than opens into the duodenum a
short distance above the main duct on the minor duodenal
papilla. The accessory duct frequently communicates with

the main duct.

(9) Arerial supply-
e Pancreatic branches of the splenic aric .

® Superior pancreatico duodenal artery.

® Inferior pancreaticoduodenal artery.
(10) Venous drainage-—

e Splenic vein

® Superior pancreaticoduodenal vein.

® Inferior pancreaticoduodenal vein.
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(11) Lymphatic drainage—
e Pancreaticosplenic lymph nodes.
e Coeliac lymph nodes
e Superior mesenteric lymph nodes.
(12) Nerve supply—
e Sympathetic nerve— Splanchnic plexus.
e Parasympathetic nerve— Vagus.
(13) Applied aspect—

1. Deficiency of insulin causes the disease diabetes mellitis.

19

.Deficiency of pancreatic enzymes causes digestive
disturbance.

Y]

.Carcinoma is common in the head of the pancreas.

N

. Pain from the pancreas is commonly referred to the back.

h

. Pancreatitis— Inflammation of the pancreas.

O\

. Pancreatic tumours— Biliary obstruction and jaundice.

(17) Spleen (i)
(1) Shape—Wedge shaped.

Sometimes tetrahedral in shaped.
(2) Situation—

e It is mainly lying in the left hypochondrium and partly
in the epigastrium.

e B/w stomach and diaphragm and lateral to the liver.
e Largest single mass of lymphatic tissue in the body.
e It covered the 9 to 11™ nbs.

(3) Colour— The spleen is dark purple in colour and soft,
highly vascular.
(4) Weight— e 7 ounces averge weight
e 180-300 gm.— (Averge weight— 150 gm.)
(5) Size— Length-— 12 cm.= 5 inch
Width- 7 cm. = 3 inch
Thickness— 3 cm. = 1 inch
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(A) Ends—

1. Anterior end- is expandcd and is more like a border. It is
dirccted downwards and lorwards, and reaches the mid-
axillary line.

2. Posterior end— is rounded. It is directed upwards,

backwards and rests on the upper pole of left kidney.
(B) Borders—

. Superior border— is present a notch near the anterior end.
Inferior border— is rounded.

B9

3. Intermediate border— is also rounded and is directed to the
richt.

(C)Surfaces—

1. Diaphragmatic surface— is convex and smooth.

2. Visceral surface— is convex and "

(D) Visceral impression— It bears the following impressions—

1. Gastric impression— For the fundus of the stomach. It lies
B/w the superior and intermediate borders.

e It is the largest and most concave impression on the spleen
2. Renal impression— e For the left kidnev.
[t lies B/w the inferior and intermediate borders.

3. Colic impression— For the splenic flexure of the colon.
Occupies a triangular area adjoining the anterior end of the
spleen. Its lower part is related to the phrenicocolic ligament.

4. Pancreatic impression— For the tail of the pancreas,

l.ies B/w the hilum and the colic IMpression.

n

. Hilum— Lies on the inferomedial part of the gastric impres-
ston, along the long axis of the spleen. It transmits the splenic
vessels and nerves, and provides attachments to the gastro-
splenic and lienorenal ligaments.

(7) Relations—

(A)Peritoneal relation-

The spleen 1s surrounded by peritoneum and is suspended
by following ligaments.
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e It is related to the 9" to 11% ribs.

e Normally the spleen is not palpabie
1-3-5-7-9-11]

Ro

(6) External features
(A) Two ends—
(B) Three borders—1. Superior border 2. Inferior borde,

3. Intermediate border

1. Anterior end 2. Posterior end

(C)Two surfaces— 1. Diaphragmatic surface
2. Visceral surface

(D) Visceral impressions—
1. Gastric impression4. Pancreatic impression

2. Renal impression 5. Hilum

3. Colic impression

Posterior extremity ——

Short gastric vessels - Gastrosplenic ligament

Renal impression__ 3
Inferior border.__:::’_. e
Splenorenal (lienorenal) Iigamentﬁz,—::g
Splenic arery %
Left gastro-omental

(gastroepiploic) vessels™ -~
Splenic vein —g

Superior border

& Gastric impression

Colic impression -
Anterior extremity——
Fig. 1.43 Spleen-Visceral surface

Posterior extremity

Superior border —

!

Fig. 1.44 Spleen-Diaphragmatic surface
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(A) Ends—

1. Anterior end- is expanded and is more like a border. It is

directed downwards and forwards, and reaches the mid-
axillary line.

2. Posterior end— is rounded. It is directed upwards,
backwards and rests on the upper pole of left kidney.

(B) Borders—

1. Superior border— is present a notch near the anterior end.
2. Inferior border— is rounded.

3. Intermediate border— is also rounded and is directed to the
right.

(C)Surfaces—

1. Diaphragmatic surface— is convex and smooth.
2. Visceral surface— is convex and irregular
(D) Visceral impression— It bears the following impressions—

1. Gastric impression— For the fundus of the stomach. It lies
B/w the superior and intermediate borders.

e [t is the largest and most concave impression on the spleen.
2. Renal impression— e For the left kidney.

It lies B/w the inferior and intermediate borders.

3. Colic impression— For the splenic flexure of the colon.
Occupies a triangular area adjoining the anterior end of the
spleen. Its lower part is related to the phrenicocolic ligament.

4. Pancreatic impression— For the tail of the pancreas.

Lies B/w the hilum and the colic impression.
=

Hilum— Lies on the inferomedial part of the gastric impres-
ston, along the long axis of the spleen. It transmits the splenic

vessels and nerves. and provides attachments to the gastro-
splenic and lienorenal ligaments.

(7) Relations—

{AYPeritoneal relation—

The spleen 1s surrounded by peritoneum and is suspended
by following Ligaments.

h
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1. gastrosplenic ligament 2. Lienorenal ligament

]

3. Phrenicocolic ligament

(B) Visceral relation-
The diaphragmatic surface is related to the diaphragm, which
separates the spleen from the pleura, (costo diaphragmatic
recess) lung and 9,10,11" ribs of the left side.

The visceral surface is related to the fundus of the stomach,
the anterior surface of the left kidney, the splenic [lexure of

the colon and the tail of pancreas.
(8) Arterial supply— Splenic artery— Branch of coeliac trunk.

(9) Venous drainage— Splenic vein
(10) Lymphatic drainage—Splenic tissue proper has no lymphatics.

I

, A few lymphatics arises from the connective tissue of capsule
I : : .

| and trabeculae and drains— Pancreatico splenic lymph nodes.
|

|

(11) Nerve supply— Sympathetic fibres are derived from the
coeliac plexus.

I (12) Function— 1. Phago cytosis

il 3. Storage of RBC

Splenomegaly— Enlargment of spleen is

2. Haemopoiesis

(13) Applied aspect-—
I called splenomagaly.

(14) Ayurvedic aspect of spleen—
(%) ‘‘wrefer aha witet RfOTasit 117 (G ¥/4)
T4 & Fpa i wher &k § T & &
| (?) <heT g29 & a1 3R 37 w3 H Rga &
| (3) ieT ) YT FEd B
(¥) HgT &l Thag &y ol g T 74T T4 &)
(D) Urinary system (98 HET)
o HAE G & 37994 [FHfAET -
(1) Kidneys— Ej?ﬁlﬁ' (3) Urinary bladder— TARTT 41 afag
(2) Ureters— Talf=a1 (4) Urethra— 91

= S ——
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Renal pelvis

. gonadiﬂ (testicular or °Van.m)

y and vein
esenteric artery
nteric artery

Right kldney

Renal artery and vein
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Inferior vena cava
Abdommal aorta

Ureter

Right gonadal (testiclar (:r//
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and vein

Urinary bladder
Fundus of hl:ldd}
Interurcteric fold

Opening of urcter
Trigone of urinary bladdrer

Neck of bladder
Urethra

(1) Kidneys (Fa<hY)

(1) Introduction—

Fig. 1.45 Urinary system

e Renes— Renal e Nephros— Nephron, Nephritis

e The Kidney are a pair of excretory organs situated on the
posterior abdominal wall, one on each side of the vertebral
column. Behind the peritoncum.

e They remove waste products of metabolism and excess of wa-
ter and salt from the blood and maintain its Ph.

e The right Kidney lies slightly lower than the left kidney be-
cause of the large size of the right lobe of the liver.
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e The left kidney is a little nearer to the median plane than
right kidney.

e The left kidney is a little longer and narrower than the right

kidney.
1 (2) Shape- Bean shaped.
(3) Situation— e The kidneys occupy the following regions—

e Epigastrium— EPG

e Right hypochondric—-RH

e Left hypochondric— LH RH EPG LH
e Umbilical— UMB| RL | UMB | LL
e Right lumbar— RL

e Left lumbar-— Eals

* Vertebral level- T, -L,
(4) Colour- Raddish brown.
(5) Weight— 150 gm. in male.
135 gm. in female.

(6) Size— iength— 11 cm.
Width— 6 cm.
Thickness— 3 cm.

(7) External feature—

e It has two poles— 1. Upper pole
1. Medial border 2. Lateral border

1. Anterior surface 2. Posterior surface

2. Lower pole

® Two borders—
e Two surfaces—

Poles

1. Upper pole- It is broad and is in close contact with the
corresponding suprarenal glands. Closer to the median

plane.
2. Lower pole— It is narrow.
Borders

1. Medial border— It is concave. Its middle part shows g
depression called the hilum.
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Gastric area

Splenic arca
Sl}prarcnai area _
-~

'f".'go.. =

1 -
Colic area

. 1y ejunal area
Pancreatic area

Renal column
Minor calyx

Major calyx
= Renal pelvis
~ Papilla

Ureter

@ The following structure are seen in the hilum from anterior
to posterior— Renal vein— Renal Artery— Renal pelvis (ex-
panded upper end of ureter)

2. Lateral Border— 1t is convex.

Surfaces—

1. Anterior surface— is irregular.
2. Posterior surface— is f{lat.

(8) Renal structure—

Each kidney has a dark brown outer cortex and a light brown
inner medulla. The medulla 1s composed of about a dozen
renal pyramids, each having its base oriented toward the
cortex and 1ts apex, the renal papilla, projecting medially.
The cortex extends into the medulla B/w adjacent pyramids
as the renal columns., Extending from the bases of the renal

e T e S e e—
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Pyramids into the cortex are striations known as medullary
rays.

® The renal sinus, which is the space within the hilum, contains
the upper expanded end of the ureter, the renal pelvis. This
divides into two major calyces, each of which divides im_O
two or three minor calyces. Each minor calyces or calyX 15
indented by the apex of the renal pyramid, the renal papilla.

Ureter
Renal pelvis
Two major calyx
Two or three minor calyx
Re{-lal papilla
M'edullary pyramid

Renal Cortex
(9) Coverings— The kidneys have the following coverings.
1. Fibrous capsule— This surrounds the kidney and is
closely applied to its outer surface.
2. Perirenal fat— This covers the fibrous capsule.

3. Renal fascia— This is a condensation of connective tissue
that lies out side the perirenal fat and enclose the kidneys
and suprarenal glands.

4. Pararenal fat— This lies external to the renal fascia and
often in large quantity. It forms part of the retroperitoneal fat.

1S

The perirenal fat, renal fascia, pararenal fat support the kid-
neys and hold them in position on the posterior abdominal

wall.
(10) Relations-

Right kidney-
1. Anteriorly— The suprarenal gland, the liver, the second part
of the duodenum and the right colic flexure.

2. Posteriorly— The diaphragm, the costodiaphragmatic recess
of the pleura, the twelth rib. The psoas, quadratus lumborum,
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transversus abdominis muscles. The subcostal, iliohypogas-
tric and ilioinguinal nerves run downwards and laterally.

Left Kidney—

|. Anteriorly— The suprarenal gland, the spleen, the_ stomach,
the pancreas, the left colic flexure and coils of jejunum.

(9]

Posteriorly— The diaphragm, the costodiaphragmatic recess
of the pleura, the eleventh rib. The psoas, quadratus
lumborum, transversus abdominis muscles. The subcostal,
iliohypogastric and ilioinguinal nerves run downwards and
laterally.

(11) Blood supply— Renal arteries.
(12) Venous drainage— Renal veins.
(13) Lymphatic drainage— Lateral aortic nodes.
(14) Nerve supply— Renal plexus. (T ,-L))
(15) Applied aspect-
(A) Anomalies of formation—
1. Aplasia— Incomplete development of a tissue.
2. Hypoplasia— The kidney may be under development.
3. Hyperplasia— The kidney may be over development.
(B) Anomalies of shape—

1. Horse shoe shape kidney-The lower poles of kidneys may
be fused, horse shoe shape kidney.

2. Pancake kidney— The two kidney may form one mass lying
in the midline.

(C) Anomalies of position—

e The kidneys may lie in the sacral region or in the lower
lumbar regions because of the failour of normal ascent.

(D) Congenital potycystic Kidney—The kidney may be full of cysts.
(E) 1. Pyclocystitis— Inflammation of renal pelvis and bladder.

2. Pyelitis or pyelonephritis— Inflammation and infection
of the pelvis of the kidney.

3. Nephritis— Inflammation of kidney.
4. Pyelonephrosis— Any disease of renal pelvis.
¢ ToymiT-0
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Pvelogram or pyelography— Radiograph of renal pelvis
and bladder.
Renal colic— Severe pain in {lank.

v "

~] &

Renal calculi—"

(9]

Kidney tumours

W
'

Operations for removal of renal calculi—

e Pyelo lithotomy e Nephrectomy
e Nephro lithotomy e Lithotripsy

e Partial nephrectomy

10. Renal failure and renal transplantation.

11.Haemodialysis—is life saving process but has to be
repeated every few days.

16. Ayurvedic aspect of Kidneys—
“riE: YRR gt 1M (F.IW ¥/ 30)
& 3R 8T & 9 97 ¥ o1 99 S9d ol

(2) Ureters (I/Si{=aT)

(1) Introduction—

e The ureters are a pair of narrow, thick walled long muscular
tubes, which convey urine from the lower end of renal pelvis
to the urinary bladder.

(2) Situation—
e They lie deep to the peritonuem.
e Posterior abdominal wall in the upper part.
e Lateral pelvic wall in the lower part.
(3) Measurment— Each ureter is about 10 inches or 25 cm. long.

* 5 inches— Upper half lie in abdomen.

* 5 inches— Lower half lie in pelvis.

* Diameter— 3 mm. but it is slightly constricted at three places,
called normal constrictions.

Normal constrictions—

1. Pelvi ureteral junction.
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Brim of lesser (True) pelvic.

‘2l

Passage through the bladder wall.
(4) Course— '

The ureter begins within the renal sinus as a funnel-shaped
dilation, called the renal pelvis. The pelvis issues from the
hilus of the Kidney, descends along its medial margin or
partly behind it. Gradually it narrows till at the lower end of
the kidney. It becomes the ureter proper.

e The ureter passes downwards and slightly medially on the
psoas muscles and enters the pelvis by crossing infront of
the termination of the common iliac artery.

e In the lesser (True) peivis the ureter at first runs downwards

and slightly backwards and laterally. following the anterior |
margin of the greater sciatic notch.

e Opposite the ischial spine it turns forwards and medially to
reach the base of the urinary bladder. ’

e The ureter enters the bladder wall obliquely to open into it,
at the lateral angle of its trigone. |
(5) Relations— _ |
Right ureter—

1. Anteriorly— The duodenum, the terminal part of the ilium,
the root of the mesentery of the small intestine. the right
colic and ileocolic vessels, the right testicular or ovarian
vessels, and right genitofemoral nerve.

[R9]

Posteriorly— The right psoas muscle, the bifurcation of the
right common 1iliac artery.

Left ureter—

1. Anteriorly— The sigmoid colon and sigmoid mesocolon, the
left colic vessels, the left testicular or ovarian vessels and !
left genito- femoral nerve.

2. Posteriorly— The left psoas muscles and bifurcation of the
lelt common 1liac artery.

(6) Blood supply-—

e Upper part— Renal artery.

Scanned with CamScanner



Qoo . AT IIRR fag=

e Middle part—Testicular or ovarian artery.(Gonadals arteryy
e Lower part— Superior vesical artery.
(7) Venons drainage—
e Upper part— Renal vein.
e Middle part— Testicular or ovarian vein.
e Lower part— Superior vesical vein.
(8) Lymphatic drainage— e Lateral aortic nodes.

e Iliac nodes.

(9) Nerve supply—e Sympathetic— T, o-L;
e Parasympathetic— S,-S,-S,
(10) Applied aspect-
1. Renal colic. 4. Duplication— Bifid ureter.
2. Ureteric stone. 5. Pyelogram- X-ray K.UB.
3. Traumatic injury of ureter.

(3) Urinary bladder (91T AT 1)
(1) Introduction—The urinary bladder is a hollow distensible
muscular reservior of urine.
(2) Situation— Situation is variable.
e But mainly it is situated in the pelvic cavity posterior to
the pubic symphysis.

e In male— It is directly anterior to the rectum.
e In female— It is anterior to the vagina and inferior to the
uterus.

(3) Size, shape and position—
The urinary bladder varies in its size, shape and position
according to the amount of urine.

* Capacity—e 220-320 ml.

e Desire for passing urine is felt= 300 ml.
* Maximum capacity— 500 ml. in painful condition.
* Shape- e Empty bladder— Tetrahedral shape.

e Full bladder— Pear shape.
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Median umbilical ligament =™ — =y

Superior surface

Inferolateral surface

Urethra —

Fig. 1.48 Urinary bladder

Mediﬂ] \lmbi]iCﬂl f0[9 h{icdian Umbilical ligament and fO]d

Oblit ted bili .
RUSSEET ST e sl _Superior surface &

Superior vesical a.~_ ~“~Base of urinary bladder

Ureter .
S,

Ductus deferens — -

-

Seminal vesicle

Ejaculatory duct -—--——
Prostate —-——

Fig. 1.49 Urinary bladder

Interureteric crest
Ureteric fold

»
"\,"‘!.— [ Y TR L csare ) 4
[
%.' ‘ljhlrn‘\""_‘_“ﬂ -

A

-

H]“-Tngone
Y _Internal urethral orifice

1.50 Urinary bladder
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[11.Serosa— Over the superior surface of the urinary bladder is

a

layer of visceral peritoneum called the serosa.

(6) Relations—

1%
ﬂ)

Apex— Umbilicus by the median umbilical hgament.

Base— e In female— Uterine cervix and vagina.

e In male— Upper part— Rectovesical pouch and
coils of intestine.

Lower part— Seminal vesicles and ductus deferens.

Neck— @ In male— Base of prostate.

S

e In female— Upper part of urethra.
urfaces— I. Superior surface
In male— Covered by penitoneum and contact with
sigmoid colon. Coil of termminal 1hium.

In female—Covered by peritoneum except for
uterine cervix, isthmus of uterus.

11. Inferolateral surfaces—

e In female—Pubis, pubovesical higament, levator

In male— Pubis, puboprostatic ligamen:, levator ani,
obturator intermus.

ani,
obturator 1nternus.

(7) Blood supply— Superior and inferior vesical artery
(8) Venous drainage— Vesical venous plexus.

(9) Lymphatic drainage- lltac nodes

(10) Nerve supply- ° Sympathetic—~ T oy

-

o Parasympathetic- S -S -S§

(11) Applied aspect-

1

A distended bladder may be reptured by injuries of the lower
abdomuinal wall

C

1

hronite obstruction to the onutfiow of urine canscs

wpertrophy of bladder. (ealargment prostate)

Urninary retention- Obstruction of urethra

Aoeute urcthritis or prostatis also rvsp(msahk
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* Position— e Empty— Pelvic cavity.

® Full- Extend abdominal cavity.
Hypogastrium to umbilicus.

= It is an abdominal organ rather than a pelvic one.

(4) External feature—
(A)Empty urinary bladder is tetrahedral shape.
1.Apex— Directed forwards.

2.Base or fundus— Directed backwards.
3.Neck— Lowest and most fixed part of urinary bladder.

e S —

4. Surfaces— It has three surfaces.
| Superior surface I1. Right inferolateral suriace
11I. Left inferolateral surface i
5. Borders— It has four borders.
| Right lateral border 1I. Left lateral border
I1I. Anterior border IV. Posterior border
(B) Full bladder is pear shaped.
1.Apex— Directed upwards, towards the umbilicus.
2.Neck— Directed downwards.
3. Surfaces— It has two surfaces
I. Anterior surface II. Posterior surface

(5) Wall of the urinary bladder-
1. Three coat make up the wall of urinary bladder.

I. Mucosa II. Muscularis III. Serosa

1 I. Mucosa— The deepest coat is mucosa.

i

| .

£ e Rugae- Folds in the mucosa are also prescut.

e Trigone— In the floor of the urinary biadder 1s a small
triangular arca called the trigone, or on the posterior wall

; of the urinary bladder.

! e The ureters open at the upper lateral corners of the trigone.

While the urethra opens at the lower angle.
II. Muscularis— The muscular coat of the bladder i1s composed

of smooth muscles, and 1s arranged as three layers of

interlacing bundles known as the detrusor muscle.

Scanned with CamScanner



TS TE AT TRK 03

I1I.Serosa— Over the superior surface of the urinary bladder is
a layer of visceral peritoneum called the serosa.

(6) Relations—
1. Apex— Umbilicus by the median umbilical ligament.
2. Base— e In female— Uterine cervix and vagina.

e In male— Upper part— Rectovesical pouch and
coils of intestine.

Lower part— Seminal vesicles and ductus deferens.
3. Neck— e In male— Base of prostate.
e In female— Upper part of urethra.
4. Surfaces— I. Superior surface

In male— Covered by peritoneum and contact with
sigmoid colon. Coil of terminal ilium.

In female—Covered by peritoneum except for
uterine cervix, isthmus of uterus.

I1. Inferolateral surfaces—

e In male— Pubis, puboprostatic ligament, levator ani,
obturator internus.

e In female—Pubis, pubovesical ligament, levator ani,
obturator internus.

(7) Blood supply— Superior and inferior vesical artery.
(8) Venous drainage— Vesical venous plexus.
(9) Lymphatic drainage— Iliac nodes.
(10) Nerve supply— e Sympathetic— T, -L,

o Parasympathetic— S-S -S,
(11) Applied aspect—

1. A distended bladder may be reptured by injuries of the lower
abdominal wall.

19

Chronic obstruction to the outflow of urine causes
hypertrophy of bladder. (enlargment prostate)

3. Urinary retention— Obstruction of urethra.

Acute urcthritis or prostatitis also responsible.

Scanned with CamScanner




&S TE 39T IR 04

[. Prostatic urethra- [t i1s about 2 cm. long and passes through
the prostate from the base to the apex. It is the widest and
most dilatable portion of the urethra.

Ii. Membranous urethra— It i1s about | cm. long and lies within
the urogenital diaphragm. surrounded by the sphincter
urethrac muscle. It is the least dilatable portion of the urethra.

III.Penile urethra— It is about 16 cm. long and 1s enclosed in
the bulb and the corpus spongiosum of the penis. The
external meatus is the narrowest part of the entire urethra.
The part of the urethra that lies within the glans penis is
dilated to form the fossa terminalis. The bulbourethral glands
open into the penile urethra below the urogenital diaphragm.

(B) Female urethra (&1 gIaT)

e The female urethra is about 1.5 inch long. It extends from the
neck of the bladder to the external meatus, where it opens
into the vestibule about ! inch below the clitoris. It traverses
the sphincter urethrae and lies immediately infront of the

vagina. At the side of the external urethral meatus are the

small openings of the ducts of the paraurethral glands. The
urethra can be dilated relatively casily.

(E) Male reproductive or male genital organs

(T=Y ST &7 To9aTe s gUi9)
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] 4. Cystoscopy— The interior of the bladder can be examined
' in the living by cystoscopy.

urvedic aspect of urinary bladder— \
(12):.”:1313121%1353%?1133%, gy § I7Y: 3R TH @ dral 3R
Y T TS i § &4 377 2
. I =foT T H fRerd g
3. 98 99: 9O °H &)
¥. SRd-98 WomEa g

(4) Urethra (=ETH)
(A)Male urethra (&Y AT

e The male urethra is about 8 inch. (20 cm.) long and extends

from the neck of the bladder to the external meatus on the
e glans penis.
' |

i e It is divided into three parts—I. Prostatic urethra.

[/ II. Membranous urethra.

i 1 III. Penile (spongy) urethra.
|

1t

' - - undus of bladder

‘. VoI, /e e e e Opening of ureter

il V,m-,,f;ﬂ- =—— Interureteric fold

“l" o ‘;""r'v'- Trigone of bladder

e E=—Urethral cresi ) . 4
‘ . h N e FPenlngs of prlo.-;tnnc ducts in urethral sinus
i Prostatic urethra b | e rostalic vincle

) A Openings of ejaculatory ducts
e Y

Membranous urethra ~ /s Sphincter urethrae muscle
I —— M

N . — Bulbourethra) gland and duct
\F—,\ I #Crus of penis
Bulbous—f * S#8 _\unlb of penis_
aretk: 1 S\ Septum of penis
e Sl E pening ol l?u!%ourclhml duct
B =
Spongy ¢ = Deep artery of penis
(cavernous) i ,ha-- Urethral lacunae
urethra v AR .
i gRE 3
\ ¢ INT s
Pendulous ‘ 'ﬂ-Scromm
| (penile) B i—Corpus cav >
| urethra EEE - El’l'fu. e
| 3 o Corpus Spongiosum
g Fi g.
| ‘. ,'E’Ei Navicular fossa of urethra
| 158 S, Corona of glans penis
S 39 Glans pPenis
£~ Prepuce
| L_External urethrg] Opening
| Fig. 1.51 Male urs ' bl
| Urinary bladder and crethra
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I. Prostatic urethra— It is about 3 cm. long and passes through
the prostate from the base to the apex. It is the widest and
most dilatable portion of the urethra.

II. Membranous urethra— It is about 1 cm. long and lies within
the urogenital diaphragm, surrounded by the sphincter
urethrae muscle. It is the least dilatable portion of the urethra.

IIT.Penile urethra— It is about 16 cm. long and is enclosed in
the bulb and the corpus spongiosum of the penis. The
external meatus is the narrowest part of the entire urethra.
The part of the urethra that lies within the glans penis 1s
dilated to form the fossa terminalis. The bulbourethral glands
open into the penile urethra below the urogenital diaphragm.

(B) Female urethra (=t Wﬂf)

e The female urethra is about 1.5 inch long. It extends from the
neck of the bladder to the external meatus, where it opens
into the vestibule about 1 inch below the clitoris. It traverses
the sphincter urethrae and lies immediately infront of the
vagina. At the side of the external urethral meatus are the
small openings of the ducts of the paraurethral glands. The
urethra can be dilated relatively easily.

(E) Male reproductive or male genital organs

(T STHE &l TS 90i9)

Peritoneum
Prostate glan
Membranous
urcthra

-t Sacrum

g Ureter

Urinary bladder
Openings of ureter

Ampulla of ductus deferens
Rectovesical pouch
Rectum

Seminal vesicle
Ejaculatory duct

. ~ —~TLevator animuscle

- Anococcygeal ligament
Internal anal sphincter

Ductus deferens
Sphincter urethrave
muscle

Pubic symphysis
Suspensory ligar
ol penis

Perineal membrane (inferior_ /A

fascia of urogenital N ) >’ Bulbourethral gland and duct
diaphragm) 4§1 : =
Corpus c;n-crnosmp,//-—‘.‘_.l . \External anal sphincter
o = - 5 “~
Corpus 5pnngm.~u:V*l$ Superficial transverse perineal muscle

Corona of glansp@nis »
clans : >
Glans pcni_s-/f’ e
Navicular fossa of drethra
External urethral opening
Epldld}-nlis Fil.‘,. 1.52 Male pel‘-ic structure- Sagittal section
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The male reproductive orpans are lollowingy

genital organg (41§ SEEIE)

) |-:,¢|m‘||l||

(I it o |
Penis- 2% A0 g A fareer ar ferg

L
2. Scrotum qquy

l: (1n [nternal penital organg (31 NEEI),

[ Testis qU0l 1l

Epididymis Siligegeul

=

4 Ductus deferens or vas delerens— Y[k Atfvs)

et

4. Seminal vesicle— 2[RIV
: 5. Ejaculatory duct- Y[th g efeq, Afesi
6. Male urethra— &1 1y U ‘14’5["{'-!.

i 7. Spermatic cord- GHuT 15
| #. Prostate pland qien iy Al e
9. Bulbo urethral glands or cowper's plands— (91750 yfovyy]
a1 gt vl
(1) External genital organs (A8 5==17)
(1) Penis (forw)
L. "The penis is the male organ of copulation. (sexual intercourse)
2. Two parts- |. Root- Attached portion.
2. Body- Free portion,
L. Root- Three masses of crectile tissue,
e I'wo crura— Iuchiocavernosuy,
e One bulb- Bulbospongiosus,
[ 2. Body- Three masses of erectile tissue,
é o Fight and lelt corpora cavernosa,
| gt ® Mecian corpus spongiosum.,
I'wy, surfaces— 1, Ventral surface,
5 - 2. Dorsal surface.

Glane
NS penis~ Terminal part is called glans penis.
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‘

T Bl of penis covered by bulbospongionus
Fig. 1.53 Penis-Anterior View
(3) Ligaments— e undiform higament,
e Suspensory ligament,
(4) Blood supply— 1. Branches of internal pudendal artery—
e Deep artery of penis.
e Dorsal artery of penis.
e Artery of the bulb of the penis.
IT. Branch of femoral artery—
e Superficial external pudendal artery.
(5) Venous drainage— Superficial external pudendal vein.
(6) Nerve supply—e  Dorsal nerve of penis.
e Pudendal nerve.
e lhoinguinal nerve.
e Parasympathetic— 5,-S -S,
(7) LLymphatic drainage~ Inguinal lymph nodc:T‘Dccp
—Superficial
(%) e [rection of the penis 1s a purely vascular phenomenon.
e Erection is controlled by parasympathetic- §,-S,-S
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(2) Scrotum (JWOT)

(1) The scrotum is a cutaneous bag containing the right and left
testis, the epididymis and the lower part of spermatic cord.

(2) The subcutaneous muscle of scrotum called dartos muscle.
Dartos muscle helps in regulation of the temperature
within the scrotum.

3 \ —Internal spermatic fascia

—

~ - .
~Cremasteric fascia

~
“External spermatic fascia

™ Dartos muscle
Fig. 1.54 Scrotum
(3) Layers of scrotum-—

1. Skin
2. Dartos muscle— Superficial fascia. 5. Internal spermatic fascia.

4. Cremasteric fascia.

3. External spermatic fascia

(4) Blood supply— e Superficial external pudendal artery.
e Deep external pudendal artery.

e Internal pudendal artery.

(5) Nerve supply— e Ilioinguinal nerve.
e Genito femoral nerve.

e Pudendal nerve.
(6) Applied aspect—
Common cause of scrotal swelling are complete inguinal
hernia and hydrocele.

(IT) Internal genital organs (37=1: ST==II)
(1) Testis (FuUT Tf-=T)

(1) Introduction-

e The testis is male gonad.
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It is homologus with the ovary of the female.
It is suspended in the scrotum by the spermatic cord.
The lcoft testis is slightly lower than the right testis.
Oval in shape.
Measurment—e Length— 1.5 inch

e width— 1 inch

e Thickness— 3/4 inch

e Weight— 10-15 gm.

(2) External features— It has following features—

* Two poles or ends—1.Upper pole— Convex and smooth.
2. Lower pole— Convex and smooth.

* Two borders— 1. Anterior border— Convex and smooth.
2. Posterior border— It is straight.
* Two surfaces— 1. Medial surface— Convex and smooth.

2. Lateral surface— Convex and smooth.

Ductus deferens~_ _ fiqrad;dyrms

™ _-———Body,

\ -
Testis
N Tail of epididymis

\lnl'crior aberrant ductules

Fig. 1.55 Testis, epididymis and vasa deferens

(3) Covering of the testis— It is covered by three coat out side
to inside.

Tunica vaginalis II. Tunica albuginea
I[II. Tunica vasculosa
(4) Blood supply— Testicular artery.

(5) Venous drainage— e Testicular vein.
e Pampiniform plexus.
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(6) Lymphatic drainage—e Prearotic nodes.
e Paraarotic nodes.

(7) Nerve supply— Sympathetic nerve— T10
(8) Applied aspect

Monorchism— Testis may be absent on one side.

o
{ e Anorchism— Testis may be absent on both side.
Hvdrocele— Dropsy of the scrotum.

e
(2) Epididymis (3Tf&rgyor)

The epididymis is a mass made up highly coiled tubes that

! o
act as reservoirs of spermatozoa.

It has three parts—
1. Head- Its upper end is called the head. The head is

enlarged and is connected to the upper pole of the testis.

The head is made up of highly coiled efferent ductules.

Body- The middle part is called the body.

2.
The body is made up the single duct.
3. Tail- The lower part is called the tail.

The tail is made up the single duct.
* The duct of the epididymis which is highly coiled on itself.
At the lower end of the tail this duct becomes continuous

with the ductus deferens.
* Blood supply— Testicular artery.
(3) Ductus deferens or vas deferens (yrshartie-)
(1) Introduction— Thick walled, muscular tube, which transmits

spermatozoa from the epididymis to the ejaculatory duct. It
feels cord like and has a narrow lumen except at the terminal

e —— B
—————

i dilated part called the ampulla.

(2) Location-
I. The vas deferens lies within the scrotum along the posterior

' border of the testis.
II. In the inguinal canal as part of the spermatic cord.

ITI. In the greater pelvis.
IV.In the lesser pelvis.

|\ B
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. — — — — Spermaltic cord

- = —— - Ductus deferens

— — = Epididymix

— — Testis

— — —Tail of epididymis

Fig. 1.56 Ductus deferens, testis and spermatic cord
(3) Course and relations—

e It begins as a continuation ol the tail of epididymis.
e Along the posterior border of testis, medial to epididymis.
L

In the spermatic cord— The ductus deferens lies 1n the
posterior part of the spermatic cord. It runs upwards to the
superficial inguinal ring. And than traverse the inguinal canal.

It can be felt in the living as a cord like structure within the
spermatic cord.

e In greater pelvis— At the deep inguinal ring it leaves the
spermatic cord and hooks round the lateral side of inferior
epigastric artery.

e In lesser pelvis— The ductus deferens runs downwards and

backwards on the lateral pelvic wall, deep to the peritoneum.
e At the base of the prostate, the ductus deferens is joined by
the duct of the seminal vesicle to form the ejaculatory duct.

e The part of the ducts lying behind the base of the bladder. is
dilated and tortuous and is Known as the ampulia.

(4) Blood supply— Superior vesical artery.

(5) Venous drainage- Vesical venous plexus,

(6) Applied aspect— Vasectomy- Cutting vas deferens— Family

planning common operation,

Scanned with CamScanner




2R T 9N fasn=

(4) Seminal vesicles (YERTYTA)

(1) Introduction—
These are two lobulated sacs, situated B/w the urinary

e
bladder and rectum. Each vesicle is about two inches long
and is dirccted upwards and laterally.

e The lower narrow end forms the duct of the seminal vesicle
which joins the ductus deferens to form the ejaculatory duct.

L e The seminal vesicles do not form a reservoir [or spermatozoa.
e Their secretion forms a large part of the seminal fluid.

(2) Blood supply— Inferior vesical artery.
(5) Ejaculatory ducts (I o= drfest)

e The two ejaculatory ducts are each less than onc inch long
and are formed by the union of the vas delerens and the
duct of the seminal vesicles.

e The ejaculatory duct pierce the posterior surface of the
prostate and open into the prostatic part ol the urethra, close

to the margins of the prostatic utricle, their function is to
drain the seminal fluid into the prostatic urecthra.

i
Jn (6) Male urethra (&9 7= TTet)

The urecthra is the shared terminal duct of the reproductive

. L

b and urinary system. It serve as a passageway for both semen
|

i and urine. The urethra passes through the prostate gland,
l’ the urogenital diaphragm and the penis.

I e It measures about 20 cm. in length.

It subdivided into three parts—
1. Prostatic urethra— about 3 cm.
2. Membranous urethra— about | cm.

3. Penile (spongy) urethra— about 16 cm.
| * The penile urethra ends at the external urethral orifice.

(7) Spermatic cord (GUuT {59))

(1) Introduction—
The spermatic cord is a collection of structures that pass

through inguinal canal to the testis.

e ————
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— ~
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Internal spermatic fascia "%

Cremasteric muscle

Cremastenic fascja | %

External spermatic lascia 58

Dartos lascia | 8

<in Gubernaculum of testis

Fipg. 1.57 Urinary bladder, testis and prostate
e It is covered with three concentric layers of fascia derived
from the layers of the anterior abdominal wall. It begins at
the deep inguinal ring lateral to the inferior epigastric artery
and ends at the testis.

(2) Structure of spermatic cord-
e Vas deflerens, testicular artery, testicular vein (Pampiniform
plexus), testicular lymph vessels, autonomic nerve, processus

vaginalis (remains of cremastric artery), artery of vas defer-
ence, genitofemoral nerve, cremastric artery.

(3) Covering of spermatic cord—

1. cxternal spermatic [fascia— Derived from external oblique
aponeurosis and attach superficial inguinal ring.

2. Cremasteric fascia— Derived from internal oblique muscle.
] ToRTAR-1U
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3. Internal spermatic fascia— Derived from fascia
transversalis and attach deep inguinal ring.

(8) Prostate gland (Ut&y If=r A1 3rSten) :
(1) Introduction— The prostate is an accessory gland of the male

reproductive system.
{2) Shape— Chest nut shaped.

f
i (3) Measurment— e Length— 3 cm.
e Width— 4 cm. (Transversely)

| - " e Thickness— 2 cm.
- e Weight— 8 gm.

(4) Location—
The prostate is a fibromuscular glandular organ that

(=]
surrounds the prostatic urethra.

e Lies B/w the neck of the urinary bladder above and
urogenital diaphragm below.

e The prostate lies in the lesser pelvis, below the neck of urinary
bladder, behind the lower part of pubis symphysis and the upper
part of the pubic arch and infront of the ampulla of the rectum.

e The prostate is surrounded by a fibrous capsules.

(5) External featurs— The prostate has—
I. Apex Ii. Base
Anterior surface

.‘ Posterior surface
Right inferolateral surface

Left inferolateral surface

| . III. surfaces

I. Apex— is directed downwards and rest on the upper surface
' of the urogenital diaphragm.

II. Base— is directed upwards and 1s continuous with the neck
of the bladder.

i III.Surfaces—
1. Anterior surface— Narrow and convex rom side to side.

2. Posterior surface- It 1s triangular 1in shape. Near its
upper border, it 1s pierced on cach side by the ejaculatory

S —

duct.
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Inferolateral surfaces— Related to the anterior fibres of
levator ani muscles.

(6) Relations—
1.

.

Superiorly— The base of the prostate is continuous with neck

of urinary bladder. The urethra enter the center
of the base of the prostate.

2. Inferiorly— The apex of the prostate lies on the upper

surface of the urogenital diaphragm.
3. Anteriorly-— Related to the symphysis pubis.
4. Posteriorly—

Related to the anterior surface of rectum.
5.

Laterally— Related to the anterior fibres of levator ani mus-
cles.

(7) Lobes of the prostate— The prostate is incompletely divided
into five lobes.

1.

~

—

Anterior lobe— Lies front of the urethra.

Posterior lobe— 1t 1s situated behind the urethra and below
the ejaculatory duct.

3. Middle or median lobe— It is situated B/w the urethra and
ejaculatory duct.

4,5.Right and left lobe— Lies on the right and left side of the
urethra, and are separeted from one another by a shallow
vertical groove on the posterior surface of the prostate.
(8) Function of the prostate— The function of the prostate is
the production of a thin milky fluid contaning citric acid
and acid phosphatase. It is added to the seminal fluid at the
time of ¢jaculation. The prostate secretion is alkaline and
helps neutralize the acidity in the vagina.
(9) Blood supplv— e Inferior vesical artery.
e Middle rectal artery.
(10) Venous drainage— Prostatic venous

plexus.
(11) Lyvmphatic drainage— Internal ihiac nodes.
{12) Nerve supply— Inferior hypogastric plexus.

(13) Applied aspect—e Prostatitis—-In{lammation of the prostate.

e Sentle enlargement of the prostate.
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e Prostate cancer.
Prostatectomy— Excision of all or part of the prostate.

°
(9) Bulbo urethr:‘al glands or cowper's glands (ﬁrwqtg—r it 1
1 HuT Fl-erar) |

1. Paired tiny glands.
Lies lateral to membranous urethra in urogenital diaphragm.

| 2.
: 3. Their duct pass through diaphragm into bulb of penis and
empty their contents into proximal end of penile urethra.

o
The mucus secretion enters urethra during sexual stimulation

4.
and may serve as a lubricant.
(F) Female reproductive system or female genital

organs (&l ST ST TEATHS FUIT)

The female reproductive organs are followings—

Vagina— it
Female urethra— & T3 AT

2,
3. Para urethral glands— Ff-Hga Af~=r
4. Greater vestibular glands or — HeTTHT0T Af~=aT 47 arffar af-=ar

=G,

°
i

bartholin's glands
Suspensory ligament of ovary

s R

Ovary, Fallopian tube

§i 7 i) noad ks
i

Sacrum
Ureter

g

-

Ovarian ligament

Round ligament
Rectum

; Uterus
#2-Posterior fornix of vagina
#— Rectouterine pouch

Cervix
Levator ani muscle

Medial umbilical -
ligament

Urinary bladder.
Pubic symphysis

Urethra

Sphincter urethrae ,

muscle - VA
Anus

Clitoris —
Prepuce of clitoris
Urethral orifice
Labium minus oy
Labium majus '

Vaginal orifice

spucd M e Y
ot ettt e s
s : i

Touwa s

ale pelvic structure

T T,
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5. Valva (female external genitals)I [~Mons pubis— 997 I
(far T & =T ST=1) II ~Labia majora— g&q 9
III - Labia minora— &g 99a
IV ~Clitoris— 97 f¥f¥=am
V |-Vestibule— Iif9 =07
VILY-Vaginal orifice— 3if9 g~

6. Ovaries— g1 I+ 1 fE= af~

7. Fallopian tubes or uterine tubes— fe= aifg=i
8. Uterus— TTHIRH
(1) Vagina ()
— Means sheath.

— The vagina is a fibromuscular canal, forming the female
copulatory organs.

— The vagina serve as a passageway for the menstrual flow
and child birth.

— It also receives semen [rom the penis during sexual inter-
course.

— It is a tubular, fibromuscular organ lined with mucous mem-
brane and measures about 8-10 cm. in length.

— Situated B/w the urinary bladder and rectum.

— The vagina is directed superiorly and posteriorly, where it
attach to the uterus.

— The cervix of the uterus pierces its anterior wall.
(2) Female urethra (T AT

The female urethra is about 1.5 inches long. It extends
from the neck of urinary bladder to the external meatus. Where
it opens into the vestibule about one inch below the clitoris. It
traverses the sphincter urethra and lies immediately infront of
the vagina. At the sides of the external urethral meatus are the
small openings of the ducts of the paraurethral glands. The
urethra can be dilated relatively easily.
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(3) Paraurcthral glands (?ﬂﬁﬂlﬂ wi~rarn)

The paraurcthral glands, homologus to the prostate in the
male. Open into the vestibule by small ducts on cach side of
the urethral orifice.

(4) Greater vestibular glands or bartholin's glands (WgTaToT
2 g

o7 avefferT i)

Bartholin's glands are homologus to the cowper's glands in the

o
male.

e The greater vestibular glands are a pair ol small mucus secret-
ing glands that lic under cover of the posterior part of the bulb
of the vestibule and the labia majora.

e And cach drains its secretion into the vestibule by a small

duct. Which opens into the groove B/w the hymen and the
posterior part ol the labium minus. These plands scerete a
lubricating mucus during sexual ntercourse.
(5) Vulva (faal & @mgr ST==1T)
e Vulva is the term applied to the female external penitalia,
and include the— 1. Mons pubis— T 2?lc]
1. Labia majora— e Mm%
I11. Labia minora— ©¥ ‘%
IV. Clitoris— 77 [ifz=en
V. Vestibule— @il5 9#101
VI. Vaginal orilice— qif-r i
I. Mons pubis (¥ 91eT)— The mons pubis is the rounded, hair
bearing elevation of skin found anterior to the pubis,
Il. Labia majora (Faq TS -

e Itis homologus to the scrotum in male.

o The labia majora are prominent, hair, bearing folds of skin
extending posteriorly from the mons pubis to unite
posteriorly in the mid line.

ITI.Labia minora (¥ 9MS) - The labia minora arc two smallar,
hair less fold of solt skin that lie B/w the labia majora.
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——urethral orifice
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AN
A\

labium majus

l”\ \ T fourchette

Dy A S
e union ol labin majora
ig. 1.59 Vulva

Their posterior ends arc united to form a sharp fold, the
fourchette.

Anteriorly, they split to enclose the clitoris, forming an
anterior prepuce and a posterior frenulum.

1V. Clitoris (¥ T9fg==Rr1) - It is homologus to the penis in male.

e This is situated at the apex of the vestibule anteriorly.

The glans of the clitoris is partly hidden by the prepuce.

V. Vestibule (T 989ma)— The vestibule is a smooth triangular
arca bounded laterally by the labia minora, with the clitoris at
its apex and the fourchette at its base,

VI. Vaginal orifice (T 31— Vaginal orifice is protected in vir-
gins by a thin mucosal fold called the hymen, which is perfo-
rated at its center. At the first coitus, the hymen tears, usually

posteriorly or posterolaterally and after childbirth only a
few tags of the hymen remain.

(6) Ovaries (fgra afteo=at o st af~o=y)

(1) Introduction—

The ovaries are the female gonad.

The female gametes produced by the ovary called ova.

®

e They produce gametes.

®

e T'he process is called Oogenesis.
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(2) Shape—Oval shape.
or
Almond shape.

(3) Location—- It lies in the ovarian fossa on lateral pelvic wall.
Just below and behind lateral part of uterine tube.
* Boundaries of ovarian fossa—
Anterior— External iliac vessels.
Posterior— Ureter and internal iliac vessels.
(4) Position— Position of the ovary is variable.
* In nullipara women— The long axis in vertical.
#* In multipara women— The long axis become horizontal.
(5) Measurment— Length— 3 cm.
Width— 1.5 ¢l

Thickness—1 cm.
Suspensory ligament of ovary

Isthmus Fundus of uterus

Fallopian tube

Ovary
Vesicular appendix

Perimetriupr *

;'-;;ls;mipg ofh e Cavity of uterus

allopian tube » -~ L R

Sccn» 1d M}'omcmum/" Broad ligament
Ooch :c ary, Badometrion _ Inh:r‘n;ll os of cervix

Cnrpl"r',s luteun  (8landular mucosa) el

of menstruation Cervical c:m;( . Vagina

Extemal Ds

— L abium e

Fig. 1.60 Ovary-Fallopian tubes-uterus yaginag

(6) Colour-—

e Before puberty the ovary is smooth and vreyvish pink colour.

e After puberty the ovary become prograssively pink to grey.
(7) External features— Each ovary has-

e Two poles or extremities~ . Upper pole - Tubal

pJ RS £ I :
2. Lower pole-Uterine
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e Two borders— 1. Anterior border

e Two surfaces— 1. Lateral surface
{(8) Relations—

2. Posterior border
2. Medial surface

(A)Peritoneal relation— The ovary is almost entirely covered
with peritoneum except along the anterior border.

(B) Visceral relation—
Upper pole— Uterine tube and external iliac vein.
Lower pole— Pelvic floor.
Anterior border— Uterine tube.
Posterior border— Uterine tube, ureter.
LLateral surface— Ovarian fossa.
6. Medial surface— Uterine tube.
(9) Arterial supply— Ovarian artery.

(10) Venous drainage— Ovarian vein.

th » W 9 =

(11) Lymphatic drainage— e Lateral aortic nodes.

e Preaortic nodes.

(12) Nerve supply- e Ovarian plexus.

e Sympathetic nerve- T -T |
e Parasympathetic nerve— S-S, -8

(13) Applied aspect— Cysts of the ovary.

(7) Fallopian tubes or uterine tubes (fs=arfe=)

(1) Introduction—

4

e The uterine tubes are also called fallopian tubes or oviducts.

They are twisted ducts which convey ova from the ovary to the
uterus,

Fertilization usually takes place 1n the ampulla of the follopian
tube.

(2) Measurement- ltis a 10 em. long.
(3) Ssubdivision-!  Infundibulum-1 cm

Ampulla S cm

f 5

Isthmus- 3 ¢cm.

4 Utenine part (Intramural or interstitial)- lcm.
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Infundibulum-
e The lateral end of the uterine tube is shaped like a funnel

and is therefore, called the infundibulum.
e It bears a number of finger like processes called fimbriae.

e One of the fimbriae is longer than the others and is attached
to the tubal pole of the ovary. It is known as the ovarian
fimbriae.

e At the lateral end of the uterine tube opens into the
peritoneal cavity through its abdominal ostium. This
ostium is about 3 mm. in diameter.

Ampulla— The part of uterine tube medial to

infundibulum is called the ampulla. It form approximatelly

the lateral 2/3 of the tube. It arches over the upper pole of
the ovary. The ampulla is about 4 mm. in diameter.

Isthmus— It is narrowest part of the tube and lies lateral to

uterus. It form medial 1/3 part of the tube.

Uterine part— Uterine part of the tube is about lcm. long

and lies within the wall of the uterus. It opens at the superior

angle of the uterine cavity by a narrow uterine ostium. This
ostium is about 1 mm. in diameter.

the

(4) Relations—

1:

2.

Near lateral pelvic wall- Ampulla is related to anterior and
posterior borders, upper pole and medial surface ol ovary.

One of the fimbria is long and is attached to upper pole of
ovary. It is known as ovarian fimbria.

(5) Wall of the uterine tube—

(6)

I. Mucosa II. Muscularis ITI. Serosa

Arterial supply—
e Medial 2/3— Uterine artery.

e Lateral 1/3— Ovarian artery.

(7) Venous drainage— Uterine vein.
(8) Lymphatic drainage— e Lateral aortic nodes.

e Preaortic nodes.

(9) Nerve supply— e Sympathetic nerve- Tyi=Lo

e Parasympathetic nerve— S,-S,-S,
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(10) Applied aspect—
e Salpingitis— Inflammation of uterine tube.
e Sterility— e In ability to have a child.
e The condition of infertility.
e Tubectomy— e Remove segment of uterine tube.

e Common family planning operation.
(8) Uterus (ITTy™=)

(1) Shape— Piriform in shape.
(2) Synonym-— Womb and hystera.
(3) Size— Length— 7.5 cm.
Width— S cm.
Thickness— 2.5 cm.
(4) Weight— 30-40 gm.
(5) Location— The uterus is a hollow, pear shaped organ with

thick muscular walls. Pelvic cavity in the young nullipara
acult.

\* [Lesser pelvic cavity— B/w urinary bladder and rectum.

(6) Parts— It has two parts— 1. Upper part 2. Lower part
[1] Upper part—e Upper expanded part called the funds and

body.
e The upper part forms the upper 2/3 of the
organ.
e It has two surfaces—1. Anterior surface or vesical.
2. Posterior surface or intestinal.
e And two lateral borders.

(A) Funds— The tunds i1s the part of the uterus that lies above
the entrance of the uterine tubes.
It 1s convex like a dome.

(B) Body— The body 1s the part of the uterus that lies below the
entrance ot the uterine tubes.
It 1s narrow below. where it becomes continuous
with the cervix.
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« It has two surfaces—
1. Anterior or vesical surface— It is flat and related to the

urinary bladder.
2. Posterior or intestinal surface— It is convex and is
related to coils of the terminal ilium and to the sigmoid

colon.
* It has two lateral borders— Each lateral border is rounded

and convex. It provides attachment to the broad ligament
of the uterus which connects into the lateral pelvic wall.
The uterine tube opens into the uterus at the upper end of

this border.

[2] Lower part-—
The lower cylindrical part called the cervix, and forms the

lower 1/3 of the organ.
* Cervix— The cervix is the lower, cylindrical part of the
uterus. It is about 2.5 cm. long. The lower part of the cervix
project into the anterior wall of vagina and divided into the
supravaginal and vaginal part of the cervix.
* The cavity of the cervix— The cervical canal communicates
with the cavity of the body through the internal O and with

the vagina through the external O_ (opening)

| * Isthmus— The junction of these two part is marked by a
circular constriction.

(7) Walls of uterus—
I. Endometrium— Mucous membrane.

II. Myometrium— Muscular coat.
INl. Perimetrium— Serous coat.

(8) Ligaments— |. Peritoneal ligaments.
2. Fibromuscular ligaments.

(9) Position of the uterus—
® In most women, the long axis of the uterus is bent forward
on the long axis of the vagina.

-‘ This position is referred to as anteversion of the uterus.
1

Further more, the long axis of the body of the uterus 15 bent

=~
with the long axis of

forward at the level of the internal O
the cervix. This rosition is termed anteflexion of the uter
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(10) Age and reproductive changes—
In fetal life— Cervix i1s larger than body.
Puberty— Uterus enlarge.

During menstruation— Uterus enlarge.
During pregnancy— Uterus enlarge.

Ul-hb)l‘\)—

In old age— Uterus smaller.
(11) Arterlal supply— e Uterine artery— Chiefly
e Ovarian artery— Partly
(12) Venous drainage—
e Uterine vein. e Ovarian vein. e Vaginal vein.
(13) Lymphatic drainage—
e Aortic nodes. e Internal iliac nodes.
e Superficial inguinal nodes. e Sacral nodes.
e External iliac nodes.
(14) Nerve supply— e Sympathetic nerve— T L,
e Parasympathetic nerve— S_-S -§,
(15) Applied aspect—1. Hysterectomy— Surgical removal
of the uterus.
Prolapse of the uterus

(PR (O

Hystero-salpingo graphy
(16) Ayurvedic aspect of uterus—
(%) TuT Tfgd T J@& wala ¥9a: |

TR dOTEaT TRl fagEe: 11 (T wAR)
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gf~=rat (Glands)
(A) T7:&ag aftar (3= ara‘twﬁwm) [Endocrine Glands

(Ductless Glands)]

The glands that have no ducts, their secretions being observed

=
directly in to the blood.

(1) Pituitary gland or hypophysis cerebri or master gland= 9g§ I

(2) Pineal gland or pineal body- FEE RIS

cland— STHags I I7 STcg Al

(3) Thymus g
(4) Thyroid gland— &< o

(5) Parathyroid glands— 9Uag, #~=4r
(6) Adrenal glands or suprarenal glands— 3f¥gFs A=

(B) a9 #@f-=ar (afe: |rmat gf==rarn) [Ductle glands
(Exocrine Glands)]

The glands from which secretions reach a free surface of the
body by ducts.

(1) Salivary glands— @R #f~=ai

(2) Stomal glands— SiaX i3t

(3) Intestinal or solitary glands— 374 afergl

¥

(4) Liver— 9%d

(5) Spleen— rei Al

(6) Prostate— UIew F a1 3rSTel
Salivary glands— @K nfgar

R R R

s
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1. Parotid glands— 0T el

2. Submandibular glands 3:I'Eﬁ?§ Tt
Sublingual glands 3¥afs@l Af<a1

(C) SwIErEt af=@i— (Mixed Glands)

1. Pancreas— 3377 F

2. Gonadal glands— S==T Af~=ar

(A) Testis— TR F9= 7=, IEF I, 9901 9, Jvsaiv
(B) Ovary-— HIS 494 99, =1 99, = g

(A) Ty af~=at (s1=: |6t 9249 [Endocrine Glands
(Ductless Glands)]

* The glands that have no ducts, their secretions being observed
directly in to the blood.

gRw

(99]

(1) Pituitary gland or hypophysis cerebri or master gland= ff]?g T

(2) Pineal gland or pineal body— [Gi=as i

(3) Thymus gland— SHSas T T7 EIZEE L
(4) Thyroid gland— 39 T
(5) Parathyroid glands— 9SS =gl

(6) Adrenal glands or suprarenal glands— 31‘52@'6% Ty
(1) Pituitary Gland (¥igy af=1)

(1) Imtroduction— The hypophysis cerebni 1s a small endocrine
gland. It 1s often called the master of the endocrine orchestra
because 1t produces a number of hormons which control the

~ - g™

secretions of many other endocrine giands of the body.

(2) Situation—

It lies cranial cavity in the floor of middle cranial fossa.

e The hyvpophyseal fossa or pituitary fossa or selia turcica of
the sphenoid bone.

o It 1s situated in relation to the base of brain.

e The tossaas roofed by the diaphargma sellae.
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Median eminence

R3¢

Infundibular recess of third ventricle

Optic chinsman
\

——

Pars tuberalis

\1’.”\ intenor

Mamallary body

——————— Infundibulum

- — = == Pars postenor

—————— Pars mtermedia

‘e = = =Cleht

Fig. 2.1 Pitnitary gland-Sagittal section

e The stalk of the hypophysis cerebri pierces the
diaphragma sella and 1s attached above to the [(loor of

the Illrd ventrical of brain.

(3) Shape— Oval shape.
(4) Measurements—

e Anteroposteriorly— 8 mm.

e Transversely— 12 mm.
e Weight— 500 mg.

(5) Sub division- [t has two lobes.
1. Ant. lobe (Adenohypophysis)—

Pars ant. e Parsintermedia ©

Pars tuberahis

®
2. Post. lobe (Neurohypophysis)—

e Pars post. e Infundibular stem o

(6) Relations—

Median eminence

e Superiorly- Diaphragma sellae, optic chiasma.

e Inferiorly— Hypophysecal
e Anteriorly—- Hypophysea
e On cach side-

(Laterally)

tossa, sphenoidal arr sinuses

I fossa, sphenoidal are sinuses

Cavernosus sinus and its contents,

4—
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(7) Blood supply-
e Superior hypophyseal artery.
e Inferior hypophyseal artery.
(8) Applied aspect— Hypophyseal enlargement or
pituitary tumours.

(2) Pineal Gland (fafqaes af=)

(1) Introduction—

e The pineal body is a small glandular structure.

(2) Situation— It lies B/w the two superior colliculi. It is attached
by a stalk to the region of the post. wall of the third ventricle
of brain.

(3) Shape— Pear shape.

(4) Measurments— e Length— 8 mm., e Width—- 4 mm.

(5) Applied aspect—

e The pincal commonly calcifies in middie age and thus it
can be visualized on radiography.
Interventncwlar forzmen

Anterthalammas Thetane

Fornix ~
Corpus callosum

Lateral ventncle i £
Haxdcewls o » . % 4Py
t{'. et al arr e g pary o
i - i < latera: -2 f ch vl e
nlienor CoOmnmussure ————a e < T
e Punscal DSoudy
Lamina terminalis —— - . .
Ponze T RS TE
- Tegruceran of woddraie

Optic chiasma -~
I')'[!t'll'hV‘\l‘\ cerebn -
NMamiallary body
Posterior perforated substance

Fig. 1.2 Pineal gland . Sagitial section
(3) Thymus Gland (STemdaw witw a7 avew ofw)

(1) Introduction— The thymus 1s an important Ivmphood organ. Tt
1s well developed at birth, continues grow ap to puberty
and thercalter undergoes gradual atropby and replacement
of fat. The thymus 1s a (lattenad, Milobed structure

Te Teynfiv.

Scanned with CamScanner




e e

g30 =1 IR fagm

It has a pink, lobulated appearance and is the site for devel-
opment of "T" lymphocytes.

(2) Situation— It is situated in the ant. and post. mediastinum of
the thorax extending above into the lower part of neck.

(3) Weight— e At birth— 10-15 gm.
e At puberty— 30-40 gm. :
e After mid adult life- 10 gm.

- .u_-‘Al--_’_,Lowcr part of thyroid gland

T R Trachea

.\ __-Lobes of thymus
-, .

. Fig. 2.3 Thymus gland
(4) Relations—

Ant.— Sternum, costal cartilage, sternohyoid, sternothyroid
muscles.

Post.— Pericardium, arch of aorta and its branches.
(5) Blood supply— e Inferior thyroid artery.
e Internal thoracic arteries.
(6) Venous drainage—e Lt. brachiocephalic vein.
e Internal thoracic vein.
e Inferior thyroid vein.
(7) Nerve supply—e Phrenic nerve. e Cervical nerve.
(8) Function— Formation of lymphocytes.
(9) Applied aspect— Thymic tumours.

(4) Thyroid Gland (37ag af~)
Thyroid— Shield like structure.
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Shape— Butterfly shaped.
Situation-—
e Thyroid gland lies infront and sides of lower part of neck.

e Infront of the lower part of the larynx and the upper
part of trachea.

The rt. and lt. lateral lobe lies on each side of trachea.
The isthmus lies ant. to the trachea.

Thyroid gland lies against C,-C_-C_-T, vertebrae.

Vertebral leval— C_,,-Cb-C?-TI

e Each lobe extends from the middle of the thyroid
cartilage to the fourth or fifth tracheal ring.

e The 1sthmus extends from second to the third tracheal
ring.

Hyoid bone

Thyroid cartilage Sternocleidomastoid

Right lobe Left lobe

Isthmus of thyroid gland Arch of cricoid cartilage

Fig. 2.4 Thyroid gland

Measurment—

e Each lobes measures about— Length— 5 cm.
Width— 2.5 cm.
Thick— Lo CE;

e Isthmus measures about— Length— k.2 lcm.
Width— 1.2 cm.

Weight— 25 gm.

It is larger in females than in males and further increases in
size during menstruation and pregnancy.
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(5) Ext. features— e J.obes— 1 Rt. lobe 2 Lt. lobe
e [sthmus
L.obes— The lobes are conical in shape.
It has— 1. Apex— upwards
2. Base— Downwards
3. Surfaces— It has three surfaces—
(1) Lateral surface. (2) Medial surfacg.

(3) Posterolateral surface.
4. Borders— It has two borders—
(1) Ant. border. (2) Post. border.
Isthmus— It connects the lower parts of rt. and It. lobes.
It has— ® Two surfaces— 1. Ant. surface. 2. Post. surface.
e Two borders— 1. Sup. border. 2. Inf. border.
Occasionally the isthmus is absent.

e Some time, a third small pyramidal lobe extends upward
from two isthmus.

e Some time accessory thyroid glands are found.
(6) Blood supply— Superior and inferior thyroid artery.
(7) Venous drainage— Sup., middle and inf. thyroid veins.
(8) Lymphatic drainage— Deep cervical lymph node.
(9) Nerve supply— Cervical ganglia.
(10) Applied aspect—
e Goitre—Any enlargement of the thyroid gland.
e Thyroidectomy— Removal of the thyroid gland.
(5) Parathyroid Glands (931aZ af==rar)
(1) Shape— Oval shape
(2) Situation— It lies on the post. border of the thyrord gland,

within the thyrowd capsule.
{3) Numbers— These are two pairs.

Sup. and nf. pairs.
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Thyroid cartilage

Thyroid gland Superior parathyroids
Isthmus Inferior parathyruids

Trachea

Fig. 2.5 Parathyroid gland
e The sup. parathyroids are also referred to as parathyroid

IV because they develop from the endoderm of the IV™
pharyngeal pouch.

e The inf. parathyroids, similarly are also called paratnyroid
III“ because they develop from the III™ pharyngeal pouch.
(4) Measurments— Length-6 mm.
Width— 4 mm.
Thick— 2 mm.
(5) Weight— About 50 mg. each glands.
(6) Blood supply—- e Inf. thyroid artery.

e Sup. thyroid artery.

(7) Venous drainage— e Sup. thyvroid vein.

e Middle thyroid vein. e Inf. thyroid vein.

(8) Lymphatic drainage- Deep cervical Ivmph node.
(9) Nerve supply— Cervical gangha

L 3y -4
-

(10) Applied aspect— Tumours of the parathvro:d glands.

(6) Adrenal Glands (Suprarenal Glands) 3tfogss wiwrat

(1) Numbers— 1Two numbers—- Rt

{2) Shape- e Rt suprarenal
e Lt suprarenal gland- Semalunar in shape

(3) Situation-
-
wall ove

pcrnitoncum
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Suprarenal glands
rd LY
~

Right

~
Kidneys d

Left

Fig. 2.6 Adrenal gland

Cocline trunk
\

/
Inferior suprarenal artery

,~Inferior phrenic artery

——=Superior suprarena| artery

Renal artery
perior mesenteric arlery

Fig. 2.7 Adrenal gland

Each glands lies in the epigastrium. At the upper pole of

[ J
kidneys.

e Infront of the crus of the diaphragm.

L

and the 12th rib.

Opposite the vertebral end of the 11th intercostal space

(4) Parts— They are made up of two parts—
1. An outer part— Cortex— Mesodermal origin. Which
secretes a number of steroid hormones.

2. An inner part— Medulla— Neural crest origin.
Which is made up of chromaffin cells and secreted

adrenalin and noradrenalin.

(5) Measurement—Height— 5 cm.
Width— 3 cm.

Thick—= | ¢cm.
(6) Weight—- 5 gm.
(7) Rt. suprarenal gland-
e Pyramidal in shape. -
e It has— 1. Apex 2. Base

Smaller in size.

1__-4
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3. Surfaces— 1. Ant., 2. Post.
4. Borders— |. Ant., 2. Medial 3. Lateral

(8) Lt. suprarenal gland-
e Semilunar in shape.
e Larger in size.
e It has-—
e Two ends— 1. Upper— Narrow.
e Two borders—1. Medial- Convex.

e Two surfaces—1. Ant. surlace.

2. Lower— Rounded.
2. Lateral— Concave.

2. Post. surface.
(9) Blood supply— e Sup. suprarenal artery.

e Middle + 3
e Inf. b =
(10) Venous drainage— Each gland is drain by one vein.
e The rt. suprarenal vein drain in to the- 1.V.C.

@ The It. suprarenal vein drain in to the— Lt. renal vein.

(11) Lymphatic drainage—e Lateral aortic lymph nodes.

e Paraaortic e "
(12) Nerve supply— Sympathetic fibres from splanchnic nerves.
(13) Applied aspect— Adrenal tumours.

(B) Ductle Glands (Exocrine Glands) [Eﬁ?ﬂ-'[m (afe:
et Tf=era) |

* A gland from which secretions reach a free surface of the

body by ducts.
(1) Sahivary glands— X nferaf
(2) Stomal glands— SIS et
(3) Intestinal or solitary glands— 37 Tfeeraf
(4) Laver— © e
(5) Spleen— &Rl

(6) Prostate gland-—- urew nfer @ ardten
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Salivary Glands (@R af=gaf)

1. Parotid glands (SFuiger af-=ar)
Submandibular glands (3798 Tf~94r)

o
3. Sublingual glands (37afSar af=g4n)
(1) Parotid Glands (Svuiger afral)

(1) Introduction— This is the largest salivary glands.
(2) Situation— It is situated B/w the ramus of mandible and the
sternocleidomastoid muscles, and below the external

acoustic meatus.
(3) Weight— About 15 gm.
(4) Parotid duct— It is thick walled and about 5 cm. long. It

emerge from the middle of the ant. border of parotid glands.
(5) Blood supply— e Ext. carotid artery and its branches—

e Post. auricular artery.

e Maxillary artery.

Superficial temporal artery.
Ext. jugular vein.

Retromandibular vein.

(6) Venous drainage— e
o

(7) Lymphatic drainage— e Parotid node.
e Upper deep cervical node.

(8) Nerve supply— e Facial nerve.
e Auricular temporal nerve.

(9) Applied aspect— Mumps— Viral infection.

e Parotid swelling are very painful.
Parotid abscess.

e Parotidectomy— Surgical removal ol parotid g¢lands.
Facial nerve is presvered by removing of gland in (wo parts.

(2) Submandibular Glands (3T€igq Af-=rar)

(1) Shape— 'J' shape or walnut size.
(2) Situation— It is situated in the ant. part of the digastric

triangle. diagastric triangle in submandibular regron.

Scanned with CamScanner



g IIT 3@

Submandibular region—B/w body of mandible and hyoid bone.
(3) Part— Post. border of the mylohyoid muscles which divides

in to two parts.

1. Superficial part— Large and superficial to mylohyoid.

2. Deep part— Small and deep to mylohyoid.

(4) Submandibular duct— It is thin walled and is about 5 cm.

long. It emerge at the ant. end of the deep part of the
submandi-bular glands.

(5) Blood supply— Facial artery.
(6) Venous drainage— e Facial vein e Lingual vein
(7) Lymphatic drainage— Submandibular node.

(8) Nerve supply— e Facial nerve.

e Sub mandibular ganglia.
e Lingual nerve.
(9) Applied aspect— Tumours.

(3) Sublingual Glands (Stafsgr af=ran)

(1) Introduction— This is the smallest of the salivary glands.
(2) Shape— Almond shape.

(3) Situation— It lies— Above the mylohyoid muscles.

Below the mucosa of the floor of mouth and lateral to
the genioglossus muscles.

(4) Weight— About 3—4 gm.

(5) Duct— About fifteen ducts emerge from this glands. Most
of them open directly into the floor of the mouth on the
highest point (summit) of the sublingual fold.

e A few of them join the submandibular duct.

(6) Blood supply— e lingual artery.

e Submental artery.
(7) Nerve supply- e Facial nerve.
e Submandibular ganglia.

(2) Stomal Glands (3T #i=rar)

e The glands of the stomach or gastric are divides into the
three types, depending upon the situation.
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(1) Fundic glands— These are situated in the body and funds of

stomach.
(2) Pyloric glands— These are present in the pyloric part of the

stomach.
(3) Cardiac glands— These are situated in the cardiac region of the

stomach.
(3) Intestinal Glands or Solitary Glands (3T Tf~2ran)

Solitary are simple tubular glands distributed over the entire

o
mucous membrane of the jejunum and ileum. They open by
small circular aperatures on the surface of mucous membrane
B/w the villi. They secrete digestive enzymes.

e These include the duodenal glands. (Brunner glands)

(4) Liver (I&d)

(1) Introduction—

The liver is the largest gland in the body and has a wide
variety of functions. Three ol its basic [unctions are
production and secretion of bile. which is passed into the
intestinal tract. Involvement in many metabolic activites
related to carbohydrate, fat and protein metabolism and
filtration of the blood, removing bacteria and other foreign
particles that have gained entrance to the blood from the

lumen of the intestine.

Caudate lob‘. Inferior vena cava
'
Falciform ligament, ] ' Supernior layer
' ! ,of coronary ligament

Left triangular !mam;.n:

-Caudate process

Fissure for higamentin v

Licamentum [eres”
Quadrate lobe ”

rd

Gal! bladder”

Inferior layer of coronary | gan ’
Right tnangular lipament

2.8 Liver- Posterior view

Fig.
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e The liver synthesizes heparin, an anticoagulant substance,
and has an important detoxicating function. It produces bile
pigments from the hemoglobin of worn-out red blood
corpuscles and secretes bile salts. These together are
conveyed to the duodenum by the biliary ducts.

e The liver is soft and occupies the upper part of the abdominal
cavity just beneath the diaphragm. The liver occupies the
whole of the right hypochondrium, the greater part of the
epigastrium and extends into the left hyvpochondrium
rcaching up to the left lateral line. The greater part of the
liver i1s situated under cover of the right costal margin and
the right hemidiaphragm separates it from the pleura, lungs
pericardium and heart. The liver extends to the left to reach
the left hemidiaphragm. The convex upper surface of the
liver is molded to the undersurface of the domes of the
diaphragm. The visceral surface 1s molded to adjacent viscera
and is therefore irregular in shape, it lies in contact with the
abdominal part of the oesophagus, the stomach, the
duodenum, the right colic flexure, the right kidney and
suprarenal gland and the gall-bladder .

(2) Subdivisions—

The liver i1s divided into a large right lobe and a small left
lobe by the attachment of the peritoneum of the falciform
ligament. The right lobe is further divided into a quadrate lobe
and a caudate lobe by the presence of the gall-bladder. the fissure
for the ligamentum teres, the inferior venacava (1.V.C.). and
the fissure for the ligamentum venosum. Experiments have
shown that, infact, the quadrate and caudate lobes are a
functional part of the left lobe of the liver. Thus the right and
left branches of the hapatic artery and portal vein and the right
and left hepatuce ducts are distributes 1o the right lobe and the
lelt lobe.

(3) Porta hepatis or hilum-

The porta hepatuis or hilum of the ltiver 1s found on the
postero-inicrior surtface and hies B/w the caudate and
quadrate lobes.

e ———————

e T A B o S
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‘Contains—
e The right and: left hepatic duct.
The right and left branches of the hepatic artery.

(=]
e The portal vein.

e Sympathetic and parasympathetic nerve fibres.

e Hepatic lymph nodes.

(4) Relations—

Anteriorly—Diaphragm, right and left costal margins, right and

,_ left pleura and lower margins of both lungs, xiphoid

1 process and anterior abdominal wall in the subcostal
angle.

Posteriorly—Diaphragm, right kidney, duodenum, gall bladder,
inferior venacava (I.V.C.). oesophagus, fundus of
stomach and the hepatic flexure of the colon.

(5) Ligaments of the liver—

‘ (I) Falciform ligament— The falciform ligament, which is a two
f layered fold of the peritoneum, ascends [rom the umbilicus
i to the liver. It has a sickle-shaped free margin that contains

| the ligamentum teres, the remains of the umbilical vein. The
J falciform ligament passes on to the anterior and them the
] superior surface of the liver and then splits into two layers.

| (II) Coronary ligament— The right layer forms the upper layer
- ' of the coronary ligament.
(ITI) Left triangular ligament— The left layer forms the upper
layer of the left triangular ligament.

| (IV) Right triangular ligament— The right extremity of the coro-
nary ligament is known as the right triangular ligament of
the liver.
(V) Bare area of the liver— Portion of liver on posterior aspect
ol diaph agmatic surface that has no peritoncum is known

as the ba.c area of liver.

(VI) Ligamentum teres of the liver— The ligamentum teres passes
into a fissurc on the visceral surface of the liver and joins
the left branch of the portal vein in the porta hepatis.
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(VII) Ligamentum venosum— The ligamentum venosum, a
fibrous band that is the remains of the ductus venosus, is
attached to the left branch of the portal vein and ascends in
a fissure on the visceral surface of the liver to be attached
above to the inferior venacava.

In the fetus, O, blood is brought to the liver in the umbilical
vein (Ligamentum teres). The greater proportion of the blood
bypasses the liver in the ductus venosus (ligamentum
venosum) and joins the inferior venacava. At birth, the
umbilical vein and ductus venosus close and become fibrous

cords.

(VIIT) Lesser omentum— The lesser omentum arises from the
edges ol the porta hepatis and the fissure for the ligamentum
venosum and passes down to the lesser curvature of the
stomach.

(6) Blood supply-

(I) Arteries— Hepatic artery— Right and left.

Provides oxygenated blood to the liver.

(11)Veins— Portal vein— The portal vein divided into right and
left terminal branches that enter the porta hepatis behind the
arteries.

The hepatic veins emerge from the posterior surface of the
liver and drain into the inferior venacava (1.V.C.)

(1I1) Blood circulation through the liver—

The blood vessels conveying blood to the liver are the
hepatic artery (30%) and portal vein (70%). The hepatic artery
brings O, blood to the liver and the portal vein brings venous
blood rich in the products of digestion, which have been
absorbed from the gastrointesunal tract. The arterial and venous
blood is conducted to the central vein of each liver lobule by
the liver sinusoids. The central veins drain into the right and
left hepatic veins, and these leave the posterior surface of the
liver and open directly into the inferior venacava (1.V.C.)

(7) Lymphatic drainage—e Cocliac lymph nodes.

e Posterior mediastinal lymph nodes.
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(8) Nerve supply-
e Sympathetic {ibres—From the coeliac plexus and hepatic

plexus.
e Parasympathetic fibres— Via vagus.

(9) Ducts of the liver—
Bile ducts of the liver— Bile is secreted by the liver cells at a

L}
constant rate of about 40 ml. per hour. When digestion is
not taking place, the bile is stored and concentrated in the
gall bladder; later, it is delivered to the duodenum. The bile
ducts of the liver consist of the right and left hepatic ducts,
the common hepatic duct, the bile duct, the gall bladder,

and the cystic duct.
The right hepatic duct drains the right lobe of the liver and

]
the left duct drains the left lobe, caudate lobe and quadrate

lobe.

(10) Applied aspect—
Hepatitis— Inflammation of the liver is called hepatitis. It

I
may be infective hepatitis or amoebic hepatitis.

2. Cirrhosis of the liver— The liver tissue undergoes fibrosis
and shrinks.

3. Liver biopsy— Through right 8th intercostal space.

(5) Spleen (wH1zT)

(1) Introduction—
The spleen is reddish and is the largest single mass of

lymphoid tissue in the body. It is oval shaped and has a notched
anterior border. It lies just beneath the left half of the diaphragm
close to the ninth, tenth and eleventh ribs. The long axis lies
along the shaft of the tenth rib, and its lower pole extends
forward only as far as the midaxillary line and cannot be

palpated on clinical examination.
The spleen is surrounded by peritoneum, which passes [rom

it at the hilum as the gastrosplenic ligament to the greater

curvature of the stomach. The peritoncum also passes to the

left kidney as the splenicorenal ligament.
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_— Gastric impression
Superior border

Pancreatic impression

10th rib

Fig. 2.9 Spleen

(2) Relations—
e Anteiorly— Stomach, tail of the pancreas and left colic
flexure. The left kidney lies along its medial border.

e Posteriorly— Diaphragm. left pleura, left lung and 9-10-11%
ribs.

(3) Blood supply— Splenic artery.

(4) Venous drainage— Splenic vein.

(5) Lymphatic drainage— Coeliac lymph nodes.
(6) Nerve supply— Coeliac plexus.

(7) Applied aspect—

e Splenomegaly— Enlargement of the spleen is called
splenomegaly.

e A normal spleen is not palpable.

(6) Prostate Gland (dr=w Ty = ITSTEN)

(1) Introduction—

The prostate is a fibromuscular glandular organ that surrounds
the prostatic urethra. It is about 3 ecm. long and lies B/w the neck of
the bladder above and the urogenital diaphragm below.

The prostate is surrounded by a fibrous capsule. Qutside the
capsule 1s a fibrous sheath, which is part of the visceral layer of
pelvic fascia. The somewhat conical prostate has a base, which
superiorly lies against the bladder neck, and an apex, which
lies inferiorly against the urogenital diaphragm. The ejaculatory
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ducts pierce the upper part of the Posterior surface of the
prostate to open into the prostatic urethra at the latera| Margins
of the prostatic utricle. ‘

(2) Lobes of the prostate—

mixture of smooth muscle and connective tissue, and thejr
ducts open into the prostatic urethra,

Prostatic venous plexus

Intrabulbar fossa Eulbourethral gland

Fig. 2.10 Prostate gland

Median lobe

Prostatic urethira —_—_i.

-

Ejaculatory duct

A

Prostatic utricle

Aaterior lobé ™ Posterior lobe

Urethral cres
Prostatic sinus

B

Opening of prostatic utricle

Lateral lobe “ Opening of cjaculatory duct

of prostatic doct

o Postenor lobe
Fig. 2.11 Lobes of the prostate gland
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e The prostate is incompletely divided into five lobes.

1. Anterior lobe—The anterior lobe lies infront of the arethra
and is devoid of glandular tissue.

2. Median or middle lobe— The middle or median lobe is the
wedge of gland situated B/w the urethra and the ejaculatory
ducts. Its upper surface is related to the trigone of the ;
bladder. It is rich in glands. :

3. Posterior lobe— The posterior lobe is situated behind the ure- i
thra and below the ejaculatory ducts and also contains glan-
dular tissue. i

4. Right lobe— The right lobe lies on right side of the urethra.

5. Left lobe— The left lobe lies on left side of the urethra.

(3) Relations—

1. Superiorly— The base of the prostate is continuous with the
neck of the bladder, the smooth muscle passing without :
interruption from one organ to the other. The urethra enters
the center of the base of the prostate.

v A —
-y J

2. Inferiorly— The apex of the prostate l‘es on the upper surfac
of the urogenital diaphragm. The urethra leaves the prostate s
just above the apex on the anternior su f..:ce-. s

3. Anteriorly— Symphysis pubis. i

4. Posteriorly— Anterioi surface of the rectal ampuila and is "_
separated from it by the recto e:icni septum i!

5. Laterally— The lateral surface of the pros ;|

tate are embraced

by the anterior fibers of the levator an: as they run posteniorly ;

from the pubis i

(4) Function of the prostate— 3
The function of the prostate is the production of a thin, mulky :

fluid containing citnc acid and acid phosphatase It is added w

the semina! flurd at the ume of cjaculatton. The smooth muscle

in the capsule and stroma contract. and the sccret:on from the

many glands 1s squeczed into the prostatic urethea 1 he prostatc
l o]

secretion 1s alkaline .1:'1-3 helps ncutralize the acidity i the vagina
(3) Age changes in the prostate-

l At birth the prostate 1s small in size and 1s made up mainly
of stroma 1n which a simple duct svstem i1s embedded.

1T Tewmfit-n

Scanned with CamScanner



During the first six weeks after birth the epithelium of the
ducts, and of the prostatic utricle undergoes hyperplasia and
squamous metaplasia, under the stimulation of maternal
oestrogens. There after, up to the age of nine years changes
are negligible. B/w nine and fourteen years, the duct system
becomes more elaborate by formation of side buds and the

gland slowly increases in size.
2. At puberty the male hormones bring about rapid changes in
the gland in about one year. It become double, its prepubertal

size due to rapid growth of the follicles.The stroma is

condensed and its relative proportion is reduced.
3. From twenty to thirty years there occurs marked proliferation
of the glandular elements with infolding of the glandular
epithelium into the lumen of the follicles, making them

irregular.
From thirty to fourty-five years the size of the prostz‘m;
remains constant, and involution starts. The epithelia

infoldings gradually disappear and amyloid bodies increase

! . After forty-five to fifty years the prostate is cithe
called the benign hypertrophy or reduced in size called the s€

[ | nile atrophy.
(6) Blood supply—e Inferior vesical artery.
e Middle rectal artery.

! in number.
r enlﬂ-fged

/ (7) Venous drainage— Prostatic venous plexus
des.

(8) Lymphatic drainage—e Internal iliac lymph no
e Sacral lymph rodes.

(9) Nerve supply- Inferior hypogastric plexus.

(10) Applied aspect—
1. Senile enlargement of prostate.
2. Prostatitis— Inflammation of the prostate.

3. The prostate 1s a common site of carcinoma.

(C) Mixed Glands (3%T&Tat aferar)
|. Pancreas— 3791919

2. Gonadal glands— S0 af=r=1
L
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(A) Testis— T 594 af, Y af, guur A, syosafy
(B) Ovary— HISI S99 I, e o, fe= af<

(1) Pancreas (377H191H)

(1) Introduction— f

The pancreas is both an exocrine and an endocrine gland. ;
The exocrine portion of the gland produces a secretion that “

contains enzymes capable of hydrolyzing proteins, fats and 1
carbohydrates.

The endocrine portion of the gland, the pancreatic islets
(islets of langerhans) produces the hormones insulin and
glucagon which play a key role in carbohydrate metabolism.

The pancreas is an elongated structure that lies in the 1
epigastrium and the left upper quadrant. It is soft and lobulated

and situated on the posterior abdominal wall behind the
peritoneum. It crosses the transpyloric plane.

(2) Subdivision— It has four parts. 4

1. Head 2. Neck

3. Body 4. Tail

Accessory pancreatic duct Tail of pancreas

Bile duct
Minor duodenal
papilla

{ain pancreatic duct

: Head of pancreas
Major d /d al papil)
ajor duodaend 1ila
J el Fig. 2.12 Pancreas
1. Head— The head of the pancreas is disc shaped and lies
within the concavity of the duodenum.
A part of the head extends to the left behind the superior
mesenteric vessels and is called the uncinate process.

I3

Neck— The uc~% is the constricted portion of the pancreas
and connects the hoead to the body. Tt lies infront of the
beginning of the portal vein and the origin of the superior
mesenteric artery from the aorta.
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3. Body— The body runs upwards and to the left across the
midline. It is somewhat triangular in cross section.

4. Tail- The tail passes forward in the splenicorenal ligament

and comes 1n contact with the hilum of the spleen.

(3) Relations—
transverse

e Anteriorly— The transverse colon and
mesocolon. The lesser sac and the stomach.

e Posteriorly—The bile duct, the portal and splenic veins. the
inferior venacava (I.V.C.), the aorta, the origin
of the superior mesenteric artery, the left psoas
muscle, the left suprarenal gland, the left kidney
and the hilum of the spleen.

(4) Pancreatic ducts— The main duct of the pancreas begins in
the tail and runs the length of the gland, receiving numer-
ous tributaries on the way. It opens into the second part of
the duodenum at about its middle with the bile duct on the
major duodenal papilla. Sometimes the main duct drains

the

i separately into the duodenum.
' The accessory duct of the pancreas, when present, drains

the upper part of the head and then opens into the duodenum
a short distance above the main duct on the minor duodenal

papilla. The accessory duct frequently communicates with

the main duct.
(5) Blood supply—e Pancreatic branches of the splenic artery-

e Superior pancreaticoduodenal artery.

e Inferior pancreaticoduodenal artery.

{6) Venous drainage—e Splenic vein.
e Superior mesenteric veln.

0

e Portal vein.
(7) Lymphatic drainage—e Pancreaticosplenic nodes.

e C(Coeliac nodes.

e Superior mesenteric nodes

(8) Nerve supplyv— e Svmpathetic— Splanchnic plexus.
e Parasvmpathetic— Vagus.
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(9) Functions—

1. Endocrine— Carbohydrates are the immediate source of
energy. Insulin helps in utilization of sugar in the celis. De- §
ficiency of insulin results in hyperglycaemia. The disease
is called diabetes mellitus. There appears to be poverty in

:

plenty. ]

2. Pancreatic juice— It provides appropriate alkaline medium 5*
for the activity of the pancreatic enzvmes. i

1

3. Digestive— Pancreatic juice contains many digestive :
enzymes cf which the important ones are as follows. Trypsin i
breaks down proteins to lower peptides. Amyvlase hydrolyses !
starch and glycogen to disaccharides. Lipase breaks down E

fat into fatty acids and glycerol. :
(10) Applied aspect— 1’

1. Acute pancreatitis is a '"Graves’ disease. It may be a compli-
cation of mumps.

2. Pancreatic cyst.

()

Carcinoma 1s common in the head of the pancreas.

|

Deficiency of pancreatic enzymes causes digestive distur-
bances.

v, e L e VOSTTa . sk,

V]

Deficiency of insulin causes the disease diabetes mellitus.

6. Pain from the pancreas is commonly referred to the back.

Because the pancrease lies behind the stomach and trans-
verse colon.

(2) Gonadal Glands (9971 Tf=ga))
(A) Testis— A §99 W= = a:‘cr‘-ﬂ‘: i _
(B) Ovary-— A §41 T 1 o= uafg
(A) Testis (FEUT 7=) %

(1) Introduction—

Cndin o gy« 0 el a1

The testis is a firm, mobile organ lving within the scrotum.
The left testis usually lies at a lower level than the nght. The
upper pole of the gland i1s tilted shightly forward. Each tesus is
surrounded by a tough fibrous capsule, the tunica albuginea.

Scanned with CamScanner



[

Q¥ o1 YRR a3

Body— The body runs upwards and to the left across the
ar in cross section.

midline. It is somewhat triangul
forward in the splenicorenal ligamen

4. Tail— The tail passes _ e
and comes in contact with the hilum of the spleen.

(3) Relations—

e Anteriorly— The
mesocolon. The

e Posteriorly—The bile duct. the portal and splenic veins. the
’ inferior venacava (L.V.C.). the aorta, the origin

of the superior mesenteric artery. the left psoas

muscle, the left suprarenal gland, the left Kidney

olon and the transverse

~ and the stomach.

(ransverse
lesser sac

C
88

and the hilum of the spleen.

(4) Pancreatic ducts— The main duct of the pancreas begins in

the tail and runs the length of the gland, receiving numer-
ous tributaries on the way. It opens into the second part of
the duodenum at about its middle with the bile duct on the
major duodenal papilla. Sometimes the main duct drains
separately into the duodenum.
The accessory duct of the pancreas, when present
he upper part of the head and then opens into the duodenum

[ =Y
a short distance above the main duct on the minor duodenal
papilla. The accessory duct frequently communicates with

drains

the main duct.
(5) Blood supply—e Pancreatic branches of the splenic artery

e Superior pancreaticoduodenal artery.

e Inferior pancreaticoduodenal artery.

(6) Venous drainage—e Splenic vein.
e Superior mesenteric vein.
e Portal vein.
(7) Lymphatic drainage—e Pancreaticosplenic nodes.
e C(Cocliac nodes.
e Superior mesenteric nodes.
(8) Nerve supply—e Sympathetic— Splanchnic plexus.
e Parasympathetic— Vagus.
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(9) Functions—

1. Endocrine— Carbohydrates are the immediate source of
energy. Insulin helps in utilization of sugar in the cells. De-
ficiency of insulin results in hyperglycaemia. The disease
is called diabetes mellitus. There appears to be poverty in
plenty.

19

Pancreatic juice— It provides appropriate alkaline medium
for the activity of the pancreatic enzymes.

3. Digestive— Pancreatic juice contains many digestive
enzymes of which the important ones are as follows. Trypsin
breaks down proteins to lower peptides. Amylase hydrolyses
starch and glycogen to disaccharides. Lipase breaks down
fat into fatty acids and glycerol.

(10) Applied aspect—

1. Acute pancreatitis is a 'Graves' disease. It may be a compli-
cation of mumps.

2. Pancreatic cyst.
3. Carcinoma is common in the head of the pancreas.

4. Deficiency of pancreatic enzymes causes digestive distur-
bances

5. Deficiency of insulin causes the disease diabetes mellitus.

6. Pain from the pancreas is commonly referred to the back.
Because the pancrease lies behind the stomach and trans-
verse colon.

(2) Gonadal Glands (S==TTT Af~=a)

(A) Testis— A S99 A=y =0 H‘_H'UT i<y -
(B) Ovary— HI 54 A= a1 few afy

(A) Testis (guor uf=)

(D) Introduction—

The tesns 1s a firm, mobile organ lying within the scrotum.
The left testis usually hies at a lower level than the right. The
upper pole of the gland is tilted shightly forward. Each testis is
surrounded by a tough fibrous capsule, the tunica albuginea.
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Extending from the inner surface of the capsule is a series
of librous septa that divide the interior of the organ into lobules,
Lying within each lobule are one to three called seminiferous
tubules. The tubules open into a network of channels called the

rete testis. Small efferent ductules connect the rete testis to the

upper end of the epididymis.

Normal spermatogenesis can occur only il the testes are at
a temperature lower than that of the abdominal cavity. When
they are located in the scrotum. Thay are at a temperature about
3°c lower than the abdominal temperature. The control of
testicular temperature in the scrotum in not fully understood,
but the surface area of the scrotal skin can be changed reflexly
by the contraction of the dartos and cremaster muscles. It is
now recognized that the testicular veins in the spermatic cord
that form the pampiniform plexus together with the branches of
the testicular arteries, which lie close to the veins. probably
assist in stabilizing the temperature of the testes by a
countercurrent heat exchange mechanism. By this means, the
hot blood arriving in the artery from the abdomen loses heat to
the blood ascending to the abdomen within the veins.

~Paradidymis
-

U0

Ductus deferens —
_ ——Body.

‘. . . 4 " '-. -.-'- \
PR . \
: R ) 4 Appendixa o tesns
R~ ', ‘.‘/
M N\ o
—— ‘Testis

NTail of epididymis
\lnf'urinr aberrant ductules

Fig. 2.13 Testis

(2) External features— The testis has—
LLower pole

1. Two poles or ends—1. Upper pole 2
2. Two borders- I. Anterior border 2. Posterior border
b ]

3. Two surfaces- I. Medial surface [ ateral surface
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(3) Coats of the testis—
The testis is covered by three coats.
{_ Tunica vaginalis— Outer coat.
2 Tunica albuginea— Middle coat.
3. Tunica vasculosa— Innermost coat.
(4) Blood supply— Testicular artery.
(5) Venous drainage— Pampiniform plexus.
(6) Lymphatic drainage—e Preaortic nodes.

e Para aortic nodes.
(7) Nerve supply—

of the spinal

Sympathetic nerves arising from segment T

cord.
(8) Applied aspect—

1. Monorchism—The testis may be absent on one side called as
monorchism.

2. Anorchism— The testis may be absent on both sides known
as anorchism.

3. Hydrocoele— Hydrocoele is a condition in which fluid accu-
mulates in the processus vaginales.

4. Varicocoele— Varicocoele is produced by dilation of the
pampiniform plexus on veins.

5. The testis may be site of various infections and of tumours.

6. Ectopic testis— The testis may occupy an abnormal position
due to deviation {rom the normal route of descent.

7. Torsion of the testis— Torsion of the testis 1s a rotation of
the testis around the spermatic cord within the scrotum.

(B) Ovary (= nf=)

(1) Introduction—

The ovaries or female gonads, are paired glands that
resemble unshelled almonds in size and shape.

Because they have the same embryonic orngin, ovaries are
said to be homologous to the testis. The ovaries hie in the superior
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4. Ovarian follicles— The ovarian ftollicles

U3 AT IIRR fagm=

portion of the pelvic cavity. One on each side of the uterus. A
series of ligaments holds them in position. The broad ligament
of the uterus, which is itself part of the parietal peritoneum,
attaches to the ovaries by a double-layered fold of peritoneum,
alled the mesovarium. The ovarian ligament anchors the ovaries
to the uterus and the suspensory ligament attached them to the

pelvic wall. Each ovary contains a hilus, the point of entrance

and exit for blood vessels and nerve and along which the
mesovarium is attached.

(2) Parts of the ovary-
Each ovary bears the following parts.
Germinal epithelium— The germinhl epithelium is a layer of

K
simple epithelium that covers the surface of the ovary and
is continuous with the mesothelium that covers the mesovarium
2. Tunica albuginea— The tunica albuginea is a whiteish capsule

of dense germinal epithelium, irregular connective tissue

imediately deep to the germinal epithelium.
3. Stroma- The stroma is a region of connective tissue deep to
the tunica albuginea and composed of a superficial, dense layer
alled the cortex and a deep, loose layer known as the medulla.
< Suspensory lignment

of ovary

Uterus
] f"m.
,, Cat SN }

Uterine (ub:. /f’_y(a ?

T

. ., e ? _:; (“‘q’\‘ ~~Fimbria

ke Ligament of ovary

‘ hi-:ig 2.14 Ovary
lie in the cortex and
es in various stages ol development and
when the surrounding cells form a
single layer, they are called follicular cells, later in
development when they form several layers, they are
The surrounding cells nourish
estrogens as the

consist of oocyl
their surrounding cells.

referred to as granulosa cells.
the developing oocyte and begin to secrete

follicle grows larger.
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A mature (graafian) follicle— It is a large, fluid filled follicle

that soon will rupture and expel a secondary oocyte, a
process called ovulation.

A corpus luteum— A corpus luteum contains the remnants
of an ovulated mature follicle. The corpus luteum produces
progesterone, estrogens, relaxin and inhibin until it
degenerates and turns into fibrous tissue called a corpus
albicans. (white body)

External features— Each ovary has—

e Two poles or extremities—1. Upper or tubal pole.

2. Lower or uterine pole.

e Two borders—1. Anterior or mesovarian border.

2. Posterior or free border.

e Two surfaces—1. Lateral surface.

2. Medial surface.
Visceral relations—

Upper pole— It is broader than the lower pole and is related
to the uterine tube and the external iliac vein. The ovarian

fimbria and the suspensory ligament of the ovary are
attached to the upper pole of the ovary.

Lower pole— It is narrower than the upper pole and is related
to the pelvic floor. It is connected, by the ligament of the
ovary, to the lateral angle of the uterus, posteroinferior to
the attachment of the uterine tube. The ligament lies B/w
the two layers of the broad ligament of the uterus.

Anterior border— The anterior border is straight and is related
to the uterine tube and the obliterated umbilical artery. It is
attached to the back of the broad ligament of the uterus by
the mesovarium and forms the hilus of the ovary.

Posterior border— The posterior border 1s convex and is
related to the uterine tube and the ureter.

Lateral surface— The lateral surface 1s related to the ovarian
fossa which 1s lined by parietal peritoneum. This peritoneum
separates the ovary form the obturator vessels and nerve.
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6. Mecdial surface— The medial surface is largely covered by
the uterine tube. The peritoncal recess B/w the mcesosalpinx
and this surface is known as the ovarian bursa.

| (5) Functions—
| The ovaries are the organs responsible lor the production
of the female germ cells, the ova, and the emale sex
hormones, estrogen and progesterone, in the sexually mature
! female.
(6) Blood supply— Ovarian artery.
(7) Venous drainage— Ovarian vein
(8) Lymphatic drainage— e Para-aortic nodes
e Pre-aortic nodes

|
| (9) Nerve supply—e Sympathetic nerves— T, —-T

| e Parasympathetic nerves— S,—S -S|
(10) Applied aspect—

{ ;

’ I. Ovarian cysts.

J 2. Prolapse of ovaries.

r 3. Carcinoma of ovary is common.

. 4. Ovulation can be seen by repeated ultra sonography.
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e afE (FHTYM) gR & i & [T feqor (3R am) oref # (Rera FeveT
el § Hiad) & &1 IEF AN & T 9 96 ([ gl
o ¥HT T ER ©l THT A 9Tt 5 & Td YRR H e arer (h &Y
& HIUT ¥gq BIdT 2l
= ®9 9 79 sHensii o guiq fFar s @1 81 a%Va
2. BQAMEG{UT &hcdl—- Pericardium '\/\
R. PFHHEUT shcli— Pleura
3. 3IUEWT &l AT 3SU[BT shell— Peritoneum
%. HT®REUT shcll— Meninges
(1) Pericardium (ESITEIUT Shel)
(1) Definition—

e The pericardium is a fibroserous sac which encloses the heart
and the roots of great vessels.

e Pericardium is a triple layered sac.
(2) Situations— It is situated in the middle mediastinum.
(3) Relations—
Anteriorly— Body of sternum and second to sixth costal cartilage.
Posteriorly— Fifth to eighth thoracic vertebrae.
(4) Types— (A) Fibrous pericardium
(B) Serous pericardium[ Parietal layer

Visceral layer

Pericardial cavity .
.Parietal layer of serous
pericardium

Heart muscle bt 1 3 -'{ -Visceral layer or epicardium

Fig. 3.1 Pericardium ) (7
ke ‘2/1/"

Diaphragm
A
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(A)Fibrous pericardium-—
It is a conical sac made up of fibrous tissue.

]
The parietal layer of serous pericardium is attached to

its deep surface.
e Fibrous pericardium have following features—

Apex— Apex is blunt and lies at the level of the sternal angle.

It is fused with the root of great vessels.
Base— Base is broad and mixed with the central tendon of

(8]

diaphragm.
3. Anterior— It is connected to the upper and lower end of the
body of sternum by weak sup. and inf. sternopericardial

ligaments.
, 4. Posterior— It i1s related to the principal bronchi, esophagus,
descending thoracic aorta.
5. On each side— It is related to the mediastinal pleura.

' (B) Serous pericardium—
It is a thin, double layered serous membrane lined by

[n)
mesothelium.

e The outer laver (Perietal layer) is fused with the fibrous
pericardium.

e The inner layer (visceral layer or epicardium) is fused to
the heart. Except along the cardiac groove, where it is
separated from the heart by blood vessels.

The two layer are continuous with each other at the roots of

great vessels. (Ascending aorta, pulmonary trunk, sup.
venacava, inf. venacava, pulmonary veins)
(5) Pericardial cavity—
e It is a potential space B/w the parietal layer and visceral
layer of serous pericardium.
It contains only a thin film of serous fluid, which lubricates

L
the proper surface and allows the heart to move smoothly.

| (6) Contains of pericardium-

e Heart with cardiac vessels and nerves.

L P
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Ascending aorta.
Pulmonary trunk.

Lower half of superior venacava.

Terminal part of inferior venacava.
e Terminal part of pulmonary veins.
(7) Sinuses of pericardium-—

1. Transverse sinus-It is a horizontal gap B/w the arterial and
venous end of the heart tube.

2. Oblique sinus— It is a narrow gap behind the heart.
(8) Arterial supply-—

(A)The fibrous and perietal pericardium are supplied by
branches from— e Internal thoracic artery.

e Musculophrenic artery.

e Descending thoracic aorta.
(B) The visceral pericardium are supplied by branches from—

e Coronary artery
(9) Nerve supply—
(A) Fibrous and parietal pericardium—e Phrenic nerve.
e They ars sensitive to pain.

(B) Epicardium (Visceral layer)— e Autonomic nerves of the heart.

e They are not sensitive to pain.
(10) Applied aspect-

e Pericarditis—
e Inflamation of the serous pericardium called pericarditis.
e Pain of pericarditis originates in the perietal layer alone.

e Cardiac pain (Angina) orniginates in the cardiac muscles or
in the vessels of the heart.

e Pericardial effusion— Collection of fluid in the pericardial cavity.
e Paracentesis—
e The puncture of a cavity with removal of Tid.

e Aspiration of the fluid from pericardial cavity.

R R TewmfiT-n
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Pericardial effusion can be drained by puncturing the
sixth intercostal space in the midaxillary line.

(2) Pleura (F@FHETEITT ShHcil)

(1) Definition— The pleura is a serous membrane, which is
lined by mesothelium.

&R

(2) Situation—
e There are two pleural sac on each side of mediastinum.

e Each pleural sac is invaginated [rom its medial side by lungs.

(3) Types—(A) Outer layer— parietal pleura.
(B) Inner layer—Visceral pleura or pulmonary pleura.

(4) Pleural cavity— It is a potential space B/w parietal and

visceral pleura.

(A) Visceral pleura or pulmonary pleura- It covers the surfaces
and fissures of the lungs. except at the hilum, where it is con-
tinuous with the perietal pleura.

(B) Parietal pleura— It is thicker than the pulinonary pleura and is
subdivided into four parts—

Costal part— Costal part line the inner surface of the ribs,

the costal cartilages, the intercostal spaces. The side of ver-
tebral bodies and back of sternum.

2. Diaphragmatic part— Covers the thoracic surface of the
diaphragm.

3. Mediastinal part— Covers and form the lateral boundary

of mediastinum.
Thoracic wall Costal pleura
' :.C‘cr\'icui pleura l,_...(‘l;l*.'ici'c

. *k* - Mediastinum
!

'hr:l[‘]H.U'HIH_N\" —~Moediastinal pleura
\ !
: Diaphragmanc pleura
Costodhaphragmatic recess

Fig. 3.2 Pleurn
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4. Cervical part— Extends into the neck.
It is covered by the suprapleural membrane.

(5) Pulmonary Ligament— The parietal pleura surrounding the
roots of the lung extends downwards beyond the root as a
fold called the pulmonary ligament. It provides a dead space
into which pulmonary veins can expand during increased
venous return.

(6) Recesses of pleura— There are two recesses (folds) of parietal
pleura. Which act as 'reserve space’ for the lung to expand
during deep inspiration.

(A) Costomediastinal recess— Lies anteriorly, behind the
sternum and costal cartilage B/w the costal and
mediastinal pieura.

(B) Costodiaphragmatic recess—

e Lies inferiorly, B/w the costal and diaphragmatic pleura.
Vertically it measures 5 cm. and extends from the 8th to
10th ribs along the midaxillary line.

e This is the first part of the pleural cavity to be filled up
by pleural effusion.

(7) Surface marking—

1. Cervical pleura— The cervical pleura is represented by
a curved line forming a dome over the medial 1/3 of the clavicle
with a height of about one inch above the bone.

2. Anterior margin— On the right side it extends from the
sternoclavicular joint downwards and medially to the midpoint
of the sternal angle. From here it continues vertically downwards
to the midpoint of the Xiphisternal joint. On the left side, the
line follows the same course upto the level of the 4™ costal
cartilage. 1t then arches outwards and descends along the sternal
margin upto the 6™ costal cartilage.

3. Posterior margin— The post. margin of the pleura passes
from a point 2 cm. lateral to the 12th thoracic spine to a point 2
cm. lateral to the 7th cervical spine. The costal pleura becomes
the mediastinal pleura along this line.

4. Inferior margin— The inf. margin passes laterally from
the lower limit of its anterior margin. so, that it crosses.
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e The 8th rib in the midclavicular line.
e The 10th rib in the midaxillary line.
e The 12th rib at the lateral border of the sacrospinalis muscle.
(8) Parietal pleura—
(A)Arterial supply— e Inter costal artery.
e Internal thoracic artery.
e Musculophrenic artery.
(B) Venous drainage—e Azygos vein.
e Internal thoracic veins.
(C)Lymphatic drainage—
e Intercostal lymph nodes. e Posterior mediastinal nodes.
e Internal mammary nodes. e Diaphragmatic nodes.
(D) Nerve supply—e Intercostal nerves.
® Phrenic nerve.
e They are sensitive to pain.
(9) Visceral pleura-—
(A)Arterial supply— Bronchial arteries.
(B) Lymphatic drainage— Bronchiopulmonary nodes.
(C)Nerve supply— Autonomic (sympathetic) nerve of the
lungs T -T..
e They are not sensitive to pain.
(10) Applied aspect—
Pleurisy or pleuritis— Inflammation of pleura.
Pneumothorax— Presence of air in pleural cavity.

Haemothorax— Presence of blood 1n pleural cavity.

Hydropneumothorax— Presence of fluid and air in pleural
cavity.

e [Empyvema- Presence of pus in pleural cavity.

e Pleural effusion—Presence of serous fluid in pleural cavity.
e Paracentesis— Aspiration of any fluid from the pleural

cavity. It is usually done n 6th intercostal space in the

midaxiilary hine.

Scanned with CamScanner



HAT M 2EY j

(3) Peritoneum (SSITEITT FHEAT AT SETET Thedl)

Peri = Around

Tonos = Tension

(1) Definition— The peritoneum is the largest serous membrane
of the body, lining the abdominal cavity.

(2) Situation— The peritoneum is in the form of a closed sac
which is invaginated by a number of viscera. :

(3) Types—(A) Parietal layer
(B) Visceral layer :
(A)Parietal layer— ]

o It lines the inner surface of the abdominal and pelvic i)
walls and th= lower surface of the diaphragm. :

e Its blood supply and nerve supply are same as those of the
overlying bodywall. Parietal peritoneum is pain sensitive.

Body wall Parietal peritoneum

-~ Penitoneal cavity

"
!
Aorta l
Fig. 2.3 Peritoneum
(B) Visceral layer—
e It lines the outer surface of the viscera.
e lts blood supply and nerve supply are the same as those
of the underlying viscera. Visceral pernitoneum is pain ]

sensitive.

(4) Peritoncal cavity- The viscera which invaginate the
peritoneal cavity completely fill it so that the cavity is reduced
to a potenual space B/w these layers. There 1s a thin {ilm of
serous (luid.

-
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This fluid performs a lubricating function and allows free
movement.

(5) Parts— Peritoneal cavity is divided two parts—

(A)Greater sac— Greater sac is the main compartment of the
peritoneal cavity and extend from the diaphragm to pelvis.

(B) Lesser sac— Lesser sac is smaller and lies behind the
stomach.

(6) Retroperitoneal (Behind peritoneum)-—

e Some organs lies on the posterior abdominal wall and
are covered by peritoneum on their anterior surface only.

e Such organs including the kidney, pancreas, ascending
colon and descending colon.

(7) Fold of peritoneum-—

e Many organs within the abdomen are suspended by fold
of peritoneum.

e Peritoneal ligament— e Falciform ligament.
e Coronary ligament.
e Rt. triangular ligament.
e Lt. triangular ligament.

e Omenta— e Greater omentum— Largest peritoneal fold,
like apron.
e [esser omentum.
e Mesentery—e Mesentery of small intestine.
e Transverse mesocolon.
e Sigmoid mesocolon.
(8) Applied aspect-

e Ascites— Collection of free fluid in the peritoneal cavity.
Common causes of ascites are cirrhosis ol liver,tubercular
peritonitis, congestive heart failure and malignancy.

e Peritonitis— Inflammation of the peritoneum is called
peritonitis.

e [aparoscop— Instrument.
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e Laparoscopy— Examination method.

e Laparotomy— Opening abdominal cavity by a surgeon.

(3) Meninges (WashtaIoT &)

e The brain and spinal cord are surrounded by three
membranes or meninges.
e The dura mater— Outer layer.
e The arachnoid mater— Middle layer.
e The pia mater— Inner layer.
o

The cerebrospinal fluid (c.s.f.) fills the space B/w the arachnoid

and the piamater (Subarachnoid space) and acts as a water
cushion.

(A)Meninges of brain—

1. Duramater of the brain-—

® It is made up of two layers— An puter endosteal layer
and an inner meningeal layer, enclosing the cranial
venous sinuses B/w the two layer.

Choroid

TR o ik lexus of third ventricle Anterior

:._;ﬁff =TS \.1...‘_ /Supenor cercbral vemn
Intcrmediutc\\:;‘-_,fﬁf‘.__'.w " ,‘ ‘ Arachnoid villus ‘ _
mass of\': S W BN Subarachoid space surrounding brain
thalamus g‘: 3\‘\\' e > e . —Supenor sagittal sinus

L Choroid plexus of lateral ventncle
A Lateral venutncle

Interventricular foramen
Anlenor commissure

} Third ventncle

Posterior

COMMIssSure .
Great ___3_. e
cerebral vein .

-——'--'-,':"'-_'
Straight sinus '\'

5
e,
= Pia mater ) i
N = Midbraom Arachnoid (— Cramial meninges
Cerebellum - \ Pons Dura mater

. B ' Lateral aperture

Cerebral aqueduct / ) Fourth ventncle

Chorowd pleaus of /

droath
"ﬂ_‘—u

Medulla oblongata

fourth ventriele = Spinal cord

- 1’
Median aperture

S
T

th - Central canal

| ¢
Subarachuoid space surrounding spinal cord
1€ '\‘ 5“
vy Fulum termanale

Fig. 3.4 Meninge

e e —
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e The inner menigeal layer forms four folds (The flax
cerebri, the falx cerebelli, the tentorium cerebelli., the

&<

diaphragm sellae.)
Which divide the cranial cavity into intercommunicating

compartments for different parts of the brain.
(2) Arachnoid mater of the brain— The arachnoid mater is a
delicate, impermeable membrane covering the brain and
lying B/w’'the pia mater internally and the dura mater

externally.
It is separated from the dura mater by a potential space, the

[ =)
subdural space. (containing a thin film of serous fluid).

e And from the piamater by the subarachnoid space, which is
filled with cerebrospinal fluid.

e The cerebrospinal fluid is produced by the choroid plexuses

within the lateral, third and fourth ventricles of the brain.

It escapes from the ventricular system of the brain through
the three foramina (foramen of magendic—median, single
and foramen of luschka- lateral, two) in the roof of the fourth
ventricle and so inters the subarachnoid space. It now
circulates both upwards over the surface of the cerebral
—-hemispheres and downward around the spinal cord. The
spinal subarachnoid space extends down as far as the second

sacral vertebrae.

Eventually, the fluid enters the blood stream by passing into

the arachnoid villi and diffusing through their walls.

(3) Pia mater of the brain— The piamater is a vascular
membrane that closely invests the brain, covering the gyri
and descending into the deepest sulci. It extends over the
cranial nerve and fuses with their epineurium. (Nerve sheath)
The cerebral arteries entering the substance of the brain carry

a sheath of piamater with them.
(4) Blood supply— Middle meningeal artery, branch of maxillary

artery.

(5) Venous drainge— e Meningeal vein.
e Pterygoid venous plexus.
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(6) Nerve supply-

[
]
o
(7) Applied aspect— e Haemorrhage.
o
o
o

FHAT TR &S

Trigeminal nerve.
Vagus nerve.
First three cervical nerve.

Extradural haemorrhage
Subdural b

Subarachnoid
@ Cerebral

e Lumbar puncture (Spinal tap)-Inter space B/w third
and fourth lumbar spine.

e Withdraw a sample of C.S.F. for examination.

(B) Meninges of spinal cord-—

The spinal cord like the brain is surrounded by three

meninges.

1. Dura mater— Outer layer
2. Arachnoid mater— Middle layer
3. Pia mater— Inner layer

(1) Dura mater—

@

The duramater is the most external membrane, that encloses
the spinal cord and cauda equina.

It is continuous above through the foramen magnum with
the meningeal layer of duramater covering the brain.

Inferior, it ends on the filum terminale at the level of the
lower border of the second sacral vertebra.

The dural sheath lies loosely in vertebral canal and is sepa-
rated from the wall of the canal by the extradural space.
The duramater extends along each nerve root and becomes
continuous with connective tissue surrounding each spinal
nerve at the intervertebral foramen. The inner surface of
the duramater is separated from the arachnoid mater by the
potential subdural space. (Containing a thin film of serous
fluid)

(2) Arachnoid mater— The arachnoid mater is a delicate im-

permeable membrane covering the spinal cord and lying B/
w the piamater internally and the dura mater externally.
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It is separated from the dura mater by the subdura] Space
that contains 2 thin film of the tissue fluid. '

The arachnoid separated
arachnoid space, which is

piamater by a wide Space-The gyp.
filled with cerebrospinal fluig.

The arachnoid is continuous above through
magnum with the arachnoid covering the brai

ends on the filum terminale at the level of the
of the second sacral vertebra.

the foramen
0. Inferior i,
lower borde,

(3) Piamater— The piamater is a vascular membr

covers the spinal cord. It is contindous ab
: foramen magnum with the piamater covering
| it fuses with the filum terminale.

MR PRI ¢ 5.0, T S
ettty i

ane that closely
ove through the
the brain. Below,

The piamater is thickened on either side B/w
& to form the ligamentum denticulatum. Which
| to be attached to the duramater.

the nerve roots
passes laterally

e g e

"
|
|
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The Skin

1. Introduction
e The skin is the largest organ of the body.

, e The average thickness of the skin is about 2 mm.

B
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e Thickest— measuring about 5 mm. in the-— Sole, palm and
1uter- scapular region.

e Thinnest— Measuring about 0.5 mm. in the— Eyelids and
penis.

e All other area of the body have got thin skin.
2. The skin is made up of two layers.
(1) Epidermis (Outer layer)
(2) Dermis (Inner layer)

(1) Epidermis— o It does not have blood vessels.

o The nutrition is provided by the capillaries
of dermis.

e It has five layers— Superficial to deep aspect.

1. Stratum corneum (Horney layer)— Thick and non hairy skin.
(palm, sole).

7. Stratum lucidum— Thin and hairy skin.

3. Stratum granuiosum— Thin and hairy skin.

4 Stratum spinosum or malphgian.

5. Stratum germinatum or stratum basal or germinal layer.

(Z) Dermis— e Made up of connective tissue.
e Blood vessels, lymphatic and nerve supply-
e It has two layers—
1. Superficial papillary layer.

2. Deeper reticular layer. Pore of sweat gland

Stratum corneum
Stratum granulosum

. co 7 : ‘ "“" - i~~~ Stratum spinosum
Ep'dc'-—m": et < e — e Stratum basale
Dermal papillae = - A e g S Y

c v z

R -
15 Meissner's corpuscle
Krause's end-bulb
Sebaceous gland
Arrector pilt muscle
Collagen fiber
Ruffini's corpuscle
Hair bulb i
Sensory nerve ﬁhe%erﬂ
Autonomic nerve f1 S
Subcutancous fatty (SSU

Suhcmuncnus :
lisxucl 4

Aricry

Fig. 4.1 Skin

Scanned with CamScanner

o i g

A ——

e
ik

.




2 9§, AT IR fage=

(1) Epidermis—

1. Stratum corneum- Dead cells known as corneocytes are
present layers contact with each other with the help of lipids.
Due to lipids skin is impermeable to water.

Stratum lucidum- This layer is made up of homogenous
(transparent) cells with ill defined boundary.

Nuclei are present in traces.
Known as lucidum (clear) because we can see through it.
Stratum granulosum-— It is multilayer cytoplasm is having

keratohyaline granules. These granules stains deep. Due to
these granules this layer is known as stratum granulosum.

Stratum spinosum- It is made up of several layers ol po-
lygonal keratinecytes. Comes from basal cells.
Keratinocytes in this layer are know as prickle cells. These
are joined by desmosomes.

Stratum germinatum-— It is the deepest layer. Made up of
single 1ayer of columnar cells or stem cells. Stem cells

undergo mitosis to form keratinocytes.

(2) Dermis—
1. Superficial papillary layer— The layer project into the epi-
dermis. This contains blood vessels, lymphatics and nerve

fibers.
2. Deeper reticular layer— This layer is made up of reticular
and elastic fibers. These fibers are found around the hair

bulbs, sweat glands and sebaceous glands.

(3) Colour of the skin- It has two important factors.

1. Pigmentation of skin— melanin.

2. Haemoglobin in the blood.

(4) Function of the skin—

l.

Protection from bacteria and toxic
substances.
e Protection from mechanical blow.

Protective function—e

e Protection from ultraviolet rays.
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Role of skin as a sense organ.

Storage function.

Synthesis of vitamin— D.

Regulation of body temperture.

Regulation of water and electrolyte balance.

Excretory function.

Absorptive function.

Secretory function.

(5) Glands of the skin—

1. Sebaceous glands

2. Sweat glands Ecrine gland. .
Apocrine gland.

\ooo\IO\LnL‘-tho
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(Nervous System) ——
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T F41 U (Cranial cavity) ¥ QIR @t gl

TH TG S 99T 399 FE< §9 &A1 &1 99 aaaisdl &5
AeTet aaarel 59 (Nervous system) Fgl STdT &1 39 aaarg]
TH ER 99 YRR W, 399 79 g4 e fFmaedl w a9 thss
gl 5% Tadl W Fg=01 W@ Sar g1 $9(6T 59 9999 § 39S
faarT «1 E:T?:T gl I9-
TE9YY 398 U & &= (Brain) #91 31 f 309 9=
SUTTe (Spinal cord) YRR 59 & 377 o {6l &) 3R $9 YoTret §
” AT3TaEs (Motor) ﬁTijT TYT H3Taes (Sensory) GREIIGH
379: S3TEES (Sensory) Aq & NS HagT &= ¥ (Brain) o
qESTaT STl §1 3R &= [AUd & A <@l &1 HWEES (Motor)
dq &0 39 91 & 984 F=E-Ud G T [HA1 e 39 g7 g1
T g Sfod &1 &Udr Sl gl

wammmmmwaﬁmmmmﬁmma
gl T 3
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Fo rard s fess 1 &A1 2, S 3941 =31 W €7 587 =
FH- JER F 9=, F@9-I=mEE T, 3, s sne 3 Al
39T WY 9T Al figg I=f=a F= =F 90 S8 S 8l 59
e T TFER T E:fmaﬁaﬁm?rglmaﬁm—*mt—*ﬁvé@?
F1 faeiar 81 s9 gfgfrs 5541 (Reflex action) F8d & $5F% H3m @1
H3eaT &1 989 Afiass [gd &= g% 9 86 I I HGq JEHAT
(Spinal cord) T &1 &4l &1 3R TEI9F TUHT 510 &1 AT &= & |4l
&l SH- =S 2794 B @ W H HE g 99 T3 I §=s1 AN HE
Fz 5 9 R, 91 i &9 8 a1 R fewar g1 SR IHS A HEA
arel 55 ¥ X g1 fon s g

== fomar =7 2SI 2794 59 1 fAoga 98 Wal 1% 84 39 999 g1
a7 9T g2 8 FH-F U9 o gaT § R, 'Y U= W ¥ W gl 8K
qEe ¥ 99 97 37 FE O arar Wioll Aee Sar g1 39 89 < @d o1
Tl T B9 90 39S SR 9 $E 4 31 IR T8 F T, 19 I
ST g, I == o1 uvh faeee waEn g8 1 gfakra R B

ST S A Y TR H 9 S 3R gE 3R T AR W
3ITFH WETE S| U 99 & 3 f[99id 9Ea ©

= SISl Sea ol HEd 81 Sl 39S S a1 & §OE 81 919
T 21 T = fHHUT S 8, e & 984 S3dl 81 Sraansal agr 396!
ITRET-SITES] & Afch 39 U9 § &2 98 & &7 8id gl Sid-
Cerebrum, cerebellum 31|
2. Normal! structure of the neck (a1 &1 THTET AN

(A) Surface landmarks of the neck

1. The sternocleidomastoid is an Import.mt hndmarl\ B/w the an-
terior and posterior tu angles.

2. The external jugular vein crosses the sternocleidomastoid
obliquely.
3. The greater supraclavicular fossa lies above and behind the

middle one-third of the clavicle.

4. The lesser supraclavicular fossa is a small depression B/w the
sternal and clavicular parts of the sternocleidomastoid. :
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The mastoid process is large bony projection behind the auricle. '

The transverse process of the atlas vertebra can be felt on
deep pressure midway B/w the angle of the mandible and

<

Anterior triangle parts -

Superior belly of omohyoid ~

the mastoid process.

e

The anterior border of trapezius msucle becomes prominent

on elevation of the shoulder against resistance.

-

=~ Angle of mangdible

Posterior triangle

Digastric trinngle
Chin

Half sub-mental triangle
Carond triangle
Muscular triangle

Occipital part

Supraclavicular part

el L

Inferior belly of omohyoid

Fig. 5.1 Triangles of the neck

(B) Anterior triangle of neck

*

The boundaries of the anterior triangle of the neck—

Anterior— Anterior median line of the neck.

l.
2. Posterior— Anterior border of sternocleidomastoid muscle.
3. Base(superior)— Base of mandible and a line joining angle

of mandible to mastoid process.
4. Apex(inferior)- Manubrium sterni.
Subdivision of anterior triangle—
o

infrahyoid muscles.
The suprahyoid muscles are—
Mylohyoid

Geniohyoud

I. Digastric . B
> | ~

< Stylohvod 4.
he tntrahvord muscles are

| . ; R— ;
- Sternohvoid 3. Thyrohvoid
) \

“. -\lvl'nuth_\nml 4. Omohyord
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(2)

(3
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The anterior triangle is subdivided by the digastric muscle
and the superior belly of the omohyoid muscle into four
parts.

1.

2

.

Submental triangle 3. Carotid triangle
Digastric triangle 4. Muscular triangle

Submental triangle—

The boundaries of submental triangle—

£
2.

<

4.

This is a median triangle.

Base— Base is formed by the body of hyoid bone.

Above and laterally on each side— By anterior belly of
digastric muscle.

Floor— It is formed by the right and left mylohyoid mus-
cles and the median raphe uniting them.

Apex— Its apex lies at the chin.

Digastric triangle—

Boundaries of the digastric triangle—

l=
2.

N

Anteroinferiorly— Anterior belly of digastric.
Posteroinferiorly— Posterior belly of digastric and the
stylohyoid.

Base or superiorly— Base of the mandible and a line joining
the angle of the mandible to the mastoid process.

Roof— The root of the triangle is formed by skin superficial
fascia and decep tascia.

IFloor— The floor 1s formed by the mvlohyoid muscle
antertorly, and by the hyoglossus posteriorly. A small part
of the muddle constrictor muscle of the pharynx appears in
the floor.

Carotid triangle—

Boundaries ol the caroud triangle—

Anterosuperniorly - Posterior belly of the digastric muscle
and the stylohvoid muscle.

Anteroimtenorly-Superior belly of the omohyoid muscle,
Posteniorly— Antenor border of the sternocleidomsatoid

muscle.
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4. Roof- Skin, superficial and deep fascia_f‘

! 3 ° ,- |
I' ! 5. Floor— Floor is formed by— / /
e Thyrohyoid muscle / 5 .,"'
3 \ e HyoglosSus muscle /
f i e Middle and\{nferior constrictors of the pharynx.
Ly ~— Vi
! (4) Muscular triangle- & i
’ % Boundaries of the muscular triangle— ‘i\:]

_ 1. Anteriorly— Anterior midline of the neck from the hyoid
(4 bone to the sternum.
2. Posterosuperiorly—Superior belly of the omohyoid muscle.
3. Posteroinferiorly— Anterior border of the sternocleido-
mastoid _rnu_sg:\[e. ‘

(C) Posterior _rr_iangle of the neck
% Boundaries of the posterior triangle of the neck-—

1 : : . ) .
| 1. Anteriorly— Posterior border of sternocleidomastoid.
| . " . -
i 2. Posteriorly— Anterior border of trapezius.
' 3. Base— Middle-one-third of clavicle.
4. Apex—Point where trapezius and sternocleidomastoid meet.
5. Roof- Investing layer of deep cervical fascia.
i 6. Floor— Prevertebral layer of deep cervical (ascia coverine
I’ g the muscles. | |
' Superior belly of omohyoid Pl T
i . ,—-}/‘/ ‘_,' N
! '~ Trapezius 3

e ST
D
R '\'\‘
g
w0
-y

f = ~~Clavicle _
' & Supraclavicular part of posterior tnangle

Fig. 5.2 Post. triangle of the neck
(D) Suboccipital triangle of the peck
*  Boundaries of the suboccipital triangle—

. Superomedially-Rectus capitis posterior major and mino
P . E

i o -
[ 7t "KZI cJt"L._/l'Jr'a.?l

E\lﬁ’.} il ?'?"\!
" Wil ' o
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Superolaterally— Superior oblique muscje. AndAstictlaton .
Inferiorly— Inferior oblique muscle. FProcans B lyq ﬂ-m?z,}
Roof— Medially— Fibrous tissue. c 7 — v ale 0

.l"

e

\ Laterally— Longlssmnus capitis. Cr
5. Floor—Posterior arch of atlas and posterior atl

- Yo
7;") vassn i of
anto- OCC1pi-

tal membrane _/m }
3. Introduction of nervous system (Ira=TS! “@W = %g ) & ;

Neurology—Neuro Looos P

\ . 5

b V i —
7 e —~Nerve Study of / |
) o 2 £
A s Study of« ner\e\ ‘ {\ ._
T ~J ".( ~ "—-\\\—;‘—j 3 i
N e Stud) of nervous system. tl
. _ The branch of medical science that deals with the.nermal €
I functieoning and disorders of the nervous system is called ‘.
-neurology. ¥

Nervous system is the chief controlling and coordinatine svs-
tem of the body. It adjusts the body to the surroundings andhre::.u-
lates all bodily activities both voluntary and involuntary. The s::n- i)
sory part of the nervous system collects information from the
surroundings and helps in gaining knowledge and experience.
whereas the motor part is responsible for responses of the hdd\:

4. Histology of the nervous tissue (S0 TSt ¥<== =T qaw
TS |H) h

The nervous tissue is composed of—-
\

. Neurons 2. Neurggha ;
o ——— |
1. Neurons o i

The neuron is the structural and functional unit of nervous
system. _
And forms the 1m neryous tissue. 1t consists of follow-
Ing parts— N
(1) Cell body
23 Cel process— \\ 1. Axon

_ 2. Dendrites ’
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15 ',Axon- Each neuron has only one axon which is a long,
slehdér thread like process and usually arises from the cell
body at the axonhillock but sometimes from the base of the
main dendrite.

2. Dendrites— These are short prbcess which are directly con-
tinuous with the cytoplasm of the body. —_—
Myelin sheath— Most axons are surrounded by an insulati '
sheath of fatty myclm derived from supporting mﬁf—
gndcndrocyter‘within C N.S. and schwapn ce {outmdc-

KlaSSlm ol' neﬂron P T
_____,_-—"'

} Al
* Structural classification— ‘ ? |

2. l'vlult.lpolar neurons— Usually have several dendnld% and i
i~ . - axon. Most in the brain and -&pmal cord.

: \ —_—
{ a _
2. Bipolar neurons— Have one main dendnte and Qnﬂ_iu._on
T — Found in the reuina of eve. inncr ear,
. PSS —
olfactory region.
-‘-—'_—_____J_—

3. Unipolar neurons— Have just one process exitending from the
_ i . R i S —
) cell body and are alw2ays sonsory neurons.
Found 1n lower vertebrae
R SE—
- Functlonal classification of neurons— .

1. Sensory or afferent neurons— Transmit sensory nerve im-
pulses from receptor in the skin. Sense organs, muscles,
joints and viscera into the CN S o

2. Motor or efferent neurons— Convey motor nerve, impulses
from the C.N.S. o effectors, which may be either mus«tlc,s oF
glands g l’

3. Association neurons or infer peurons— All other peurons |
that are not specifically sensQry or motor neuron are !emwd!
associanon nourons {

2. Neuroglia
(1) Introduction-

e The neuroghia are non excitable celis and form the main
supporting Ussye of CNS
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»  C.N.S consnsts@mater an \ ll'C ater 8
B ® Grey mater— Contaifis ¢ -bodi of/n:umnq ,
§+ | ' . White ma mater— Contams long\gr,o esses of nerve cells, The
majority being surrounded by myelin sheatbs which give it
the white colour.
(1) Cell body— It consists of—1. Nucleus

1. Nucleus— Single, central and spherical and contains g

2. Cytoplasm

nucleolus. _
2. Cytoplasm— This contains—e Nissl's bodies. )
Mitochondrias? .-

Golgi apparatus.

Collateral —=
. .substance (Nissl bodies)

i (2) Cell process— [ [ X
P' Dendrites > DN oy ‘4\
i ; : -4
i - \\_ < A 'i-

: ;{ aron TN R /f Vo
- Cell body == <77 41 ==Chromatophilic

als Surofibral node e N
1 i N e = < - 111 e
o’ R ! : - Nucleus

of Ranivier) :
Initial segment -
Nucleolus

HE !j;; h ‘\'

; : Myelin blhcr:l_ - , Axon hillock ° }

HI.' of l'l(..I[J';'O ¢ ,!:" Milo"llq"mdl”;m; -~ _.  Nourofibril

i moc i —— Neuroflibnl ¢ \ -

i (Sch{l’aﬂﬂ P} ZF Nucleus of 777 i ey loplasm
nburnlunmocytc _:‘"~ == T B

1. | cell)

& \chwmn cen) p
g — y ryg IJ L

NIY'—“" sheath (a) Parts of a motor neuron

Cy[oplnsm of nc,un)lt_mnmc_yh. (Schwann cell)

r
Nuclcus o “Neurolemma of neurolemmocyte (Schwann cell)

rolem:
e e . Neurofibral node (node of Ranvier)
mocy!
pwann
| (S¢ Axoplasm — _ _
o cell) ]A:«nn Neuroglia
- Axolemma__ . e oot I
{ " ¥
{ (b) Scctions through é,_yc,‘ff_"- 3__.?::: .W_T““ h|
| . o myelinated fiber 84N -
gy
=<
1 l - :L‘
PN ]
Jasm — L - & | !
C},[ﬂp — ;
olemm@ “.".“' "
peu’ cel T » Cell body
(Sch“‘"'"n g
AxoOn terminal '“1' = N
i ‘s'ytl:lei‘7 end bulb
]f ’ Fig. 5 5.3 Structure of n neuron
|
] ‘ 3
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i. 'Axon~ Each neuron has only one axon which is a long,
siefhder, thread like process and usually arises from the cell
body at the axonhillock but sometimes from the base of the

main dendrite.

2. Dendrites— These are short prbcess which are directly con-
tinuous with the cytoplasm of the body.

Myelin sheath\Most axons are surrounded by an\.ir?_lilﬁﬂjll—
sheath of fatty yelin derived from supporting Is, oli-

godendrocytes"‘wnhln s N S. and schwann ceélgzoutsnde«

pras i *-\),ﬁ

-x__ — e ——— ——— —

LClassﬂ‘lca ion/jof neuron

I

% Structural classification—

e J—
i A e

1. Multlpolar neurons— Usually have several dendrites and

el 1
q axon. Most in the brain and’s,mnal cord.r, \ i
{ . ‘ e e H - i
2. Bipolar neurons— Have one main dendrite and qne_axon.
N S — Found in the retina of eye, inner ear, )
p—

olfactory region.
'____‘_____.__-—l—

3. Unipolar neurons— Have just one process extending from the
cell body and are always sensory neurons.

Found in lower vertebrae.

% Functional classification of neurons— - .

1. Sensory or afferent neurons— Transmit sensory nerve im-
pulses [rom receptor in the skin. Sense organs, muscles, k‘
joints and viscera into the C.N.S.

2. Motor or efferent neurons— Convey motor nerve. impulses
[rom the C.N.S. to effectors, which may be either muscles or
glands. \ -

3. Association neurons or ‘inter heurons— All other neurons

that are not specifically m.n\.n_rv Or motor neuron are termed
association neurons.

2. Neuroglia

(1) Introduction—

e The ncuroglia are non-excitable cells and form the main
supporting tissue of C.N.S.

(s

R ——
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(Somagic nervous system ~Autonomic nervous system
_/(Voluntary) ) (Involuntary)
- f -
‘(. Sympathetic n. s. Parasympathetic n.s.
/7| (Thoraco-lumbar division) (Cranio-sacral division)
J| T,T,, and-L-L, |, C.N.— 3-7-9-10 and
' S,-S,-S,
e Skeletal muscles e Cardiac and smooth muscles and glands.
Orgamzatlon of the nervous system
S e
- %, Nervous system— Two pr1uc1pal subdivision
) (1) C.N.S.— Central n nervous System— C
i ‘.— and spinal cord. .L ol /__\r____\yonslstlno of the bram

T~ \ - —
& -

(2) P.N.S.— Perxpheral nervOu

"- -
il . it

S 4 o
and spinal nerves._ L -S-yStem‘ COnSlStlng of cranial
P.N.S. ”7“‘ -k-"“-— ' L — TN
= “The EiNSsihas SOmauc and autonomjc RPN
— 6. Subdivision of braln ( components
iston ofbrain (TReres 3 fargry
1 __B_ram stem | 1. Mec‘-\lll:i_
V T 2. E_ODS—- %
< L i ,
- < Mid bl‘ain... j;
2. Cerebellum—m a %‘iﬁa@ 1\_‘\.‘_‘*- « M
e Diencephalon— em_—d-( ‘J‘qﬁ | “\\
4. Cerebrum-— WW@ = ¢~ —~—_

« Parts of brain— T=H =y Y > My

1. Fore brain erel,
s um_
(3 ) E Dience T8 LS
. o Phalg
Mid brain —— n—

[

Mig . Sl T
| (Freq AfETR) Prain_ Ty BRI S
f( 3. Hind brain ~ Meg %

(qg1 ARTER)
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O oy \semii wE AT e 9 tco
3 Moy r . 4
TN P.N.S. el
[ ] - S ¥
KSoma\u. nervous system “T—Autonomic nervous system
\\__/(Voluntar) ) ) (Involuntary)
{ ' - l : g
ey L | Sympatheticn.s. . Parasympathetic n.s.
= _(I_T*}cho‘lumbaf division)  (Cranio-sacral division)
o ) I i and‘Ll'Lz C.N.- 3-7-9-10 and
: S,-S.-S,
- SLeletal muscles e Cardiac and smooth muscles and elands
Orcamzatlon of the nervous system = .
;_* INERIE Rl Two principal subdivision j
(1) C.N.S.— Central n_en ous system— Co
I and spinal cord. ' W f\\f—--\_,_r_lﬁs\tsnn" of the braln :
2) P.N.S.— Peripherd]l mdrums o= _ <X ,‘
- ( eripheral .nen ous S\'ste R R :
‘ and spinal nerves. /’%-.._\\ | m“wCOnsisting of cranial 1
o The P.IN.S. has Somati‘-gha;d- \auto - \_:_H-_ -'V‘\.._"_:\\\""‘“‘.‘— r—
no Py L
6 Subd1v1510n of braln (‘Tﬁﬁ'ta; a; mic components 'g
1. _Bram stem {8 T\Ieclulla\ w " 'l) N
. k- ,q-w - 2. Pon“"—- B’mm :
“-- 3- l\[ld brm = -_ flr
n— 'tngzr Hﬁ RS- |
7)) Cerebel[um——i_‘f‘qqﬁ?ﬁlﬁ ar % _,.\-{-: " *"‘Tﬁ\
3. Diencephalon— aﬂ?{( W \ .
4 Cerebrum— é‘a'itrﬁﬂa; Qv “’?ﬁﬁss - ~ = _""’
*= Parts of brain— ~ — :
1. Fore brain — Cereby
z um-—
370 JiEsh) “ Dienw T/
( . 'encephg) oy | IR
2. Mid brain

)

(e AfETsR) 'inf%qﬁa

Hind brain = Meduyy,

(qg ART=R) - Pongo
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2. Spinal cord- Lying in the verte-

LR LYl R 193011

Neuroglia— [Neurc— nerve, glia- gluré] or glia fill about half

-]
of C.N. S There name derives from the notion of early
mxcroscoplsts that they were the 'glue' that held nervous
tissue together.

e Neuroglia are generally smaller than neurons. ™~

(2) Types of neuroglia—- Six types of neuroglia. A J\\ B

e Four Types— 1. Astrocytes 3. Microglia - P

2. Oligo dendrocytes 4. Ependymal

e —

'"These cells are found in the C.N.S.' —
e The remaining two types of neuroglia or supportmv cells are)
found inthe P.N.S. - L " ey
1. Neurolemmocytes or schwann-eells— Which produce myelin
sheath around P.N.S. neuron.

2. Satellite cells— Which support neuron in gancrha of the P.N.S.

—_— -

Dermatomes—
A dermatome is an area of skin supplied by the dorsal (sensory)

LY

root of spinal nerve L

* Mpyotome—
A myotome is the segmental innervation of skeletal muscles.

5. Division of nervous system (ITAATSI TEAT & 9HT)

Nervous system
1

1

r
Peripheral nervous system

Central nervous system

(C.N.S.) __ (P.N.S.) |

e C.N.S. is made up- e P.N.S. is made up- Nerves,
1. Brain— Lying in the cranial which arises from the brain
cavity (Cranial nerves— |2 pairs)

and spinal cord (spinal

bral canal nerves- 31 pairs)

* P.N.S. is further subdivided-

1. Somatic nervous system (S.N.S.)
2. Autonomic nervous system (A.N.S.)
(Visceral or splanchnic)
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Somarc nervous system { T —Autonomic nervous system
|
__AVoluntary) j (Invo{untary)
—~ f = .
(. ( Sympathetic n. s. Parasympathetic n.s.
R (Thoraco-lumbar division) (Cranio-sacral division)
\j T,-T,, and-L -L, .~ C.N.— 3-7-9-10 and
L o S,-5,-S,

e Ske]etal muscles e Cardiac and smooth muscles and glands.
Organlzatlon of the nervous system
) Nervous system— Two principal subdivision

(1) C.N.S.— Central nervous system— Consisting of the braln

W /‘-__h\-./"-_"“\ — r o p: )
{— i ’/-ﬁ\ 4 -,, \ ¢
. and spinal cord. E( RSN o v s e T
(2) P.N.S.- Peripheral anervous svstem Cons1st1ng of cranial
and spinal nerves.~Z_ /"": A <. ‘v’-:\“*:\ﬁ b e

e The P.N.S. has somatic and autonomic cofnpoﬁéﬁt‘s'fd et

E Subdnvxs_lon of brain (ﬂﬁﬂ'ﬁ? o ﬁﬁFT]

— i —

. ~Brain stem [~ 1. Medulla~ &I Ewé'éﬁ
' 2. Pons-— 3m1"rqa -

3. Mid brain— 'E!‘EZT ofgss _:-_‘ i \,";““-\\
2. Cerebellum— Ffm a aq—:gqﬁﬁaz Las \ K
3. Diencephalon- = gqﬁaa; oy ) ‘_)
4. Cerebrum-— qg?\ qﬁ;fﬁg B Wﬁﬁ'ﬂi ~ ' i

* Parts of br.un—

1. Fore brain [ Cerebrum— I8¢ HiETsh
(37 Hiass) Diencephalon— 3= TH{&TSH

’ 2. Mid brain — Mid brain— ¥e7 A{E&TSh
- (T wieasn)
3. Hind brain Medulla oblongata— THHT ¥
(991 afigss) E Pons— 39S

- Cerebellum— &Y #iETsH

¥
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Spinal ncrvu,—- ({fIHT ke ’?‘3' g4 fg4ar) =

3
| Cervical nerves— =%, 8  pairs O p—
2. Thoracic nerves=_. 12 pairs ; o
3. Lumbar nérves—= . 5 pairs |/ Eood
4. Sacral nerves— ™~..5 palr,,. — |
i ] 5. Coccygeal nesve—R &1 pairs 8 K
Total ~ 31 pairs . ST Py,
¥ - . = =t g e BN
H * Cranial nerves— 12 pairs= 3994 A4l Nt
' 1. Olfactory nerve 7. Facial nerve . (<
2. Optic nerve 8. Auditory—\”es[ibﬁl’ocochlear nerve
3. Oculomotor nerve 9. Glossopharyngeal nerve \
4. Trochlear nerve ',HI‘O;}LVagus nerve
5. Trigeminal nerve 1. Accessory nerve =
__ 6. Abducent nerve 12. Hypoglossal nerve
* Sympathetic nervous system (Jg&@l A1)

(Thora‘co—Lumbar-Division)— T,-T,, and L -L,
* Parasympathetic nervous system—(93TJ&1 Trisan)

(Cranio-Sacral Division)—Cranial nerve— 3-7-9-10 and S -S,-S,

Nervous system division
e Two principal division of the nervous system are the
1. C.N.S.= Central nervous system— =3 A2 HEHH
51 He-H

Iy N . - —r
/) 2. P.N.S.— Peripheral nervous system— 9577 F7%

\ * >The C.N.S. consists of the brain and spinal cord.
| 7. Brain (Af&@sR)

= Embrvnlngical parts of brain and their derivatives -

o
p

! & “e . 1 e e Tk ad

i Prlmar\ brain | Secondary brain I’Dcr:v:ttn’vx i( avities
veqiclcs { ve.icles | ! .

g S E— 4+ : :

f 1. Prosence ph a- .Telence plmlnn (1. Ce re hmm Lateral ventricles

|
lon (F nrt..hmm![ 3. Diencephalon ;l Thalamus
' j -Meu t(hllmi‘!\.

- L T P |
i'Thard venltrncl {
|

|

e e e e l.___. — — e

‘I
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Pri{nar_v brain Secondary brain |Derivatives Cavities ‘
vesicles vesicles
) 3.Epithalamus
4. Subthalamus
’ 5. Hypothalamus; .
2. Mesencephalon | 3. Mesencephalan |1. Mid Brain | Cerebral agnueduct
(Midbrain) ——
3. Rhombencepha- 4.Metén¢epbalon 1. Pons ?Fourih_ycn{ricle
f el -
N lon (Hind brain) i 2. Cerebellum f
{ P, 5.Myelencephalon 1. Medull o_
.'[ ' — | oblongata
Interventnicular foramen
g0 —Encephalon
L — r Tek < d— i
.' " 3 Pros. o_ e : : "ﬁﬂﬂ'i' Ventricle
- 1 | Di. '
. i Mes. — 4 L = -
WA D Cerebral Agpegduc:
s
Rhomb. — J‘ Me:.
s N ame Venldc‘ic
-_:— o _\7' Myel Q
T -Central ,canal

Spinal coryd
—n

Fig. 5.4 Embryological parts of the brain

2. Introduction of brain

The adult brain i1s made up of about 100 billion neurons
and 1000 billion neuroglia. It is one of the largest organs of
the body averaging 1.3 kg weight. and can be divided four

principal part.
1. Brainstem 3 Diencephalon
2. Cerebellum 4. Ccrc}jﬁim

The brainstem s cn'nt':nunu‘: with the spinal cord and
consists of the medulla-oblongata. pons and mid 'nrai‘p.

Posterior to the brainstem is the cerchellum.

I
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Thalarhus _
Hypothalamus__ >~
-Epithalamm-.,__if"'
ineal gland—
Midbrain 5

Diencgpharlg

Ponl}‘i_

Medulla oblongata ==
Cerebellum

Spinal cord 7

Brain stem

] Infundibulum

Pituitary gland

Fig. 5.5 Brain

] ‘j
- o s S Cerebral coriex
1 1 - {'! [ TA"4 atter
Longitudinal cerchral fissurc_ ----}—--—j—' 7o ey matter)
While rmatter —; = | —:‘) | : .
. ateral ventricle
Corpus callosurn - B ,,x/ _ateral ventrnicic
Caudate nucleus

l ,tf;/L;;ti:I;zl sulcus
T ]
— - Lentilorm nucleus

]

| Thalamus

[ ~ Claustrum 3rd ventricle

1 Hippocampus _ Optic tract  »

' Pons —=]|1|._-|pgdnn- tlar wastern
' . T ped
; Choroid plexus of -

4th ventricle <
Cerebellum

Medulla oblongata

tion

Fig. 5.6 Brain-Coronal sec

—

5.7 Lobes of the brain

Fig.
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Superior to the brainstem is the diencephalan.

The cerebrum spreads over the diencephalon like the
cap »~f mushroom. It occupies most of the cranium and
has right and left halves called cerebral hemispheres.

3. Protection and coverings

e The brain is protected by the cranial bones and cranial me-

ninges.
The cranial meninges surround the brain. They are continu-
ous with the spinal meninges, have the same basic structure
and bears the same name.

> amater— Outer lay
e The dur . .)er
e The arachnoid mater— Middle layer
e The piamater— Inner layer
b 4

An extension of the durama

(1) Falx u.r(,brl— Separales the two hemispheres of the cer-

cbrum.
(2) Falx cerebelli— Separates the two hemispheres of the cerebel-

Jum. .
(3) Tentorium cerebelli- Separates the cerebrum from the cerebel-

lum ———
(4) Diaphragma sellae— Small horizontal fold. 'S \
4. Cerebrospinal fluid (C.S.F.) 1 ] "
e The C.SF.i1s a modified nissue ﬂui\\ - ‘:“
e The brain and spinal cord are ‘nourished and protecied against

chemical or physical injury by C.S.F. This fluid continu-
ously circulates Through ihe subarachnold. space” (B/w
arachnoid and pramater) around the brain and spinal cord
and through cavities within the brain and spinal cord.

e Four C.S.FF. filled cavites within the brain, which are called

entricles. -

e FEach ol the two lateral ventricles is located in a hemisphere
ol the cerebrum.

e The third ventricle 1s a narrow cavity at the midline superior
to the hypothalamus and B/w the right and left halves of the

thalamus.
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e The fourth ventricle lies B/w the brainstem and the cerebellum.
e Total quantity of CSF— About 150 ml. -
e
e Formation of CSF- About 200 ml/hour
— About 5000 ml/day . o
e Normal pressure of CSF- 60 to 100 mm of Cbl‘ or waler
Applied aspect— e CSF can be obtained by— Lumbar punc-
ture. It is done by passing a needle in
the inter space B/w the third and fourth
lumbar spines.
e Biochemical analysis of CSF is of
diagnostic value in various diseases.
Like bone T.B.
Brainstem
e The brainstem connects the spinal cord to the diencephalon.
e It consists of the medull- oblongata, pons and mid brain.

8. Medulla-Oblongata (JEHT TiivsH)
1. Embryoloéical part A

Primary brain vesicles— Rhombencephalon

Secondary brain vesicles— Myelencephalo.c&

Derivatives— Medulla-oblongata
2. Introduct?]‘// _ :

Medulla evélop from the myelencephalon

It is a continuation of the superior portion of the spirfal cord
and form the inferior part of the brainstem.

The medulla begins at-the foraﬁrr']en magnum and. extends
upwards to the inferior border-of the pons.

It's length about 3 cm.

Location— It lies m thc anterior part of the posterlor
cranial fossa.- — : <

Relations—Anterior=It is related to the clivas and meninged.
—— S
Posterior— To the vallecula of the cerebétlum.
= & - L
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=2 = Colliculi ,
= =
Oculomotor nerve _ . Substantia nigra
t ‘ A N T~ s

Trochlear nerve Crus cerebri

Trigeminal perve .

Middle _ cerebellar
peduncle .

?'hve QS
_i.—P):imid e

Piframidal decussatian

Glossopharyngeal -nerve ———g

ypog!ossal nerve ———_
i

Vagus nerve --
S —

Accessory nerve -—-—

Superior colliculus

- Inferior brachium

LY
Trochlear —— Inferior colliculus

—

—-Median eminence

Inferior cerebellar Facial colliculus

peduncle

- Vestibular area

—--L ~=——~— Striae medullares

k -- T~~~ Hypoglossal triangle
Cuneate tubercle ——— S—'(L ) ~—~ Vagal wisngle
Gracile wbercle ———a—-- %
E . . - —— Fasciculus gracilis

Obex ———"3_ )\ - == _1 _p__,_..-F:nsc:culus cuneatus
..J-- -

\\ 1 §° f

-
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3. External features

e

II.

It is divided into right and left halves by-the anterior and
posterior median fissures.

L]

Each half ig further divided into- antertor, lateral and poste-
rior regions by the anterolateral and posterolateral S-I-JILCI

Anterior region— “The anterior region’is in form of a longl—
tudinal elevation called pyramids. In the lower-part of the
medulla many fibres of the right and left pyrafﬁlds Cross in
the midline formmcr the Eyram1dal decussatﬂ&n

Lateral reglon.— The upper part of lateral- re.glon»shows an
oval elevation the ohve The rootlets of the hypoglossal nerve

emerge from the anterolateral sulcus B/w the pyramid and
the olive.

-

The rootlets of tHe 9~10-1 1th cranial nerve emerge through
the posterqlateral fissure, behind the olive.

I1I.Posterior region—-Lies B/w the posterolateml sulcus and

posterior median fissure. The upper part of this region is

marked by a 'v'_shaped depression. which is the lower part
of the floor of fourth veéntricle.-

e Below the floor loncltudmal elevation from med1al to
lateral side- Fasciculus gracikhis, fasciculus cuneatus.

——

e Upperends of the fasciculus gracilis and fasciculus cuneatus
expﬁna to form gracile tubercle and cuneate tubercle.

e These tubercle formed by nucleus gracilis. and nucleus
cuneatus. -

Medulla is divided two parts— Lower closed part and upper
open part. ‘

e Lower closed part with a central canal and the upper open

part. Where the central canal open out to form the fourth
ventricle.

9. Pons (SS01gh) -

1. Embryological development

Primary brain vesicle- Rhombencephalon.

Scanned with CamScanner



g

7 I T ATS 9= O] R4

o Second:ii‘y' brain vesiclé-'- c.ephalon
i - M ——

e Derjvatives— Pons.

e Cavity—Fourth ventricle.

2. Introduction

e Pons_means- Bridge

Pons develop from the metencephalon.

The pons is the middle part of the brains;em.

e Connecting the medull.l to mxd brain.
Position= It lies dlrect]y superxor to the medulla and antenor

to the cerebellum.
e It's length about ._,.5 cm.

3. External features
The pons has two surfaces— 1.Ventral or anterior surface.

- - 1
- 2.Dorsal or postenor shrfacc.
t

(1) Ventral surface—
It is’ convex in both direction and is transversely stri-

@
ated. In the median plane, it shows a vertical basilar
sulcus which lodges the basilar artery.

e Laterally, the surface is commuous with the mlddle

-—

cereben-ar pedunc.le

o

e The trloernmal nerve is attached to this surface at the
junction of the pons w1th the pedunclc n.e/
[ Goa )
Theﬁ%bducent@iacml and f'equbg‘l,ocochler‘ rve are
attached at the lower border of the ventrql surfaec or

junction oprons and rﬂedu]la oblonﬂata i

(2) Dorsal surface-— It is hldden by the u..reb;llum and forms
the upper half of the ﬂoor of fourth vcntrlc]e

10. Mid Brain (9" tlﬁaﬁ-?)

5 J
1. Embryologicaldevelopment
e Primary brain vesicles—

e Secondary brain vesicles—
3 -«

-

Mesencephalon.
Mesencephalon.
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o Derivatives—

e Cav1ty-—
2. Introductlon

o The “mid:brain develop from the mesencephalon. \

It is shortest part Qf brainstem.

o) It connects ‘the pons with the dlencefiha]on.

e It's cavity is known as the cerebral aqueduct

It connects third Ventncle with the- fourth ventr-lcle

Locatlon-—Upwards and forwards from t}le upper part of the;pons.
elatlon—Anterlorly It is related 1nterpedunclar structures

-

~~ Posteriorly— Splemum of corpus callosum, gréat
cerebral veln plneal body

Later lly— It is related on each side to parahipo-
@ \\_’J cﬁmpaLﬂg optic tracts, poetemr cer-
~ebral artery, basTem trochlear nerve.

e It'slength abou y ‘ -

3. External features _
. 5 = —\.—__t___‘_
It is divides two parts by cerebral aqueduct—

-

- \

1. Ventral part or anter—ior. :
- 2. Dorsal parf or posterior.
(1) Ventral part—A padr'gf_gerebral peduncle Each peduncle
is made up three parts.
(A)Crus cerebri— Anterior
(B) Substantia nigra— Middle .
(O) Tcgmentum— Posterxor * :
—— A
(A)Crus cerebn— They form the ventral part of the
midbrain. They are “white ropelike structures.

(B) Substantia mgra— It is a lamina of grey mater made up
deeply pigmented nerve cells.

@_ B/w the crus cerebri 'md tegmentum.
i it & - b . N

(C) Tegmentum— It lies dorsal to the substantia nigra and
g ventral to the tectum.

- =]
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Red nuclei— It is a Iarge ovoid mass of” grey mater. lies
in the anterior part’ “of tegmentum

2. Dorsal par}— The postetior portion of the mid brajih is called

11. Cerebellum (g afeTsn)

the tectum (roof). and “céntains four rounded elevat:qn the
corpora quadrlgemlpa '

T

The two superl r elevatlon are_ known as the-— Superlor
COlIlCUll

—_——
The two inferior elevation axe known as the— Inferior colliculi.

The nuclei in the mid brain are associated with cranial nerves.

e Oculomotor nerve— Arises wventral part (middle) of
mid brain.

o Trochlear nerve— Anses both lateral side of mid bram

1. Embryological developmeént

Primary brain vesicles— Rhoxhbencep‘l:)alon
Secondary brain vesicleg— Metencephalon
Derivatives— Cerebellum’
Cavity— Fourth ventricle4

2. Introduction

It is develop from metencephalon.
It is also.called little brain. .
The cerebellum is the second la\rgcst ;;ortiomof the brajn.
And the largest part of the hind brain.
Situation—elt is situated in the postenor cramal fossa. ,
e Inferior and posterior aspect oli_the cranial cavxty
eBehind the pons and medulla.

e And inferior to the postcrlor poruon of cerebrum-
S

—

Shape—_It's Shapthllk(.. butterﬂy

Measurmenf— e Weight— 150 _gm.
e Length— 7 cm.
- 4
e Width— 8-10 cm.
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3 Vermis
Fig. 5.10 Cere perior View
Fourth ventricle (- > . f| Cerebellar
- : B = r e peduncles
e

Posterior (middle) lobe

OR .

" . Fig. 5.11 Cerebellum-Inferior View
e Relation-

e Anteriorly— Fourth ventricle, pons and medulla.

e Posteroinferiorly— Squamous part of occipital bone
) ——— > =

e Superiorly— Tentorium cerebelli

3. External fpatﬁ res =

e The cerebellum consists_of two cerebellar hemispheres that
are united to each other'through a median vermis.

(A)It has two surfaces— 1. Superior surface2. Inferior surface

1. Superior surface— It is convex, the two hemispheres are con-
tinuous with each other on this surface.

2. Inferior surface—Shows a deep median_notch called the
vallecula which separates the right and left hemispheres.

(B) It has two nspccts—_-l. f\lllcri()(";mpccl 2. Posterior aspect

1. Anterior aspect— Anterior aspect of the cerebellum 1s marked
by a deep notch in which the pons and medulla are lnd_t._:a:;'i. .

2. Posterior aspect— Posteriorly, there is a narrow and deep
notch in which the falx cerebelli. |
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(C)Lobe of the cerebellum-—

e Each hemispheres is divided into three fobes.
nterior lobe

-~

Z. Middle or pos;er:or lobe
3. Flocculo nodular lobe

1. Anterior lobe— Lies on the anterior part of the superior sur-
face. It is separated from the middle lobe by the fissure
.prima. '

2?:(“ Middle lobe— It is the fargest of the three lobes. It is Jimited

infront by the fissure prima on the superior surface and by
the posterior lateral fissure on_the inferior surface.

3. Flocculo nodular lobe— It is the qmalles( lobe of the_cer-
ebellum. It lies on the inferior surface, infront of the
posteroladteral fissure. B B

(D) Main fissure of the cerebellum-—

Each hemispheres i1s divided by fissures.
1. Horizontal fissure "y -

2. Primary fissure (fissure prima) -

Z R Poéter-olatefral_ fissure ' ]

1. Horizontal fissure— Separates the -superior surface from the
inferior surface. -

(]

Primary fisSure— Separates the anterior lobé from th<. middle
lobe on the superior surface of the cerebellum.

3. Posterolateral fissure— Sepa.ratca the middie lobe from the
flocculonodular lobc. on the inferior \urlaug

4. Funttlon.llm~lon of the gerebellutn
1. Archi-cercbellum
2. Paleo cerebellum
3. Neo cercbellum
(1) Archi cerebellum-
1. The oldest part of the-cergbellum.

2. It is made up of the {locculonodular lobe.

- o ¥
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| ' \~ 3. It controls the axial musculature and the- b]latcral_move-
I [N, ments used for locomotlon 1 and mamtenanc\e of equ1lxb-

s A . -
/ T _r:um
' Paleo cerebellum— 9

It is the riext part of the cerebellum-to appear.
2. It is made up of the anterior 1gbe.

| 3. It controls tone, posture and crude movements of the
[ limbs. ¢ R |
' (3) Neo cerebellum-— @ /

1. It is the newest part of the cerebellum to_dewvelop.
2. It is made up of th¢ middle lobe.

i =
3. Regulation of movements of the body.

q 5. Connections ef the cerebellum

l The fibres entermg or leavmg the. cerebellum are grouped
to form three paired ped'uncles which connect the cerebellum

to the m:d brain. The pons and medulla. \_\’A
(1) Superlor cerebellar peduncles— ﬁ
1. Cerebellum connec'ted te ‘mid_brain. //"5"”

/ —
2. Contains— Mostly Jaxon.
3. That conduct out puf from the cerebellum in to the mid
brain. ‘

(2) Middle cerebellar peduncles—
1. Cerebellum connected to-the pons.

2. Contains— Only sensory axon.
3. Which conduct input from the pons into the cere bellum.

(3) Inferior cerebellar pedunclcs-— )
1. Cerebellum connected to medulla oblongata.
2. Contains— Bath sensory and motor axon.
3. That carry information into antl out of the cerebellum.
e Gray mater-The superficial layer of the cerebellum, called
the cerebellar cortex, consists of gray mater
in a series of slender, parallel ridges called folia.
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White mater—Deep to the gray matter are white mater tracts

=) called arbor vitae that resemble branches of tree.
12. Diencephalon (ST TH&H)

—_—

1. Embryological development

S

Primary brain vesicles— Prosencephalon

Secondary brain vesicles— Dxencephalon
Derivative.s— e Thalamus— ITH AT A<
5 o M_e_@thalamus:— T{-.?j_%ﬁa-,"
'é' e Epithalamus— SAfe=ash
g @ ° Szbthalamus— 3‘«[3_%?{35
e Hypothalamus— HAY: E

Cavity— Third ventricle.

2. Introduction

(1)

The diencephalon begins where the mid brain ends and sur-
rounds the third ventncle

It is a midline structure which is larcely embedded in the cer-
ebrum and therefore hidden from surface view.

It's cavity [orms greater part of the third ventricle.

The hypothalamic sulcus, extending from the interventricular
foramen to the cerebral aqueduct; divides each half of the
d:encephalon in te dorsal and ventral part.

Dorsal part of diencephalon—
I. Thalamus

2. Metathalamus (including medial and lateral geniculate
bodies.)

3. Epithalamus (including pm:,al body and lnbenula)

(2) Ventral part of diencephalon—1.Hy pothalamus

2.Subthalamus

(1) Dorsal part of diencephalon— ~—
Thalamus (3@ 91 ATFATH<R)

(1) lntruductipn—

e Thalami are two large ovoid masses of grey mater.
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e Situated one on each side of the third ventricle.

—r _
peduncles (below) —X f_.‘t,’ \ F\ /ﬁ
' l

S—
(2) External feature— NS ,
,-"L\ e It has two ends—1. Anterior t:ncl — 2. Poste)l-;z!r end | 1
k_. e Four surfaces— 1. Superior surface N

3. Medial surface
2. Inferior surface 4. Lateral surface {5-\{
Ends— ()
1. Anterior end—- It is narrow, rounded and lies close to the
median plane. It forms the posterior boundary of the | &

interventricular foramen. (foramen of monro). lx\-kq\,' ‘

=. 2. Posterior end- It is large and expanded and is known as {{ A\

the pulvinar. It is directed backwards and laterally and L (\
overhangs the superior colliculus and its brachium. -

Surfaces— (N

1. Superior surface— It is free, slightly convex and is covered
by layer of white mater. It 1s divided into lateral ventricular
part and medial extra ventricular part.

2. Inferior surface— Rests on the subthalamus and
hypothalamus.

3. Medial surface— Forms the posterosuperior part of the lateral
wall of third ventricle.

4. Lateral surface— Forms the medial boundary of the posterior
limb of the internal capsule.

* Function of thalamus— Relays all sensory input to the cerebral
cortex provide crude .lpprm.mon ol touch, pressure, pain
and temp. \ . N

Metathalamus (95 99&) || - B\ : N )
(1) Introduction— '

e The metathalamus consists of the medial and lateral
geniculate bodies, which are situated on ecach side of
the mid broin, below the thalamus.

1. Medial geniculate body- It 1s an oval elevation situated
just below the pulvinar of the thalamus and lateral to the
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| Zaperior colliculus. The inferior t.)rachiu_m connects the
~Eh L Al geniculate body to the inferior colliculus.
m

| Lateral geniculate body— This is a small oval elevation,
2.

‘tuated anterolateral to the medial geniculate body, below
situs

he thalamus. It is overlapped by the medial part of the
~ t

<N\

| lobe and is connected to the superior colliculus by

temporal ! |
the superior brachium.
Function of metathalamus—
> It is the final relay center in the visual pathway.
L
Epithalamus (rfEa=as)
’.' [ntroduction—

The cpithalamus occupies the caudal part of the roof of the
diencephalon and consists of—

1. Right and left habenular nuclei.
> Pineal body or epiphysis cerebri.
;, Habenular commissure.
4. Posterior commissure.
(2) Ventral part of diencephalon-—
I-lypot.halarnus (1= aﬂﬁ) o
(1) Introduction—

The hypothalamus is a part of the diencephalon. It lies in
the floor and lateral wall of the third ventricle.
(2) Parts of hypo thalamus—1. Optic part. 2. Tuberal part.
) — R
Q:\x‘\ 3. Mamillary part.
(3) Functions—e Control of autonomic nervous system. (ANS)

e Control of pituitary gland.

e Regulation of emotional and behavioral patterns.
e Regulation of cating and drinking.

e Control of body temp.

Subthalamus (37EITH)

e Introduction—

The subthalamus lies B/w the mid brain and the thalamus.

—-
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e It is develop from telencephalon.

; /

1/ Embryological doveIOpment/ Y
5 e Primary brain vesicles— Prosencephalon ]l/ :‘ :
'L e Secondary brain vesicles— Telencephalon \ '
| e Derivatives— f‘“__/u Cerebrum v‘\/(

—

l e Cavity— [—_ ,‘,,.,._{\Q‘-:\ r Lateral ventricle o Y
l ". 1 \fA | Y r—-\(
1 (2) Introduction— 5 ,

| e The cerebrum is the largest part of the brain and consists of
| two cerebral hemispheres connected by a mass of white
mater called the corpus callosum.

| e Each hemisphere extends from the frontal to the occipital
‘i bones. Above the anterior and middle cranial fossa, and
; posteriorly, above the tentorium cerebelli.

e The hemispheres are separated by a deep cleft, the
longitudinal fissure, into which projects the falx cerebri.

3. External features

(A)Surfaces—1. Superolateral surface 2. Medial surface

_ 3. Inferior surface

' (B) Borders— 1. Superomedial border 2. Inferolateral border

' 3. Inferomedial border

(C)Poles— 1. Frontal pole 2. Occipital pole
3. Temporal pole ANTERIOR

— Frontal lobe
Longitudinal fissure

Precentral gyrus -
Gyrus Central sulcus

Postcentral gyrus— 5 Partetal lobe
Sulcus -
Cerebral cortex
Cerebral Occipital lobe
white mater ‘ AR - V) Loy Left hemisphere -~ Right henmsphere
Fissure -~— -"‘""“‘:"1 & “'?
(A)Surfaces— Fig. 5.12 Cerebrum-Superior View

1. Superolateral surface- It 1s convex and is related to the
cranial valut.
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2. Medial surface— It is flat and vertical. It is separated from

the corresponding surface of the opposite hemisphere by
the falx cerebri and the longitudinal fissure.

3. Inferior surface— It is ir-regular. ;
(B) Borders— '4

1. Superomedial border— Separates the superolateral surface
from the medial surface.

2. Inferolateral border— Separates the superolateral surface
from the inferior surface.

3. Inferomedial border— Separates the medial surface from
the inferior surface.

(C)Poles—

1. Frontal pole— At the anterior end.

2. Occipital pole— At the posterior end.

-3. Temporal pole— At the anterior end of the temporal lobe.
4. Sulci and gyri
@

The surface layer of each hemisphere is called the cortex,
and is composed of grey mater.

The cortex is folded in a complex manners, so that there are
a number of raised area called gyri and the area separated
by fissure called sulci.

* Main sulci—

1. Central sulcus 2. Lateral sulcus

3. Parietooccipital sulcus
* Main gyri-

1. Pre central gyrus— Lies anterior to the central sulcus.
2. Postcentral gyrus-— Lies posterior to the central sulcus.
3. Superior temporal gvrus— Below the lateral sulcus.

5. LLobes of cerebral hemispheres

e [ach cerebral hemisphere 1s divided into four lobes.
1. Frontal lobe 3. Occipital lobe
2. Parietal lobe 4. Temporal lobe

S S e S
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Their positions corresponding bones.

The lobes are best appreciated on the superolateral surface.
The sulci separating the lobes on this surface.

1. Frontal lobe— It is situated infront of the central sulcus
and above the lateral sulcus.

2. Parietal lobe— It is situated behind the central sulcus and
above the lateral sulcus.

3. Okccipital lobe—It lies below the parieto-occipital sulcus.
4. Temporal lobe— It lies below the lateral sulcus is situated
the temporal lobe.

6. Main functional area of the cerebral cortex

1. Motor area— Anterior to the central sulcus _, Frontal lobe

2. Premotor area or psychomotor area—Anterior to the motor area
s Frontal lobe

3. Sensory area—Posterior to the central sulcus_, Parietal lobe

4. Auditory (Acoustic) area— Below the lateral sulcus
—y T'emporal lobe

5. Broca's or motor speech area— Above the lateral sulcus
_)Fromal lobe

6. Visual area— Situated on the posterior pole_ Occipital lobe
7. Cranial nerve emerge—1.0Olfactory nerve 2. Optic nerve

14. Spinal Cord (Jg#T &1US)

1. Introduction and external features

The spinal cord is a cylindrical, greyish white structure of
the central nervous system. It occupies the upper two-thirds of
the vertebral canal.

It begins above at the foramen magnum. Where 1t is con-
tinuous with the medulla-oblongata of the brain. and below the
level of the lower border of vertebra L, or the upper border of

vertebra Lz.

It is about 45 cm. long. The lower end is conical and is
called the conus medullaris. Which end at the intervertebral disc
B/w the vertebrae L, and Lz.
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Medulla oblongata
Gracile tubercle

C2 nerve
Dorsal ramus

Ventral ramus
C3 nerve

"~ > Vertebral artery
"1, "\ posterior nerve root

-pPosterior median fissure

C4 nerve — ¢ Pia mater
C5 nerve )
C6 nerve Arachnoid
C7 nerve Dura mater
C7 Vertebra
C3 nerve £y

T1 vertebra .

T1 nerve — A& 4

Brachial plexus 7
Sympathetic ganglion and trunk
Spinal nerves

‘= —— | st intercostal nerve (T1)

2nd intercostal nerve (T2)
spinal ganglion
3rd intercostal nerve (T3)

—- 4th intercostal nerve (T4)

: J,—-Sth intercostal nerve (T5)
“z‘f‘ Dura mater

»' ___ 6th intercostal nerve (T6)
~—— Pia mater

&~—— 7th intercostal nerve (T7)

|

Posterior Spinal artery
Posterior median fissure

Posterior lateral sulcus
Spinal ganglion

— 8th intercostal nerve (T8)
Openings for anterior and

pOSterior nerve roots ~——9th intercostal nerve (T9)

-~ =—— 10th intercostal nerve (T10)

i
.!. ‘

Posterior nerve root T12

1 1th intercostal nerve (T11)
T12 vertebra —
Subcostal nerve (T12)

Conus medullans
= L1 nerve

“~=== Cauda equina
«—— L2 nerve

L1 vertebra

—

oy —
.

-

== L3 nerve

“a . a &
Filum terminale internum
~—— L4 nerve

Dorsal ramus LS nerve
Sacral cannl

Dorsal ramus S1 nerve
Filum terminale externum
Superior gluteal nerve

e S5 nerve
Inferior glutenl nerve

Coccygeal nerve

s~ Sciatic nerve
Pudendal nerve

Fig. 5.13 Spinal cord
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e Arising from the conus medullaris is the filum terminale, an
extension of the piamater that extends inferior and anchors
the spinal cord to the coccyx.

e The spinal cord in the cervical region, where it gives origin
to the cervical and brachial plexus, and in the lumbar and
sacral region, where it gives origin to the lumbar and sacral
plexus. When the spinal cord is viewed externally two
enlargments can be seen.

e The superior enlargment called the cervical enlargment, ex-
tends from the C_ -T, vertebrae.

e The Inferior enlargment called the lumbar enlargement, ex-
tends from the T,-T , vertebra.

Two grooves divide the cord into right and left sides.

The antero median fissure is a deep, wide groove on the
anterior side.

e And the postero-median sulcus is a shallower, narrow
groove on the posterior surface.

2. Root of the spinal nerves

Along the whole length of spinal cord are attached 31 pairs
of spinal nerves by the anterior or motor roots and the posterior
or sensory roots. Each root is attached to the cord by a series of
rootlets. Which extend the whole length of the corresponding

segment of the cord.
3. Meninges of spinal cords
e The spinal cord like the brain is surrounded by three
meninges.
1. Dura mater
2. Arachnoid mater
3. Pia mater

1. Dura mater— The duramater is the most external mem-
brane, that encloses the spinal cord and cauda ecquina. It 1s
continuous above through the foramen magnum with the
meningeal layer of duramater covering the brain. Inferior, it
ends on the filum terminale at the level ol the lower border of
the S, vertebra. The dural sheath lies loosely in vertebral canal
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first cervical vertebra)
es (8 pairs)

o 2 ’ =
Lesser occipital nerv ; Cervical ne
cervicahs\:\\;'. é,@?ﬂt;c:ervicﬂl enlargement

Atlas (

Transverse cervicalis nerve—— & ‘ed - First thoracic vertebra
Supraclavicular nerve ~ T 1
. Phrenic nerve PP ¥ oy e _?_‘Tm
Brachial plexus (C5-T1) " ,/4;'-:: v n )
Musculoculanecus nerve———~-—— ZFh oo ? ! horacic nerves (12 pairs)

Median nerbe//,_f;_:,"—"f-

Axillar nervc/-; he f'/

Radial nerve =y
Ulnar nerve g

Intercostal (Thoracic) nerves—- - ~i=

Lumbar Plexus (LI1-L4)

e ] T
Lumbar enlargement

x First lumbar vertebra
_.;:--—/-—:Conus medullans )
3 Lumbar nerves (5 pairs)
R iruinal nerve > Tals __-q———"’_"-'r‘r-—_’(:auda equina
Ilioinguinal nerve — Fagle-—= Caud.

—_——
|

c Lateral femoral —- r-' u——-—:" o

utancous nerve L Vi Sacru ) <)

Femoral nerve — o "7 g 3" ———— Sacral nery es (:5 qp?llﬁ[—)nir)

SACRALPLL?gﬁéa;&n@W PR LN /. & —Coccygea n'ir;:l:
Common peroneul-y);-ve,//’j*—;j::‘ > Filum termi

Sciatica Tibial nerve /

nerve Posterior femoral/Cutaneous nerve
Pudendal nervé

Fig. 5.14 Spinal cord and sp )
and is separated from the wall of the canal by th\?ee:‘;;atdz;a(i
space. The duramater extends along each ner ding h
becomes continuous with connective tissue Su_rroun lnl? :’::aC f
spinal nerve at the intervertebral foramen. s S:JI' tj‘:etl?
the duramater is separated from the arachnoid mater DY e
potential subdural space.

2. Arachnoid mater— The arachnoid mater 1s a ch?hcate
impermeable membrane covering the spinal cord and lying fj"/
w the piamater internally and the duramater externally. It i1s
separated from the dura mater by the subdural space. that
contains a thin {ilm of the tissue {luid. The arachnoid separated
piamater by a wide space— The subarachnoid space, which 1s
filled with cerebrospinal fluid. The arachnoid 1s continuous
above through the foramen magnum with the arachnoid
covering the brain. Inferior it ends on the filum terminale at the
level of the lower border of the S, vertebra.

inal narves

3. Piamater— The piamater is a vascular membrane that
closely covers the spinal cord. It is continuous above through
the foramen magnum with the piamater covering the brain.
Below, 1t fuses with the filum terminale. The pramater 1s
thickened on either side B/w the nerve roots to form the
hgamentum denticulatum. Which passes laterlly to be attached
to the duramater.

LW TovmiT-11
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4. Internal structure of spinal cord

When seen a transverse section the grey matter of the spinal
cord forms H-shaped mass. In each half of the cord the grey
matter is divided into—1. The anterior grey column (Horn)

2. Posterior grey column. (Horn)

In some parts of spinal cord a small lateral grey column is
also present. The grey matter of the right and left halves of
the spinal cord is connected across the midline by the grey
commissure which is traversed by the central canal.

The white matter of the spinal cord is divisible into right
and left halves, infront by a deep anterior-median fissure
and behind by the posterior-median septum.

In each half the white matter is divided into—
1. The posterior white column.

2. The lateral white column.

3. The anterior white column.

The whitematter of the right and left sides is continuous
across the midline through the white commissure which lies
anterior to the grey commissure.

The spinal cord gives attachment on each side, to a series
of spinal nerves. Each spinal nerve arises by two roots-
ventral and dorsal. Each root i1s made up of a number of
rootlets. The length of the spinal cord giving origin to the
rootlets for one spinal nerve constitutes one spinal segment.

5. Tracts of spinal cord

A collection of nerve fibres that connected to masses of
grey matter within the central nervous system called a tract.
Tracts may be ascending or descending.

e Length— 45 cm.
Width— 1.25 cm.
Weight— 30 gm.

®

L2

e Cervical enlargement— C_-T,
L]

[Lumbar enlargement— T -T |
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Fissures— Ant. median fissure
[Post. median fissure
Conus medullaris— Vertebral level L -L,
Filum terminale— Coccygeal (Coc,)
Meninges - Duramater
Arachnoid mater
Pia mater

Subdural space— B/w dura and arachnoid= Serous fluid.

Subarachoid space— B/w arachnoid and pia='CSF.

6. Blood supply of the spinal cord

* Three longitudinal arteries—e Anterior spinal artery.

e Two posterior spinal arteries.

7. Venous drainage

* Six longitudinal channels.

o

Anteromedian— Single channel.
Posteromedian— Single channel. -
Anterolateral— Paired channels.

Posterolateral— Paired channels.

15. Ventricles of the brain (¥Rassa EM)

e The four CSF filled cavities within the brain which are called
ventricles.

1.

~

—

-5
4

4.

Right lateral ventrical- Yafass fegq IfEgor Wﬁ‘l‘eﬂ
Left lateral ventrical- YHiass ffa am "H‘é"la
Third ventrical— AGsw7Ta gdaig &t

Fourth ventrical- AfEsHTa Iqd 7@

(1,2) Lateral ventricals— 1s located in each hemisphere of cer-
cbrum.

(3) Third ventrical—- i1s a narrow cavity along the mid line
superior to the hypothalamus and B/w the right and left
halves of the thalamus.
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Fig. 5.15 Ventricles of the brain
Key
A Lateral ventricle B Interventricular E Lateral aperture (m
1 Anterior horn (Monro)
2 Posterior horn C 3rd ventricle F  4th ventricle
3Inferior horn D Cerebral aquduct G  Median aperture (Magendie)

(4) Fourth ventrical-Lies B/w the brainstem and the cerebellum.

(ID) Formation, circulation and absorption of CSF|

% The formation, circulation and absorption of cerebrospinal

fluid—-
Choroid

secrete CSF

Choroid .

secretes CSF

Choroid
—> Plexus

secretes CSF

and then is deliv
ered to all body

tissues as

—> plexuses —> [Lateral ventric]esl

CSF flows through the inter- .
ventricular foramina into the I

s Plexus ——> |Third ventricle|

and then through the cerebral

aqueduct into the

[Fourth ventricle]

where it exits through the lateral
and median apertures into the

[Subarachnoid space

lwhere it can pass through the

Arachnoid villi of dural
venous sinuses

to enter

[Venous blood|

which flows to the
Hecart and lungs
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(I1I) Blood supply of the brain—

e The arteries supplying the brain are the internal carotid and
vertebral arteries and their branches. :

* Internal carotid artery— It has five branches.

— 2. Anterior cerebral artery

e Three large branches—[ 1. Ophthalmic atery
3. Middle cerebral artery

e Two small branches— 4. Posterior communicating artery
5. Anterior choroidal artery

Medial orbitofrontal artery
Anterior cerebral artery
Middle cerebral artery~"J:
Internal carotid artery —

Posterior communicating -

artery

Posterior cerebral artery

Anterior communicating artery

(37
1 Za-

|U’. Supcrior cerebellar artery
ﬁi&\lﬁﬁ _/ Pontine arteries

Basilar artery

- Internal acoustic arte

# —Anterior inferior ccrcb(glnr artery
= Xcrtcbral aflc:iy

/ nterior spinal arte

/ ~Posterior sr[))inal artcl;'yy
“Transverse sinus

Fig. 5.16 Vessels of the brain

Anterior communicating artery
Anterior cerebral artery
Middle cerebral artery

Internal carotid artery -—

Posterior communicating artery
Posterior cerebral artery Superior cerebellar artery

Basilar artery Pontine arteries

Internal acoustic artery
Anterior inferior cerebellar artery -

Vertebral artery

) : — Posterior spinal artery
Anterior spinal artery

Fig. 5.17 Circle of willis

e Anterior cerebral artery— Arises from the internal
carotid artery.

e Middle cerebral artery— Arises from the internal
carotid artery.

* Vertebral artery— It has five branches.

1. Meningeal artery 2. Anterior spinal artery
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3. Posterior spinal artery 4. Posterior inferior cerebellar artery
5.Medullary artery

*» Basilar artery— The basilar artery is formed by the union
of the right and left vertebral arteries.

e It has five branches—

1. Pontine artery 4. Superior cerebellar artery
2. Labyrinthine artery 5. Posterior cerebral artery
3. Anterior inferior cerebellar artery

1. Brain StemE Medulla oblongata— Branches of vertebral artery.

Po_ns— Branches of basilar artery.
Mid brain— Branches of basilar artery.
2. Cerebellum-— ® Branches of vertebral artery.

_ ® Branches of basilar artery.
3. Diencephalon— Branches of internal carotid ariery.

4. Cerebrum-— Branches of internal carotid artery.
(IV) Veins of the brain—

1. External cerebral velins.
2. Internal cerebral veins.

(1) External cerebral veins—
1. Superior cerebral veins—These are six to twelve in

number. They dr.ain the superolateral surface of the hemisphere.
They terminate in the superior sagittal sinus.

Superior sagittal sinus

A i
B~—==— Falx cerebrni

== — Inferior sagittal sinus
g '11‘. -
=\ alen
& r ] '
Straight sinus Sl [ nsverse sinus

Tentorium cerebelli

Supernior petrosal sinus - - o -
Sigmoid sinus P o ‘ - e : *".f
/ 1

4
Jugular bulb f
Internal jugular ve:

Fig. 5.18 Venous sinus
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2. Superficial middle cerebral vein— This drains the area
round the post. ramus of the lateral sulcus. It terminates in the
cavernous sinus or at times into the sphenoparietal sinus.
Through the sup. and inf. anastomotic veins, it communicates
with the sup. sagittal and transverse sinuses. It also
communicates with the deep middle cerebral vein.

3. Deep middle cerebral vein— This drains the surface of
the insula and terminates in the basal vein.

4. Inferior cerebral veins— These are several in number.
They are divided into orbital and tentorial veins. The orbital
veins terminate in the superior cerebral veins or in the posterior
sagittal sinus. The tentorial veins terminate in the cavernous or
any other surrounding sinus.

S. Anterior cerebral veins— These are small veins, which
drain the corpus callosum and the anterior part of the medial
surface of the hemisphere. They terminate in the basal vein.

(2) Internal cerebral veins—

There is one vein on each side. It is formed by the union
of the thalamostriate and choroidal veins at the apex of the tela
choroidal of the third ventricle. The right and left veins run
posterioly parallel to each other in the tela choroidea and unite
together to form the greatcerebral vein below the splenium of
the corpus callosum.

e Great cerebral vein— This is a single median vein. It is
formed by union of the two internal cerebral veins. It
terminates in the straight sinus. Its tributaries include the
basal veins and veins from the pineal body, the colliculi,
the cerebellum and the adjoining part of the occipital bones
of the cerebrum.

e Basal vein—- There is one vein on each side. It is formed at
the anterior perforated substance by the union of the deep
middle cerebral vein. the anterior cerebral veins and the
striate veins. It runs posteriorly, winds round the cerebral
peduncle and terminates by joining the great cerebral vein.
Its tributaries include small veins from the cerebral peduncle,
interpeauncular structures, the tectum of the midbrain and
the parahippocampal gyrus.
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Ultimately all veins drain into the various cranial venous

sinuses which, inturn, drain into the internal jugular vein,

| Intra cranial vascular sinuses|< Superior sagittal sinus, infe-

nus, transverse sinus.

l rior sagittal sinus, straight si-

Right sigmoid sinus

l

Right internal jugular vein

16. Limbic System (= %)
1. Introduction

Encircling the brainstem is a ring of structures on the inner
border of the cerebrum and floor of the diencephalon that
form the limbic (Limbus—Border) system.

The main objects of primitive life are food and sex. Food is
necessary for survival of the individual, and sex. for survival
of the species.

The primitive brain is, therefore, adapted to control and regu-
late behaviour of the animal with regards to seeking and
procuring of food, courtship, mating, housing, rearing of
young, rage, aggression and emotions.

The parts of the humen brain controlling such behavioural
patterns constitute the limbic system.

_Cingulate gyrus
= £ £2)

~_~Corpus callosum
gt Body of formix
1
- Stna medullans thalami

o

()]fn_tnr\ tract -——-&.,,._.___\; J\' Stria termnahis
——— y
Amygdala f-:

Hippocampus - Ye ¥ r—— — ,—‘-"

Fig. 5.19 Limbic system

2. Constituent parts of the limbic system

1. Olfactory nerve, bulb, tract, striae and trigone.
2. Anterior perforated substance.

3. Piriform lobe.
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3. Functions of the limbic system

i17. Cranial Nerves (390g Jrisan)

@
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4. Anterior part of parahippocampal and cingulate gyri. 1
5. Hippocampal formation.
6. Amygdaloid nuclei.
7. Septal region.

8. Fornix, stria terminalis, stria habenularis.

It controls—
] Food habits. 3. Emotional behaviour.

2. Sex behaviour. 4. Retention of recent memory.
5. Integration of olfactory, visceral and somatic impulses.

There are twelve pairs of cranial nerves. Each cranial nerve
has a number and a name.

*. Olfactory nerve— HTOT di—=ht T
2. Optic nerve— giE ai=sr |
3. Oculomotor nerve— EEELCSI=Ea
4. Trochlear nerve— TI55 di=sT
5. Trigeminal nerve— IERISVIGIE=Ea] |
6. Abducent nerve— 3qEGAl af-=ent |
7. Facial nerve— A=A gt
8. Auditory or vestibulocochlear
or statoacoustic nerve— THUTSHUTSa af=3h!

9. Glossopharyngeal nerve— Sems ==

10. Vagus nerve— QI0TS] df=h]

11.Accessory nerve— eitgasT af==1

1 2. Hypoglossal nerve- rafafgs af=sr

The cranial nerve emerge from the brain and are transmitted
through foramina and fissure in the base of the skull.
e All the nerve are distributed in the head and neck except

the vagus.
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Medulla oDiongase

11 Thalamus
[11

Ciliary ganglion 2
Plerygopalatme ganglion™ &
Trigeminal ganglion™

Fig. 5.21 Cranial nerve

Key

Cranial nerves

1 Olfactory nerve VI Facial nerve

11 Optic nerve VI Vestibulocochley nerve
111 Oculomotor nerve IX" Glossopharyngeal neryq
IV Trochlear nerve X Vagus nerve

V Trigeminal nerve XI  Accessory nerve

VI Abducens nerve X1l Hypoglossal nerve

o Vagus— Which also supplied structure in the thorax and
abdomen.

[" and II" cranial nerve are attached to the- Cerebrum.

< and [V™ TR L Mid brain.
vo-vinvievie v v " Pons.

Xt X o X [t h " " " Medulla

oblongata |
Classification- 3
Sensory nerves— [ [ — Vi N /’:"l

Mplor nerves~ I - pyw _ oy ‘{I"‘ 2 “lh j,
Mixed nerves— Vi _ e o pxe —\"’ f/’;r-\/::‘
e = |2 Pllr\ nl Lrtlnlnl [l e
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18. Spinal nerves (YEHT & WIA~=q AMTSAT)

e Spimal nerves connect the C.N.S. to receptors, muscles and
glands and are part of the P.N.S.

e The 31 pairs of spinal nerves are named and numbered ac-
cording to the region and level of the vertebral colomn from
which they emerge.

e The first cervical pair emerges B/w the atlas (C1) and the
occipital bone.

e All other spinal nerves emerge from the vertebral column
through the intervertebral foramina B/w adjoining vertebrae.

e Thus there are— Cervical nerves— 8 pairs
Thoracic nerves— 12 pairs
Lumbar nerves— 5 pairs
Sacral nerves— 5 pairs

Coccygeal nerves— 1 pairs
(A)Cervical plexus (‘»r[cil-iall SIE=Ea H%Uﬁ)—CI—C:-—CS—CJ
(B) Brachial plexus (&I af==h1 Eit‘:\:ﬂﬂii)—CS—Cﬁ—C?—-CE—TI

(C)Intercostal— e e W pE oy W S e S oy 1 2
(thoracic) nerves
(FT=9Y{feyg Arfgarn)

(D) Lumbar plexus (&Ffe af==1 wgoit)— L-L,-L.-L,

(E) Sacral plexus (5% af==1 wgoi)- L -L,-S -S,-S,-S,

(A) Cervical plexus (iarm af==T1 waUit)

(1) Roots— C —C,-C -C, with contributions from C..

(2) Situation— It is situated on each side of the neck alongside
the first four cervical vertebrae.

(3) Supply— The cervical plexus supplied the skin and muscles of
the head, neck and superior part of the shoulders. Branches of
the cervical plexus also run parallel to cranial nerves XI and
Al
The phrenic nerve arises from the cervical plexuses and
supply motor fibers to draphragm.
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T .—(...."‘f--—-—-""'LL‘ll] .
Ll 8 thorucic nerve

: .t;;;:rf; ‘Y“!H\.}V-/Mu"cu‘ﬁmtluneous nerve
: .-

LB .ﬁ,-"\xillury nerve

1 )

- - s . Fal 1 '

- EER— ,-_‘r.f'_i5\_ﬁ, p Median nerve

s -S54 ,Ulnar nerve
i ;

ﬂe‘ﬁ’éd’}%"%me -

xillary nerve
Q{cdian nerve
Ulnar nerve

Radial nerve
. opypogastric nerve A
}:;gig:uinal nerve VKs
Genilof“'moral nerve S A At

Latera] femoral
cular:eous nerve
Femoral nerve
oblurator nerve

guperior gluteal nerve Radial nerve

Latera!
T cutanenus

. eal nerve ;
[nferior glut - Y
» of forearm

Sciatic nerve _
J.L Dcep branch

\E,_'gfe‘_— Superficial
ki branch

Median nerve
Ulnar nerve

pudendal nerve

Tibial nerve

[ ; Dt)l-bu]
- \ '*‘,
d A A dlg‘”;ll
. . rve
: T ne
Ulnar nerve 3
sternor femoral

...j ' Cultaneous nerve

Common fibular
nerve (peroneal) — .
Lateral cutaneous JE ; 7_,:1' X8 b
Sural e : 5 - ;_"-'-‘L—_-L
Medial cutaneous : ) +
sural nerve
Saphenous nerve

Tibial nerve

L — -
] "'CD.CG,(}“} Long thoracic nerve
4330 C8.TI Medial cord
3' . C6.C7. Median nerve
~ hve 05 T g
= “sim C5,C6,C7 Musculocutaneous

-

, a Py
3"..‘ . nerve
Fahe ~an) L-:-[—f".L:I Oblurator nerve
iy C o] ~ v
4 ©5.C6,C7 Posterior cord

. C8.T1
S1.582,S3 Posterior femoral
. cutancous nerve
3:2.;33.8-! Pudendal nerve

CS5.C6, Radial nerve

Peripheral nerve origin:

C5, C6 Axillary nerve
L4.L5, Common fibular

S1.,S2 (peronecal) nerve 5.C6,
L2.L3,L4 Femoral nerve " .Cl'f._‘,( 8
L1.L2 Genitotemoral nerve o 'k‘?\l Sciatic nerve

C6.C7.C8 Superficial branch of
radial nerve

L1 Ihohypogastric nerve
L1 Ilioinguinal nerve

L5.8S1.52 Inferior gluteal nerve L4,L5.S1 Superior gluteal nerve
C5.C6,C7 Lateral cord L4.1.5.S1 Tibial nerve
L2,L.3 Lateral femoral 3 §3 :
cutaneous nerve Fig. 5.22 Spinal nerve  C8.T1 Ulnar nerve
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Spinal Spinal cord

nerves segments
o2 £ Vertebrae
Cervical plexus sy

Brachial plexus —— Cervicl

(ventral primary rami)

LI

R

—— Thoracic

—Lumbar plexus

Ventral primary —— Lumbar

rami

— Sacral plexus
— Sacrum

Cl1-8 Cervical nerves
T1-12 Thoracic nerves
L1-5 Lumbar nerves s = & .
S1-5 Sauacral nerves Fig. 5.23 Spinal nerve

ol Coccygeal nerve

J— Coccyx

" —¢——Segmental branch

Hypoglossal (XII) nerve - - C2

Lesser occipital = , C3
/ & -
Great auncular @
Transverse cervical '

Superior root ol
ansa cervicahis

Inferior root of ansa / = '
cervicalis / o

Supraclavicular nerves

To brachial plexus

Cs

Phrenic nerve

Fig. 5.24 Cervical plexus
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(4) Branches-

T IR fagm=

(A)Superficial (sensory) branches—

Nerve origin

1. Lesser occipital C,

2. Greater auricular C -C

2

3. Transverse cervical

4. Supraclavicular

Distribution

Skin of scalp posterior and
superior to ear.

Skin anterior, inferior and over
ear and parotid glands.

Skin over anterior aspect of neck.

Skin over superior portion of
chest and shoulder.

(B) Deep (Largely motor) branches—

1. Ansa cervicalis
e Superior root C

e Inferior root

2. Phrenic nerve

3. Segmental branches C -C,

This nerve divides into a supe-
rior root and an inferior root.
Infrahyoid and geniohyoid
muscles of neck.

Infrahyoid muscles of neck.

Diaphragm B/w thorax and
abdomen. &
Prevertebral (deep) muscles
of neck, levator scapulae and
middle scalene muscles.

(5) Damage of cervical spinal cord—-

Damage to the spinal cord above the origin of the phrenic
nerve (C,—C,-C,) causes respiratory arrest, breathing stops
because the phrenic nerves no longer send impulses to the

diaphragm.

(B) Brachial plexus (SH&g af-=aT T30M)

(1) Roots—- C-C -C,-C; and T,

(2) Situation— The brachial plexus extends inferiorly and laterally
on either side of the last four cervical and first thoracic verte-

brae.

e It passes superior to the first rib behind the clavicle and

then enters the axilla.
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‘ (3) Supply— The brachial plexus supplied of the shoulder and
upper limb.
(4) The plexus consists of roots, trunks, divisions and cords.
1. Roots— C-C-C -C,—- T,
2. Trunks-— e C-C, = Upper trunk
e C = Middle trunk |
o C i if = Lower trunk |

3. Divisions— Each trunk has two division—
1. Ventral division. 2. Dorsal division.

e Ventral division of upper trunk+ventral division of
middle trunk=Lateral cord.

Ventral division of lower trunk= Medial cord.

e Dorsal division of all three trunk= Posterior cord.
Roots— "7

nks _~Suprascapular nerve
= _.-—=“—Dorsalscapular nerve
oo

Cords & Branches ———— "\

\ Latcral pec_-\
\toral nerve
\ ~

\/Upper subscapular nerve
-_____/Nr:rv:: to latissimus dorsi
Lower subscapular nerve

._H________ 5
Medial pectoral nerve +F arm

KA Medial cutancous nerve ki
ledial cutaneous nerve of forea

Musculocutaneous nerve

Axillary nerve._________________f

Lateral root

and medial root of e

median nerve Median nerve Radial nerve Ulnar nerve

. Fig. 5.25 Brachial plexus
4. Cords— 1. Lateral cord 2. Medial cord 3. Posterior cord
5. Main branches— 1. Median nerve 2. Ulnar nerve

3. Radial nerve
6. Branches of the roots—
1. Nerve to serratus anterior (Long thoracic nerve)-C
2. Dorsal scapular nerve (Nerve to rhomboideus)— C
7. Branches of the upper trunk-
1. Suprascapular neve- C-C_
2. Nerve to subclavius—- C-C,

—CC,

f & To VIRIT-1I
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8. Branches of the cords—

(A)Branches of the lateral cord-

14
2.

3,

Lateral pectoral nerve- C,-C -C,
Musculocutaneous nerve— C-C —-C,

Lateral root of median nerve— CS—Cb-—C.}r

(B) Branches of the medial cord-

B

AW N

5.

Medial pectoral nerve— C,-T,

Medial cutaneous nerve of arm- C-T,
Medial cutaneous nerve of forearm— C_-T,
Ulnar nerve— C—-C T,

Medial root of median nerve— C T,

(C)Branches of the posterior cord-

) &

'Jl'-P- W N

Upper subscapular nerve— C—-C,

Thoracodorsal nerve (Nerve to latissimus dorsi)—Cﬁ-—C_I,—CB
Lower subscapular nerve— C.—-C,_

Axillary nerve- C—C,

Radial nerve— C-C_—-C, —C.—T,

* Applled aspect of brachial plexus—

2

(93]

6.

Erb's paralysis—Injury to the upper trunk of brachial
plexus.

Klumpke's paralysis— Injury to the lower trunk.
Winging of scapula— Injury to the long thoracic nerve,

Police man's tip hand
or

Porter's tip hand \ Median nerve palsy.
or /
Waiter's tip hand

Wrist drop— Radial nerve injury.

Claw hand- elInjury to the lower trunk ol brachial plexuys.

eMedian nerve injury.

Ape like hand— Median nerve palsy.
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(C) Intercostal nerves (=aEifHa Arfsan

The ventral rami of spinal nerves T,-T , do not enter into
the formation of plexuses and are known as intercostal
nerves.

These nerves directly innervate the structures they supply
in the intercostal spaces. After leaving its intervertebral
foramen.

The ventral ramus of nerve T, supplies the intercostal mus-
cles of the seeond intercostal space and the skin of the axilla

and posteromedial aspect of the arm.

Nerves T,-T, passes in the costal grooves of the ribs and
than to the intercostal muscles and skin of the anterior and
lateral chest wall.

T,-T,, supply the intercostal muscles and the abdominal
muscles and overlying skin.

The darsal rami of the.intercostal nerves supply the deep
back muscles and skin of the dorsal aspect of the thorax.

(D) Lumbar plexus (&fe afsat w3oi)

(1) Roots— L -L -L -L,
(2) Situation— The lumbar plexus passes obliquely outward pos-

terior to the psoas major muscles and anterior to the quadratus
lumborum muscles.

- : From T12 -,
Ilichypogastric n. L1

4
Ilioinguinal nerve /
4

_;,-'/”/_’4:7 v
Genitofemoral n.

.l

Lateral cutanecous.
nerve of thigh

Femoral nerve-—"";

Obturator nerve

Lumbosacral trunk-

Fig. 5.26 Lumbar plexus

Scanned with CamScanner



RRC

AT IIRR fagm=

(3) Supply—- The lumbar plexus supplies the anterolateral ab-
dominal wall, external genitals and part of the lower limbs.

(4) Branches—

1

2.
B
4

*

e
6.
(5) Applied aspect—

Iliohypogastric nerve— L,

Ilicinguinal nerve— L,
Genitofemoral nerve- L -L,

Lateral cutaneous nerve of thigh— L,-L,
or lateral femoral cutaneous nerve
Femoral nerve- L,-L.,-L,

Obturator nerve— Lz—L3—L4

Femoral nerve injury— The largest nerve arising from
the lumbar plexus is the femoral nerve.

injury to the femoral nerve is indicated by an inability
to extend the leg and by loss of sensation in the skin
over the anteromedial aspect of the thigh.

(E) Sacral plexus (5& af=e1 wdvuit)
(1) Roots— L,—-L, and S —-S,—-S,-S,
(2) Situation— It is situated largely anterior to the sacrum.

. (3) Supply— The sacral plexus supplies the buttocks, perineum,
and lower limbs.

(4) Branches— 1. Superior gluteal nerve— L LS,

2. Inferior gluteal nerve— LS —S,

3. Nerve to obturator internus— L—S —S,
and superior gemellus

4. Nerve to quadratus femoris— L L -S|

and inferior gemellus

Nerve to piriformis— L .—S -S,

Sciatic nerve— L ,~L,-S -S,-S,

Tibial nerve- L -L,-S -S,-S,

Medial plantar nerve

00 Jd N W
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Lateral plantar nerve

Common peroneal nerve— L —-L_—§ -S,
Superficial peroneal nerve

Deep peroneal nerve

Pudendal nerve— S,—S,-S,

Sciatic nerve
l

[
Tibial nerve
L

1
Common peroneal nerve

|
1

I
Medial

[
Lateral Superficial Deep

plantar n. plantar n. peroneal n. peroneal n.
Lumbosacral trunk -2 ER
LS

Posterior divisions

are shaded S1
S2
S3
S4

Inferior gluteal n.
Superior gluteal n.

Sciatic nerve

~ — Tibial & Pudendal nerve

Common peroneal
parts of sciatic nerve

Fig. 5.27 Sacral plexus

83}_‘
6’4 Pelvic splanchnic nerve

4 To levator ani, coccygeus
i & sphinc. ani ext
'Pudendal n.

|

i Perforating cut. n.
‘ Post. cutancous n. of thigh
To piriformas
N. to obturator internus
N. to quadratus femorus

Fig. 5.28 Sacral plexus
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(5) Applied aspect— 4
1. Sciatic nerve injury— Back pain.

2. Common peroneal nerve injury— Foot drop. i

2 R. H=XIT ISt &I [Central Nervous System (C.N.S.)]

e The C.N.S. consists of the brain and spinal cord within the
CNS, many different kinds of incoming sensory information
are integrated and correlated thoughts and emotions are
generated and memories are formed and stored. Most nerve
1impulses that stimulated muscles to contract and glands to
secrete originate in the CNS.

e The CNS is connected to sensory receptors, muscles and
glands in peripheral parts of the body by the PNS.

| Ro. tE{a TSt G&A [Peripheral Nervous System

| (P.N.S.)]

e The PNS consists of 12 pairs of cranial nerves that arises
from the brain and 31 pairs of spinal nerves that emerge
from the spinal cord.

| e Portion of these nerve carry nerve impulses into the CNS
P while other portions carry impulses out of the CNS.

e The input component of the PNS consists of nerve cells
called sensory (afferent) neurons. They conduct nerve
impulses from sensory receptors in various parts of the body
to the C.N.S. and end within the CNS.

e The output component consists of nerve cells called motor
or efferent neurons. They originate within the CNS. and
conduct nerve impulses from the CNS to muscles and glands.

R %. 2fges w18t @ == [Somatic Nervous System (S.N.S.)]

e The somatic nervous system consists ol sensory neurons
that convey intformation from cutancus and special sense¢
receptors primarily in the head, body wall and limbs to the

CNS and motor neurons from the CNS that conduct impulses

to skeletal muscles only.
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[ e Because these motor responses can be consciously

controlled, this portion of the somatic nervous system is
voluntary.

2. Wd= IS 9= [Autonomic Nervous System
(A.N.S.)]

The ANS consists of sensory neurons that convey infor-
mation from receptors primarily in the viscera to the CNS and
motor neurons from the CNS that conduct impulses to smooth
muscle, cardiac muscle and glands. Since its motor responses
are not normally under conscious control, the ANS 1is

involuntary. -
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The motor portion of the ANS consists of two brancheg_

(A) 31 Al d4— Sympathetic division—(T -T,, and L ~L,)

or thoraco-lumbar division

(B) W 1St 99— Parasympathetic c!i\fis.ion—

or cranio-sacral division (C.N. 3-7-9_19¢
and Sg*SJ—SJ)

(A) 3Tt ATSt T (Sympathetic Division)

It consists of the paired chains of ganglia on either side of

the backbone, their connections with the thoracic and lumbay
segments of the spinal cord, the splanchnic nerve, coeliac and
mesenteric ganglia in the abdomen and their axons to viscera]

effectors.

(B) uXTqaht A1gt @ (Parasympathetic Division)

the fibers of some sacral §,-S,-S,

The activites to the sympathetic and of the ANS prepare the
body for an emergency. It accelerates the heart-rate, causes
constriction of the peripheral blood vessels and raises the

blood pressure. The sympathetic part of the autonomic
system brings about a redistribution of the blood so that it

leaves the areas of the skin and intestine and becomes
available to the brain, heart and skeletal muscles.

At the same time, it inhibits peristalsis of the intestinal tract

and closes the sphincters.

Consists of some fibers of the cranial nerves 3-7-9-10,
spinal nerves and ganglia

and short axon near or in the visceral eflfectors

The activites ol the parasympathetic part ol the ANS aim at
conserving and restoring energy.

They slow the heart rate, increase peristalsis of the intestine
and glandular activity and open the sphincters.

brain controls the ANS and

The hypothalmus of the
" the autonomic and neuro-

integrates the activities of
endocrine system, thus preserving homeostasis in the body.
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Important Nerves (‘Eﬁ'{“f Arfsar)

1. Vagus Nerve (9TOTST ATS1)
(A) Introduction

Th= vagus nerve arises from the lateral side of the medull
oblongata. By about ten rootlets which are attached to the
groove between the olive and the inferior cerebellar
peduncle, below the rootlets of the glossopharyngeal nerve.

Thus formed the nerve leaves the skull through the jugular
foramen.

The part of the nerve within the jugular foramen shows an

enlargement called the superior ganglion. Just below the

foramen the nerve has a much larger enlargement called the
inferior ganglion.

e The vagus nerve descends vertically in the neck. It is
enclosed within the carotid sheath; lying at first between
the internal jugular vein and the internal carotid artery
and then between the internal jugular vein and the
common carotid artery.

At the root of the neck, the nerve accompanies the coin-
mon carotid artery and lies anterior to the first part of
the subclavian artery, and enters the thorax.
In the superior mediastinum the right vagus nerve lies on
the right side of the trachea. Here it is posteromedial first to
the right brachiocephalic vein and then to the superior vena
cava. The nerve passes deep to the azygos vein to reach the
posterior side ol the root of the right lung.
In the superior aiediastinum the left vagus nerve descends
between the left common carotid and left subclavian arteries.
It passes behind the left brachiocephalic vein and then
crosses the lelt side of the arch of the aorta to reach the
posterior aspect of the root of the left lung.
The nerve is related laterally to the left lung and pleura. Above
the arch ol the aorta the vagus is crossed by the left phrenic nerve.
Over the root it is crossed by the left superior intercostal vein.
Having recached the root of the lung each vagus nerve divides
into a number of branches.
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In the thorax fibres of the right and left vagus nerves emerge
from the posterior puimonary plexuses and descend on the
oesophagus forming an anterior and a posterior ocsophageal
plexus. Although both plexuses receive libres from the
nerves of both sides the anterior plexus is [ormed mainly
by fibres from the left vagus and the posterior plexus mainly
by fibres from the right vagus. Fibres emerging [rom (he
lower end of the antcrior oesophageal plexus collect to [orm
the anterior vagal trunk which is made up mainly of [ibres
from the left vagus. Similarly [ibres arising from the posterior
oesopnageal plexus (mainly right vagus) collect to form the
posteior vagal trunk. The anterior and posterior vagal trunks
enter the abdomen through the oesophagecal opening in the
diaphragm.

The anterior vagal trunk supplies the anterosuperior surlace
of the stomach, the superior and descending parts of the
duodenum, the head of the pancreas and the liver.

The posterior vagal trunk supplied the posteroinferior
surface of the stomach. This trunk gives a large cocliac
branch which ends in the coeliac plexus. This plexus
surrounds the coeliac trunk and stretches between the right
and left coeliac ganglia.

Fibres from the coeliac plexus pass into several secondary
plexuses that surround branches of the abdominal aorta.
These are the splenic, hepatic, renal, suprarenal and superior

mesenteric plexuses.

(B) Branches

{8

wWoN

“w oA

8.
- B

Meningeal nerve— HFwREIUT ATZ]
Auricular nerve— @fg: &0 ATS1

Pharyngeal nerve— I541 Ar3]

Superior laryngeal nerve— 3% g4 T3
Internal laryngeal nerve— 31=: #=7g=1 151
External laryngeal nerve— @lal #7g+=3 ATZ1
Recurrent laryngeal nerve- ’I’WT?FE g TS
Cardiac nerve- ziffay AT

3 -~ -~
Pulmonary nerve— FEEHIA AT
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Oesophageal nerve— TEACH TSt
Gastric nerve— Sig{ ATS|

Cocliac nerve— f& TSt

Hepatic nerve— &Thfd argl

Renal nerve— gachlig ATSI

(C) Applied aspect

&

IT.

I11.

IV.

V.

The vagus nerve innervates many important organs; but the
cxamination of this nerve depends on testing the function
of the branches to the pharynx, soft palate and larynx.

Ask the patient to open the mouth wide and say 'aah' observe
the movement of the soft palate. In a normal person the soft
palate 1s elevated. When one vagus nerve 1s paralysed the
palate is pulled towards the normal side. When the nerve is
paralysed on both Sides the soft palate does not move at all.

In injury to the superior laryngeal nerve the voice is weak
due to paralysis of the cricothyroid muscle. At first there is
hoarseness but alter some time the opposite cricothyroid
compensates for the deficit and hoarseness disappears.

Injury to the recurrent laryngeal nerve also leads to
hoarseness, but this hoarseness is permanent. On examining
the larynx through a laryngoscope 1t is seen that on the
affected side the vocal fold does not move. It is fixed in a
position midway between adducuon and abduction. In case
where the recurrent laryngeal nerve is pressed upon by a
tumour. It s observed that nerve fibres that supply abductors
are lost first.

In paralysis of both recurrent laryngeal nerves voice is lost
as both vocal folds are immobile.

It can be involved in bronchial or oesophageal carcinoma.,
or by secondary growth in mediastinal lymph nodes.

2. Phrenic Nerve (9easge AT31)
(A) Introduetion

This 1s a mixed aAaerve carrying motor fibres to the diaphragm
and sensory from the diaphragm, the pleura, the pericardium
and part of the peritoncum.
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The phrenic nerve arises chiefly from the 4th cervical nerve
but receives contribution from 3rd and Sth cervical nerves.
The contribuiion from C5 may come directly from the root
or indirectly through the nerve to the subclavius.

(B) Course and relations

The nerve is formed at the lateral border of the scalenus
anterior, opposite the middle of the sternocleidomastoid, at
the level of the upper border of the thyroid cartilage.

It runs vertically downwards on the anterior surface of the
scalenus anterior. Since the muscle is oblique the nerve ap-
pears to cross it obliquely from its lateral to its medial border.
In this part of its course, the nerve is related anteriorly to
the orevertebral fascia, the inferior belly of the omohyoid,
the transverse cervical artery, the suprascapular artery, the
internal jugular vein, the sternocleidomastoid and the

thoracic duct on left side.

After leaving the anterior surface of the scalenus anterior,
the nerve runs downwards on the cervical pleura behind
the commencement of the brachiocephalic vein. Here it
crosses the internal thoracic artery from lateral to medial
side and enters the thorax behind the first costal cartilage.
On the left side the nerve crosses the medial margin of the
scalenus anterior at a higher level and crosses infront of the

first part of the subclavian artery.
The right phrenic nerve descends in the thorax along the
right side of the right brachiocephalic vein and the superior
vena cava. It passes infront of the root of the right lung and
runs along the right side of the pericardium, which separates
the nerve from the right atrium. It then descends on the right
side of the inferior venacava to the diaphragm. Its terminal
branches pass through the caval opening 1n the diaphragm
to supply the central part of the peritoncum on its under
aspect.

The left phrenic nerve descends in the thorax along the left
side of the left subclavian artery. It crosses the left side of
the aortic arch and here crosses the left side of the left vagus
nerve. It passcs infront of the root of the left lung and then
descends over the left surface of the pericardium, whi h
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separates the nerve from the left ventricle. On reaching the
diaphram, the terminal branches pierce the muscle and
supply the central part of the peritoneum on its under aspect.

(C) Applied aspect

Inflammation of peritoneum under diaphragm causes referred
pain in the area of supraclavicular nerves supply, especially

tip of the shoulder as their root value is also ventral rami of
C, and C,.

* Accessory Phrenic Nerve (Hgd&h HEI=9g ATS)—

The root of the phrenic nerve from C, may sometimes follow
a complicated course. Instead of arising from C, itself it may
arise from the nerve to the subclavius. From here the root
descends through the neck lateral to the main phrenic nerve
and joints it in the upper part of the thorax. Such a root from C,
constitutes the accessory phrenic nerve.

3. Musculocutaneous Nerve (Gl ATSt)

(A) Introduction

e The musculocutaneous nerve is so named as it supplies mus-
cles of front of arm and skin of lateral side of forearm.

e Root value— Ventral rami of C —~C_—C, segments of spinal cord.

e The musculocutaneous nerve is a branch of the lateral cord
of brachial plexus. lies lateral to axillary and upper part of
brachial artery. It supplies coracobrachialis pierces the
muscle to lie in the intermuscular septum between biceps
brachii and brachialis muscles both of which are supplied
by this nerve. At the crease of elbow it becomes cutaneous.
This nerve is called the lateral cutaneous nerve of forearm
which supplies skin of lateral side of forearm both on the
front and back.

(B) Branches

(1) Muscular—(1) Coracobrachialis. (i1) Biceps brachii.
(i) Brachialis.

2) Cutancous— Lateral cutancous nerve of forearm.

(3) Articular— Branch to elbow joint.
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4. Axillary Nerve (S&TegT A131)

(A) Introduction

e It is also called circumflex nerve. Its root value is ventral
rami of C —C_ segment of spinal cord.

It is the smaller terminal branch of posterior cord. [t passes
backwards through the quadrangular space. Here it lies
below the capsule of the shoulder joint. As it is about to |
pass behind the surgical neck of humerus it divides into an '

anterior and posterior divisions.
(B) Branches
(1) Muscular— (1) Deltoid. (11) Teres minor.
(2) Cutancous— Upper lateral cutaneous nerve of the arm.

(3) Articular— Branch to shoulder joint.
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(A) Inti oduction NE—

It is the thickest branch of brachial plexus. Its root value is
ventral rami of C,—C —-C —C_—T, segments of spinal cord.

Axilla—

e The radial nerve lies against the muscles forming the posterior
wall of the axilla. It then lies in the lower triangular space
between teres major, long head of triceps brachii and shaft of
humerus.

Radial sulcus—

e The radial nerve enters through the lower triangular space into
the radial groove, where it lies between the long and medial
heads of triceps brachii along with profunda brachii vessels.
LLong and lateral heads form the roof of the radial groove.

Front of arm—

® The radial nerve enters the lower lateral part of arm and lies
between brachialis on the medial side and brachioradialis with
extensor carpi radialis longus on the lateral side.

[t supplies the latter two muscles and also brachialis. The nerve
descends deep in this interval to reach the lateral epicondyle,
where it ends by dividing into its two terminal branches--the
superficial and deep or posterior interosseous branches.
Posterior interosseous branch— lies in the lateral part of
cubital fossa, where 1t supplied extensor carpi radialis brevis and
supinator muscles. Then it enters into the back of forearm by pass-
ing through supinator muscle. There the nerve supplies abductor
pollicis longus, extensor pollicis brevis, extensor pollicis longus,
extensor digitorum, extensor indicis, extensor digiti minimi and
extensor carpit ulnaris. It ends in a branches of which supply
the wrist joint. '

Superficial branch— 1s given off in the cubital fossa and
runs on the lateral side of forearm accompanied by radial artery
in the upper 2/3 of forcarm. Then it bends posteriorly to supply
the lateral half of dorsum of hand and lateral two and a half
digits ull distal interphalangeal joints. Its branches cross over

the anatomical snuff box.
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(B) Branches
* Above the radial groove-
(1) Muscular— (i) Long head of triceps.
(ii) Medial head of triceps.
(2) Cutaneous— Posterior cutaneous nerve of arm.

* In the radial groove-
(1) Muscular— (i) Lateral head of triceps.

(11) Medial head of triceps.
Lower lateral cutaneous nerve ol forearm,

(2) Cutaneous—(i)
(11) Posterior cutaneous nerve of forearm.

* Below the radial groove-
(1) Muscular— (i) Brachialis.

(i1) Brachioradialis.

(iii) Extensor carpi radialis longus.

6. Ulnar Nerve (3T<1: UhiltSahT ATET)

(A) Introduction
It is also called musicians nerve. Ulnar nerve is named so

as it runs along the medial or ulnar side of the upper Iimb.

Root value— Ventral rami of C,~T,. It also manages fibres
from C, from the lateral root of median nerve. It is the branch
of the brachial plexus.

(B) Course

Axilla— Ulnar nerve lies in the axilla B/w the axillary vein
and axillary artery on a deeper plane. Runs downwards with th.e
brachial artery in its proximal part. At the middle of humerus 1t
pierces the medial intermuscular septum to lie on its back and de-
scends on the back of medial epicondyle where it can be palpated;
palpation causes tingling sensation.

Forearm-— Ulnar nerve enters the forearm by passing B/w two
heads of flexor carpi ulnaris. There it lies on medial part of flexor
digitorum profundus. It gets the company of ulnar artery in lower
2/3 of forearm. It gives two muscular and two cutaneous branches.
Finally it lies to the medial part ol [lexor retinaculum to enter palm.
At the distal border of retinaculum the nerve divides into its super-

ficial and deep branches.
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Palm— Superficial branches supplies palmaris brevis and
digital branches to medial one and a half digits. Deep branch
supplied most of the intrinsic muscles of the hand. At first 1t
supplies three muscles of hypothenar eminence, running in the
concavity of deep palmar arch it gives branches to 4" and 3"
lumbricals. 4-3-2—1 dorsal interossei and 4—-3—-2—1 palmar
interossei to end in adductor pollicis, since it supplies intrinsic
muscles of hand responsible for fine movement,

7. Median Nerve (9=39 A1)
(A) Introduction

It is also called labourer's nerve. Median nerve is called
median as it runs in the median plane of the forearm.

Root value— Ventral rami of C-C,—-C.—C,-T, segments of
spinal cord. It is the branch of the brachial plexus.

(B) Course

In axilla— It is formed by two roots, lateral root from lateral
cord and medial root from medial cord of brachial plexus.
Medial root crosses the axillary artery to join the lateral root.
The median nerve runs on the lateral side of axillary artery.

In arm-— Median nerve continues to run on the lateral side
of brachial artery till the middle of arm, where it crosses in
front of the artery, passes anterior to elbow joint into the forearm.

In forearm— Median nerve passes through cubital fossa,
leaves it B/w two heads of pronator teres, then deep to fibrous
arch of flexor digitorum superficialis. Adheres to deep surface
ol the muscle, leaves the muscle, along its lateral border, lastly
it is placed deep to palmaris longus to enter palm under the
flexor retinaculom. It gives plenty of branches in cubital fossa
and forecarm.

In palm-— Median nerve lies medial to the muscles of thenar
eminence, which it supplies, It also gives cutaneous branches
to lateral three and a half digits and their nail beds and skin of
distal phalanges on dorsum.

R TogmRiR-1I
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8. Femoral Nerve (04 =18)

(A) Introduction

The femoral nerve is the nerve of anterior compartment of
thigh. Its cutaneous branch, the saphenous nerve extends to the
medial side of leg.

(B) Root value

Hipbone

L-L.-L !
- .
2 3 4 Sacrum
Pudendal nerve
Femoral nerve
A
c] . ;
Scutie nerve
‘«( N
:" Femur
Tibial nerve
. Common peroneal
(AL £ AR Tibia
L T : I-ibula
i } ~ *t - Deep peroneal nerve
W {——— Superhicial peroneal nerve
\ 4
Tibial nerve
. et Medial plantar nerve
Anterior view { , —d Lateral plantar nerve

Posterior view

((‘:) Course Fig. 5.31 Nerves of the lower limb

It emerges at the lateral border ol psoas major muscle in
abdomen. It passes downwards B/w psoas major and iliacus
muscles. The nerve enters the thigh behind the inguinal ligament,
Iateral to femoral sheath. It is not a content of femoral sheath.
(D) Terminal branches

It ends by dividing into two divisions about 4 cm. below
the inguinal ligament. Both these divisions end in number of
branches.

9. Obturator Nerve (TTHTFW q1Eh)

(A) Introduction
It is a branch of lumbar plexus. It is the chiel nerve of the
mmedial compartment ol the thigh.

Scanned with CamScanner

k‘ﬂia.'.s-h. i



IAANT U ATST HEE U R¥3
(B) Root value
lJ:Hl—‘.‘_l—l.‘
(C) Course
It emerges on the medial border of psoas major muscle
within the abdomen. It crosses the pelvic brim to run downwards

and forwards on the lateral wall of pelvis to reach the upper
part of obturator loramen.

(D) Terminal branches
1.  Anterior division 2.  Posterior division
10. Sciatic Nerve (37gdt a1Et)
(A) Introduction
The sciatic nerve is the thickest nerve of the body. It is the
branch of the lumbo-sacral plexus.
(B) Root value
L~-L—-S -S,-S,
(O) Parts
1. Tibial part—- L -L,~S -S,-S,
2. Common peroneal part— L -L,—-S -S|
(D) Course
It arises in the pelvis. Leaves the pelvis by passing through

greater sciatic foramen below the piriformis to enter the gluteal
region.

In the gluteal region, it lies deep to the gluteus maximus mus-
cle, and crosses superior gemellus, obturator internus, inferior
gemellus, quadratus femoris to enter the back of thigh.

During its short course, it lies B/w ischial tuberosity and greater
trochanter with a convexity to the lateral side. It gives no branches
in the gluteal region.

In the back of thigh, it lies deep to biceps femoris and superfi-
cial to adductor magnus.

(I£) Terminal branches

1. Tibial nerve 2. Common peroneal nerve
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11. Tibial Nerve (37: Ut a11)

(A) Introduction
It is the terminal branch of the sciatic nerve. It is the branch
of sacral plexus. The tibial nerve of posterior compartment of

leg.
(B) Root value

L-L—S,-S,-S,
(C) Course

It begins as the larger subdivision of sciatic nerve in the back
of thigh. It has a long course first in the popliteal fossa and then in
the back of leg.

In popliteal fossa— The nerve descends vertically in the

popliteal fossa from its upper angle to the lower angle. It lies
superficial to the popliteal vessels. It continues in the back of

leg beyond the distal border of popliteus muscle.

In posterior side of leg— The nerve descends as the neuro-
vascular bundle with posterior tibial vessels. It lies superficial
to tibialis posterior and deep to {lexor digitorum longus. Lastly
it passes deep to the flexor retinaculum of ankle.

(D) Terminal branches
1. Medial plantar nerve 2. Lateral plantar nerve

12. Plantar Nerve (Uicae ATSAD)

* The medial and lateral plantar nerves are the terminal branches
of the tibial nerve. These nerve begin deep to the flexor

retinaculum.

* Medial plantar nerve (TTHTET Urgder TE1)— It is the larger
terminal branch of tibial nerve. Its distribution is similar to me-
dian nerve of the hand. It lies B/w abductor hallucis and flexor
digitorum brevis and ends by giving muscular, cutancous and
articular branches.

* Lateral plantar nerve (ard uwrgae T1E)- It is the smaller
terminal branch of tibial nerve. Resembling the ulnar nerve
of the hand in its distribution. It runs obliquely B/w the first
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and second layers of sole till the tuberosity of (ifth metatarsal
bone, where it divides into its superlicial and deep branches,

13. Common Peroneal Nerve (¥ &fw: S4aaht -M31)
(A) Introduction

This 1s the smaller terminal branch of sciatic nerve.
(B) Root value

Ll =8-S,
(C) Course

It begins in the back of thigh as a smaller subdivision of the
sciatic nerve. It lies in the upper lateral part of popliteal fossa, along
the medial border of biceps femoris muscle. It turns around the
lateral surface of fibula. Then it lies in the substance of peroneus
longus muscle.

(D) Terminal branches

1. Deep peroneal nerve 2. Superficial peroneal nerve

14. Deep Peroneal Nerve (IT{iT af8: SAfussT A1S1)
(A) Introduction

The deep peroneal nerve is the nerve of the anterior com-
partment of the leg and the dorsum of the foot. This is the
terminal branch of the common peroneal nerve.

(B) Course

The deep peroneal nerve begins on the lateral side of the
neck ol fibula under cover of the upper fibres of peroneus
longus. It enters the antertor compartment of the leg by piercing
the anterior intermuscular septum. It then pierces the extensor
digitorum Jlongus and comes to lie next 1o the anteror tibial
vesscels. In the leg, 1ts accompanies the anterior tibial arterv and
has similar relations. The nerve lies lateral to the artery in the
upper and lower third of the leg, and medial to the artery in the
middle one-third.

The nerve ends on the dorsum of the foot, close to the

ankle joint, by dividing into the lateral and medial terminal
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branches. The lateral terminal branch turns laterally and ends
in a pseudoganglion deep to the extensor digitorum brevis,
Branches arise from the pseudoganglion and supply the extensor
digitorum brevis and the tarsal joints. The medial terminal branch
ends by supplying the skin adjoining the first interdigital cleft

RYK

and the proximal joints of the big toe.

15. Superficial Peroneal Nerve (30 afg: Sfaet Tigh)

(A) Introduction
It is the smaller terminal branch of the common peroneal

nerve. It is the nerve of the lateral compartment of the leg.

(B) Course

It arises on the lateral side of the neck of fibula. It descends
in the lateral compartment of leg deep to peroneus longus. Then
it lies B/w peroneus longus and peroneus brevis muscles and
lastly B/w the peronei and extensor digitorum longus. lt pierces
the deep fascia in distal 1/3 of leg and descends to the dorsum

ol fool.

16. Pudendal Nerve (& ATE1)

(A) Iniroduction
The pudendal nerve is the chief nerve of the perincum and

of the external genitalia. It is accompanied by the internal

pudendal vessels.
Pudendal nerve arises from the sacral plexus.

(B) Root value

S,-S,-S,
(C) Course

In the pelvis— The pudendal nerve descends infront ol the
piriformis deep to its fascia. It leaves the pelvis, (o enter the
gluteal region, by passing through the lower part of the greater
sciatic foramen, B/w the piriformis and the coccygeus, medial
to the internal pudendal vessels.

In the gluteal region— The pudendal nerve crosses the apex
of the sacrospinous ligament, under cover ol the gluteus
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maximus. Here it lies medial to the internal pudendal vesscls
which themselves cross the ischial spine. Accompanying these
vessels, the nerve leaves the gluteal region by passing through
the lesser sciatic foramen, and enters the pudendal canal.

In the pudendal canal- The neurovascular bundle lies 1n
the lateral wall of the ischiorectal fossa.

(D) Branches
1. Perineal nerve of the penis or clitoris.

2. Dorsal nerve of the penis or clitors.

3. Inferior rectal nerve.

_
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& . SUHNNY A& T & g0i9 (Brain)

"G YEE & A TET (Cranial cavity) # fiag g@x aoigss
FraraTe 21 fAfia fma = o Afesh ser SR (Brain) FEd €1 S
h=14 AT31 94 (Central nervous system) <hl Ush A gl
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e The adult brain 1s made up of about 100 billion neurons
and 1000 billion neuroglia. It is one of the largest organs of
the body averaging 1.3 kg (1300 gm.) weight and can be
divided three parts.

1. Prosencephalon— Fore brain—3T9 9 ash

2. Mesencephalon— Mid brain— 954 Qi ash

3. Rhombencephalon— Hind brain— gy Ofash
e Further sub-division—

2.

3AE"h (Fore brain)-— [ 2. Feg AfFEeR (Cerebrum)
Q. 1 9GS (Dien cephalon)
2. A= #HEG®R (Mid brain)— 2. ¥¥9 A% %6 (Mid brain)
gz AfITes (Hind brain)— [~ 2. YIAT MY (Medulla-oblongata)
[ 2. 3= (Pons)
l— 3. &9 Af==s (Cerebellum)
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= Medulla oblongata. pons and midbrain is also called
brainstem.
The brainstem is continuous with the spinal cord and consists

o
of the medulla oblongata, pons and mid brain.

e Posterior to the brainstem is the cerebellum.

e Superior to the brainstem is the diencephalon.

e The cerebrum spreads over the diencephalon like the cap of

mushroom. It occupies most of the cranium and has right and
jeft halves called cerebral hemispheres.

9. AdLHA &l gUi9 (Bregma-Anterior fontanelle)
The bregma is the meeting point between the coronal suture

and sagittal suture.
In the foetal skull, this is the site of a membranous gap. called
the anterior fontanelle, which closes at eighteen months of age.

¢ . TotTaw=1 &1 9Ui= (Lambda-Posterior fontanelle)

The lambda is the meeting point between the sagittal suture

and lambdoid suture.
In the foetal skull, this is the site of the posterior fontanelle,
which closes at two or three months of age.
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system)%@ﬁﬁ?ﬁ%l%:ﬁﬂﬁﬁ@%ﬁﬁ@ﬂ%ﬁ
39 T B T84 &1 3T T=31 W A 31gafad A8 8l 39 W 3SR
U & few anr vme 3 afofa Sy somEE, JmEE 3 STy & gd

Scanne d with CamScanner



W—WW?@W TR

Pierion

Glabella

Nasion

Nasal bone

Lacrimal bone
Anterior nasal aperarure
Anterior nasal spine

Lambda

Posterior pole

Inion or external o
occipital protuberance R WL -

Asterion .
External acoustic .’r‘.c‘llu/ ==

Tympanic part of . 2 &7 18
L:.;-r‘np.-_;rdt .“':-.c 3 Mental protuberance
Mastoid process Styloid process f—

Posterior border Angle vl
3 mandible

Fig. 6.1 Skull-Lateral view

Tnierior border of mandible

ol ramus

Frontal (metopic) suture
——.. _—Frontal eminence

0 . Anteror fentanelle
Y
~ __Coronal suture

"<\ __ Sagittal suture
=2x Ul

HL Parietal eminence

-

Posterior fontanelle

Lambdoid suture
Occipital bone

Fig. 6.2 Skull at birth-Superior view
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* T=m F FiST 9r—
. IIgseT u=v- Epigastric region
R. FIH HSTI- Umbilical region
3. I YH: F3T H<T Hypogastric region
* JqEUTH & 9T |9T—
2. TH 3JY: IT[= 93— Left hypochondric region
R. TH FHfT qSII- Left lumbar region
3. 919 AU AS3- Left iliac region
=  Tigd ard & |19 \TET—
R. TIUT 37Y: II[E SeI- Right hypo chondric region
. <fgm =z w<T1- Right lumbar region
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THEIT & 37ausl & OIS (Surface marking of the organs)
fw wam 1 e-

2. ®ed T 3T T@THT (Surface marking of the heart)

(1) Apex— 1t is formed by the left ventricle Correspond to apex
beat and s found in the 87 {eflt intercostal space just medial to
the madcelavicular ime., or 9 em. from lateral to the midsternal
line
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(2) Superior border— Formed by the root of great vessels, The
supenor border s marked by a oblique hine joming-—-

(A)Y A point at the lower border ot the second left costal
cartfage about 1 cm. trom the sternal margin to,

{B) A pomnt at the upper border of the third night costal carti-
tage about | ¢m. trom the sternal margin,

(3) Inferior border- Formed by the night ventricle. The inferior
border 18 marked by a straght hine joining-

{A)Y A point at the lower border of the sixth right costal carti-

Lage about two cm. from the sternal margin to,

(B)Y A poimnt at the apex of the heart in the left fifth intercostal
space about nmme ¢cm from the mudsternal line

(4) Left border- FFormed by left ventnicle The left border s
marked by a hine, tarly convex to the lett Joming the lett
ends of the vpper and lower borders.

(5) Right border— It is formed by the right atrium. The right
border 1s marked by a line, shightly convex o the right
Jomming the right ends of the upper and lower borders.

3. PEHH AT TRGETEHA (Surface marking of the lungs)
(1) Apex— e One inch above the medial 173 of the clavicle.
e Above the level of anterior end of first rnib.

(2) Anterior border of right lung— Corresponds very closely to
the anterior margin of the pleura and 1s obtained by joining-—

(A)A point at the sternoclavicular joint.
(B) Another point in the median plane at the sternal angle.
(C) A third point in the median plane just above the
xiphisternal joint.
(3) Anterior border of the left lung— Corresponds to the anterior
margin of the pleura up to the level of fourth costal cartilage.

e Cardiac notch— Below the level of fourth costal cartilage.

e From the level of fourth costal cartilage, it passage later-
ally for 3.5 c¢m. from the sternal margin.

® Then curves downwards and medially to reach the sixth
costal cartilage four cm. from the median plane.
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Posterior border—= It extend from the level of C7-T10 spine.
Inferior border— The inferior border of each lung lie two
ribs higher than the pleural reflection.

It crosses the—

Surface marking of the—

lungs pleura
\) | Mud clavicular line— upto 6th rib.— 8th rib.
Yy | Mid axallary line— upto 8th rib.— 10th rib.
v | Lateral border of the upto 10th rib.— 12th rib.
erector spinae

Obligue fissure—
(A) A point two cm. lateral to the— Third thoracic spine (T),).
(13) Another point on the fifth rib in the— Midaxillary line.

| point on the sixth costal cartilage— 7.5 cm. from

Horizontal fissure—

\ point on the anterior border of right lung at the level of
fourth costal cartilage.
(B) A sccond point on the fifth rib in the midaxillary line.

SETYTE &1 20T (Surface marking of the stomach)

I"vloric orifice— Pyloric orifice i1s marked by two short parallel
ltnes two cm. apart, directed upwards and to the right, on
transpyloric plane, about one cm. to the right of the median
plane.

Cardiac orifice— Cardiac orifice is marked by two short paral-
lel lines two cm. apart, directed downwards and to the left on

the seventh costal cartilage, about 2.5 cm. to the left of the
median plane.

ILesser curvature— This curvature is marked by joining the right
margin of the cardiae orifice with upper margin of the pyloric
orifice by a 'j’= Shaped curved line. The lowest point of this
line reaches a little below the transpyloric plane.
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(4) Greater curvature— This curvature is marked by a curved
line convex to the left and downwards, drawn from the
fundus to the lower margin of the pyloric orilice.

It cuts the left costal margin B/w the tips of the 9th and 10th
costal cartilages and extends down to the subcostal plane.

(5) Fundus- The fundus is marked by a line convex upwards
drawn from the left margin ol the cardiac orifice to highest
point in the left 3™ intercostal space just below the nipple.

4. TV & IFREEA (Surface marking of the duodenum)

(1) First part— is marked by two parallel lines 2.5 cm. apart
extending from the pyloric orifice upwards and to the right
for 2.5 cm.

(2) Second part— is marked by similar lines on the right lateral
vertical plane extending {rom the end of the first part down-
wards for 7.5 cm.

(3) Third part— is marked by two transverse parallel lines 2.5
cm. apart on the subcostal plane, extending from the lower
end of the second part towards the left for 10 cm. It crosses

the median plane above the umbilicus.

(4) Fourth part— is marked by two lines extending {rom the
left end of the third part to the duodenojejunal flexure, which
lies one cm. below the transpyloric plane, and three cm. (o
the left of the median plane.

€. SUS®H U= &1 RW&A (Surface marking of the
appendix)

(1) The appendicular orifice is marked at a point 2 cm. below
the ileocaecal orifice.

(2) Mc. Burney's point is the side of maximum tenderness in
appendicitis. The point lies at the junction of lateral one-
third and medial two-thirds of the line joining the right
anterior superior iliac spine to the umbilicus.

9. T&hd & AFRESA (Surface marking of the liver)

(1) Upper border— The upper border is marked by joining the
following points—
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(A)First points in the left S* intercostal space 9 cm. from the
mediar plane.

(B) Second point at the xiphisternal joint.

(C) Third point at the upper border of the right 5th costal cartilage
in the right lateral vertical plane.

(D) Fourth point at the 6th rib in the midaxillary line.

(E) Fifth point at the inferior angle of the right scapula.

(F) Sixth point at the 8" thoracic spine.

(2) Lower border— The lower border is marked by a curved
line joining the following point.

(A)First point in the left 5th intercostal space 9 cm. from the
median planc.

(B) Second point at the tip of the 8" costal cartilage on the left
costal margin.

(C) Third point at the transpyloric plane in the midline.

(D) Fourth point at the tip of the 9 costal cartilage on the right
costal margin.

(E) Fifth point one cm. below the right costal margin at the tip of
the 10" costal cartilage.

(F) Sixth point at the 11" thoracic spine.

\ (3) Right border— The right border is marked on the front by a
curved line convex laterally, drawn from a point little below
the right nipple to a point one cm. below the right costal margin
at the tip of the 10" costal cartilage.

¢ . THAGT &1 3FRE (Surface marking of the spleen)

(1) It is marked on the left side of the back, with its long axis cor-
responding with that of the 10" rib.

(2) The upper border correspondes to the upper border of the 9"
rib, and the lower border to the lower border of the 11 rib.

(3) The medial end lies 4-5 cm. from the midline. and the lateral
end on the mid axillary line.

R. ST &I IFTREH (Surface marking of the pancreas)

(1) The head is marked with in the concavity on the duodenum.

e e e —
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(2) The Neck passes upwards and to the left behind the pylorus
in the transpyloric plane.

(3) The body is marked by two parallel lines 3 cm. apart, drawn
upwards and to the left for 10 em. from the neck. Occupying the
upper 2/3 of the space B/w the transpyloric and subcostal planes.

R o. TUMTIT &1 IRWIHA (Surface marking of the gali-
bladder)

The fundus of the gall bladder is marked at the right angle
B/w the right costal margin and the outer border of the rectus
abdominis.

2. ¥l &1 IPRGEHA (Surface marking of the kidneys)

(1) On the back, it is marked two horizontal lines arc drawn,
one at the level of the 11" thoracic spine and the other at
the level of the third lumbar spine.

(2) On the front, the bean shaped kidney is marked with
following specifications.

(A) On the right side the centre lies 5 cm. from the median plane
a little below the transpyloric plane and on the left side it lies
5 cm. {rom the median plane a little above the transpyloric
plane, just medial to the tip of the 9" costal cartilage.

(B) The upper pole lies 4-5 cm. from the raidline, halt way B/w
the xiphisternum and the transpyloric plane.

(C) The lower pole lies 6-7 cm. from the midline on the right side
at the umbilical plane and on the left side at the subcostal planc.

 ?. Tl &t SFRWIHT (Surface marking of the ureters)

(1) To mark the ureter on the front of the abdomen locate.
(A)The tip of the 9th costal cartilage.
(B) The pubic tubercle.

A line joining these two points marks the position of the
abdominal part of the ureter.

(2) To mark the ureter on the back, locate the second lumbar spine.
Take a point about 4 cm. lateral to the spine. From here draw a
line downwards to reach the posterior superior iliac spine.
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The Ear

e The ear is an organ of hearing.

It is also concerned in maintaining the equilibrium (a state of
balance) of the body.
It consists of three part—1. The external ear— Outer.

©
i i ] 2. The middle ear— Tympanic cavity or
middle.

3. The internal ear— Inner or labyrinth.

(1) External ear—
1. Auricle (Pinna)— Helix (Superior), and lobule (Inferior)
2. External auditory meatus (Canal)
3. Eardrum (Tympanic membrane)

(2) Middle ear—
1. Tympanic antrum

2. Auditory tube

3. Auditory ossicles— 1. Malleus (Hammer)
2. Incus (Anvil)
3. Stapes (Stirrup)

(3) Internal ear or labyrinth-
It consists of two main division—1. Bony labyrinth (Outer)

2. Membranous labyrinth
(Inner)

; 1. Bony labyrinth— It can be divided three areas—

| 1. Vestibule - Middle

i 2. Semicircular canal - Posteriorly and
superiorly

3. Cochlea - Anteriorly
1. External ear—

e The external ear collects sound waves and channels them
inward,
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Fig. 9.1 Ear structures

e It consists of the auricle, external auditory meatus (canal)
and eardrum (Tympanic membrane).

(A) The auricle (pinna) 1s a flap of elastic cartilage shaped
like the flared and of a trumpet and covered by skin. The rim of the
auricle i1s called the helix.

The inferior portion is the lobule.

The auricle is attached to the head by ligament and muscles.

(B) External auditory meatus ts a covered tube about 2.5 cm.
long that lies in the temporal bone and leads from the auricle to the
eardrum.

(C) Eardrum or tympanic membrane is a thin, semitransparent
partition B/W the external auditory canal and muddle ear. The ear-
drum is covered by epidermis and lined by simple cuboidal epithe-
lium.

B/W the epitheliar lavers is connective tissue composed of
collagen and eltastic fibers and fibroblasts.

Near the exterior opening. the external auditory canal/contains
a few hairs and specialized sebaceous (o1l glands called ceruminous
glands that secrete cerumen. The combination of hairs and cerumen
helps prevent dust and foreign objects from entering the ear.

Usually. cerumen dries up and {alls out of the ear canal. Some
people. however, produce an abnormal amount of cerumen (ear
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vax). It then becomes impacted and muffles in coming sound.
The treatment for impacted cerumen is usually periodic ear

irrigation or removal of wax with a blunt instrument by trained
medical person.

2. Middle ear—

The middle ear or tympanic cavity is a small, air filled
cavity in the temporal bone that is lined by epithelium.

It is separated from the external ear by the eardrum and
from the internal ear by a thin bony partition that contains two
small membrane - covered openings— The oval window and

the round window.

The posterior wall of the middle ear communicates with

the mastoid air cells of the temporal bone through a chamber
called the tympanic antrum.

The anterior wall of the middle ear contains an opening
that leads directly into the auditory (Eustachian) tube. The
auditory tube consists of both bone and hyaline cartilage and
connects the middle ear with the nasopharynx (upper portion
of the throat). It is normally closed at its medial (pharyngeal)
end, during swallowing and yawning, it open. Then atmospheric
air from the throat enters or leaves the middle ear until the
internal pressure equals the external pressure. When the pressure
are balanced. The eardrum vibrates freely as sound waves strike
it. If the pressure is not equalized, intense pain, hearing
impairment, ringing in the ears and vertigo could develop.
Sudden pressure changes against the eardrum may be equalized
by yawning. Swallowing or pinching the nose closed, closing
the mouth and gently forcing air from the !ungs into the
nasopharynx. The auditory tube also is a route whereby

pathogens may travel from the nose and throat to the middle
ear.

Extending across the middle ear and attached to it by liga-
ments are three tiny bones called auditory ossicles. The bones named
for their shapes, are the malleus, incus and stapes. They are con-
nected by synovial joints. The handle of the malleus is attached to
the internal surface of the eardrum. Its head articulate with the
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body of the incus. The incus is the intermediate bone in the
series and articulates with the head of stapes. The base of foot
plate of the stapes. Fits into a membrane-covered opening in

the thin bony partition B/W the middle and inner ear. The opening
is called the oval window.

Directly below the oval window is another opening, the
round window. This opening is enclosed by a membrane called
the secondary tympanic membrane.

Auditory ossicles—
(A) Malleus (Hammer)— e La-rgest ear bone.
e Placed on the lateral side.
Parts— 1. Head 2. Neck 3. Anterior process
4. Lateral process 5. Handle
(B) Incus (Anvil)—e It resembles a molar tooth.
e Used by blacksmith.

Parts— 1. Body 2. Long process 3. Short process
(C) Stapes (Stirrup)— e Smallest ear bone.
=} Placed on the medial side.
Parts— 1. Head 2. Neck

3. Two limbs or crural: Anterior
Posterior
4. Foot plate (Base)

Muscles— 1. Tensor tympani muscle— Mandibular branch of
trigeminal nerve.

A Stapedius muscle— Facial nerve.
Ligaments—
. Posterior ligament of incus 2. Superior ligament of malleus
3. Lateral ligament of malleus 4. Anterior ligament of malleus

A

. Annular hgament of base of
stapes

3. Interior ear

e The internal ear is also called the labyrinth because of its com-
plicated series of canals.
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Anterior.

Bony labyrinth (contains perilymph)

-E;-LMcmhmnous labyrinth (contains cndolymph)
Semicircular

‘ Posterior\_\ ; _Ampulla of semicircular canal
canais AN : & Utricle
e \j{;" G Vestibule
f’i‘_ _ A\

Ampulla of semicircular duct
Oval window

Secondary l)'mpanic/ e
membrane in round window

Fig. 9.2 Internal ear
Structurally, it consists of two main division an outer bony

labyrinth that encloses an inner membranous labyrinth.

The bony labyrinth is a series of cavities in the petrous portion
of the temporal bone.

It can be divided into three areas—
(1) The semicircular canals
(2) The vestibule

e Both of which contain receptors for equilibrium.

(3) The cochlea.

e Which contains receptor for hearing.

e The bony labyrinth is lined with periosteum and contains a (Tuid
called perilymph. This fluid, which is chemically similar to
B0

L]

Surrounds the membranous labyrinth, a series of sacs and tubes
inside the bony labyrinth and having the same gencral form.
The membranous labyrinth is lined with epithelium and con-

tains a fluid called endolymph, which is chemically similar
to intracellular fluid.

(1) Vestibule—

e The vestibule is the oval central portion of the bony labyrinth.
e The membranous labyrinth in the vestibule consists of two
sac called the utricle (little bag) and saccule (little sac).

2]

These structures are connected to each other by a small duct.
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(2) Semicircular canals—

Projecting superiorly and posteriorly from the vestibule
are the three bony semicircular canals. Each lies at approximately
right angles to the other two. Based on their positions, they are
called the anterior, posterior and lateral canals.

The anterior and posterior semicircular canals are oriented
vertically, the lateral one is oriented horizontally. One end of each
canal is a swollen enlargement called the ampulla (little jar). The
portions of the membranous labyrinth that lie inside the bony semi-
circular canals are called the semicircular ducts (membranous

semi circular canals). These structures communicate with the
utricle of the vestibule.

(3) Cochlea—-

e Anterior to the vestibule is the cochlea (snail's shell). This bony

spiral canal resembles a snail's shell and makes almost three
turns around a central bony core called the modiolus.

* Structures of the ear related to hearing and equilibrium
(1) External ear—

(A) Auricle (pinna)— Collects sound waves.
(B) External auditory canal— Directs sound waves to eardrum.

(C) Ear drum— Sound waves cause it to vibrate, which in turn, causes
the malleus to vibrate.

(2) Middle ear—

(A) Auditory ossicles— Transmit and amplify vibration from tym-
panic membrane to oval window.

(B) Auditory tube— Equalizes air pressure on both sides of the
tympanic membrane.

(3) Internal ear-—

(A)Cochlea— Contains a series of fluids, channels and
membranes that transmit vibrations to the spiral
organ (organ of corti) the organ of hearing; hair
cells in the spiral organ produce receptor
potentials, which elicit nerve impulses in the
cochlear branch of the vestibulocochlear nerve.
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(B) Semicircular ducts— Contain cristae, site of hair cells for
dynamic equilibrium.

(C) Utricle— Contains macula, site of hair cells for static and
dynamic equilibrium.

(D)Saccule— Contains macula, site of hair cells for static and
dynamic equilibrium.

() WyA-= (Skin)
(A) According to ayurveda—
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(B) According to modern—

1. Introduction— The skin is the largest organ of the body.
The average thickness of the skin is about 2 mm.
2. Types of skin— The skin is made up of two layers.
(D Outer layer— Epidermis
(I  Inner layer— Dermis

(1) Epidermis— It does not have blood vessels. The nutri-

tion is provided by the capillaries of dermis. It has five layers.

1. Stratum corneum (Hormey layer)-Thick and non hairy skin.

2. Stratum lucidum— Thin and hairy skin.

3. Stratum granulosum— Thin and hairy skin.
4. Stratum spinosum or malphgian.

5
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Stratum granulosum
~_—Stratum Spinosum

Stratum basale
Free nerve ending
: Meissner's corpuscle
i \\Krause's end-bulb
s Sebaceous gland
\Arrcctor pili muscle
=S Collagen fiber
Z &ufﬁni'q corpuscle
P TR AR __\Huir bulb
S NSy \ Ecrine sweat gland
y R St R Sensory nerve fibers
\ : Autonomic nerve fibers
Subcutaneous fatty tissue

= 1 A /Pore of sweat gland
R £ /Stratum corncum

Dermis

Subcutaneous
tssue

Fig. 9.3 Skin

(IT) Dermis— It is made up of connective tissue. It bears
blood vessels, lymphatic and nerve supply. It has two

layers.
1. Superficial papillary layer.
2. Deeper reticular layer.
3. Function of the skin-
1. Protective function.
2. Stuorage function.
3 Regulation of body temperture.
4. Role of skin as sense organ.
5. Synthesis of vitamin-D.
6. Absorptive function.
7. Secretory function.
8. Regulation of water and electrolyte balance.
9.

Excretory function.
(4) Colour of the skin—

1. Pigmentation of skin— Melanin.

2. Haemoglobin in the blood.
3. TgI-3faT (Eye)

() wata— aify, =gy, e, =Ri=3, ¥Rz
() Iamiers (farmiieras— Eye-ball) &t @iy ua feafa—
I3 Mo Ma, Mad & SR &, Juuerd 4 &g saaa
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The Eye

(1) Definition of Ophthalmology-

e The study of the structure, function and disease of the eye
is known as ophthalmology.

[Opthalmos— Eye, Logus— Study of]

e A physician who specializes in the diagnosis and treatment
of eye disorders with drugs, surgery and corrective lenses
is known as an ophthalmologist.

(2) The structures related to vision- are the eyeball, the optic
nerve, the brain and several accessory structures of the eye.

(3) Accessory structures of the eve— are eyelids, eyelashes, eye-
brows, lacrimal (tearing) apparatus and extrinsic eye muscles.

(4) Surface anatomy of the eye— are eyebrows, eyelids (palpebrae),
eyelashes, pupil, iris, cornea, sclera, conjunctiva.

(5) Lacrimal apparatus—
Flow of tears—

Lacrimal gland

Excretory lacrimal duct
|

"

Superior and inferior lacrimal canal

Lacrimal Sac
4
Naso lacrimal duct
|

~

Nasal cavity
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Pupil

= i > - e
Eyelids (palpebrae) Conjunctiva
Right eye
Fig. 9.4 Surface anatomy of eye

Lacrimal g]and——iﬁf-_
Excretory lacrimal duct-—h’:'

Superior lacrimal canal

Lacrimal punctum
Lacrimal sac

Inferior lacrimal canal
Nasolacnmal duct

Nasal cavity

Inferior nasal concha
Fig. 9.5 Lacrimal apparatus

(6) Muscles of eye ball and eyelids—
1. Extrinsic muscles of eyve ball-

% Four recti muscles—

1. Superior rectus muscles— Oculomotor nerve.

2. Inferior rectus muscles— Oculomotor nerve.

3. Medial rectus muscles— Oculomotor nerve.
Lateral rectus muscles— Abducens nerve.

* Two oblique muscles—
1. Superior oblique muscles— Trochlear nerve
2. Inferior oblique muscles— QOculomotor nerve
2. Muscles of eve lids—

I. Orbicularis oculi muscles— Facial nerve.

2. Levator palpebrae superioris muscles— Oculomotor

nerve.

(7) Anatomy of eve ball-

e The eveball is the organ of sight. It measures about 2.5 cm.

in diameter.
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Sinus venosus sclerae -..- o

Anterior chamber %% {i
Cornea (___-
Lens -\
Iris =N AN

Suspensory ligament

Sugerior rectus rmuscie
Superior oblique muscle
Medial rectus muscle

Lateral rectus muscle
Inferior rectus muscle
— Inferior oblique muscle

Fig. 9.6 Eye muscles

. Ora serrataSclera
Ciliary muscle : Choroid

Conjuncuva: Retina

-

Ciliary processes

—— e

Fig. 9.7 Eye ball
It closely resembles a camera in its structure. [t 1s almost
spherical in shape and has a diameter of about 2.5 cm.

Anatomically, the wall of the eyeball can be divided into
three layers.

-

1. Fibrous tunic/coat/outer layer— Sclera (post. 5/6), cornea
(ant. 1/6)

2. Vascular tunic/coat/middle layer— Choroid, ciliary body, iris
3. Nervous tunic/coat/inner layer— Retina

Fibrous coat— The fibrous tunic is the superficial coat ol
the eyeball. It is avascular and consists of the anterior cornea
and posterior sclera.

The cornea is a nonvascular, transparent coat that covers

the coloured iris. Because it is curved, the cornca helps focus
light. Its outer surface consists of nonkeratinized stratificd
squamous epithelium.

The middle coat of the cornea consists of collagen fibers

and fibroblasts. The inner surface is simple squamous
epithelium.
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The sclera (hard), the white of the eye, is a coat of dense
connective tissue made up mostly of collagen fibers and
fibroblasts. The sclera covers all the eyeball except the cornea,

gives shape to the eyeball, makes it more rigid, and protects its
inner parts.

At the junction of the sclera and cornea is an opening
known as the scleral venous sinus (canal of schlemm).
2. Vascular coat—

The vascular tunic is the middle layer of the eyeball. It has
three portions— Choroid, ciliary body and iris. The highly
vascularized choroid is the posterior portion of the vascular
tunic and lines most of the internal surface of the sclera. It
provides nutrients to the posterior surface of the retina.

Melanocytes, which produce the dark pigment melanin, give
the choroid a brown-black appearance.

In the anterior portion of the vascular tunic, the choroid
becomes the ciliary body. It extends from the ora serrata, the
jagged anterior margin of the retina, to a point just posterior to
the sclero-corneal junction. The ciliary body consists of the
ciliary processes and ciliary muscles. The ciliary processes are
protrusions or folds on the internal surface of the ciliary body.
They contain blood capillaries that secrete a watery fluid called
aqueous humour. The ciliary muscle is a circular band of smooth
muscle that alters the shape of the lens for near or far vision.

The iris (coloured circle) is the coloured portion of the
eyeball and is shaped like a flattened donut. It is suspended B/
w the cormea and the lens and is attached at its outer margin to
the ciliary processes. It consists of circular and radial smooth
muscle libers. The hole in the centre of the iris is the pupil. A
principal function ol the iris is to regulate the amount of light
entering the vitreous chamber of the eyeball through the pupil.
When bright light stimulates the eve. parasympathetic neurons
stimulate the circular muscles (constrictor or sphincter pupillae)
of the iris (o contract, causing a decrease in the size of the pupil
(constriction).

in dim light., sympathetic neuron stimulate the radial
muscles (Dilator pupillaeY of the 1ris to contract, causing an
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increase in the pupil's size (Dilation). These responses are
autonomic reflexes.

(3) Nervous coat—

The third and inner coat of the eyeball, the retina (Nervous
tunic) lines the posterior three-quarters of the eyeball and is the
beginning of the visual pathway. By using an ophthalmoscope
to peer through the pupil, one can see a magnified image of the
retina and the blood vessels that course across its anterior
surface.

Here blood vessels can be viewed directly and examined
for pathological changes such as occur with hypertension OF
diabetes. Several landmarks are visible.

The optic disc is the site where the optic nerve exits the
eyeball. Bundled together with the optic nerve are the central
retinal artery, a branch of the ophthalmic artery and central
retinal vein. Branches of the central retinal artery fan out O
nourish the anterior surface of the retina. The central retinal
vein drains blood from the retina through the optic disc

e The macula lutea (Macula-spot and lutea— yellow) is in the

exact centre of the posterior portion of the retina, al the
visual axis of the eye.

e The central fovea, a small depression in the centre of the macula
lutea.

e The optic disc is also called the blind spot.
Contents of eyeball-

1. Aqgueous humour- This is a clear fluid which fills the space
B/w the cornea infront and the lens behind. (Anterior scgment.)

2. Vitreous body- It is a colourless, jelly like transparent mass
which fills the posterior segment ol the eye ball.

3. Lens- It is a transparent bi-convex structure which is placed
B/w the anterior and posterior segments of the eve.

* Structures of sagittal section through the eveball

e Cornea e Sclera
e Iris e Ciliary body
e Choroid e Retina
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e Conjunctiva e Pupil
e Lens e Suspensory ligaments

Aqueous humour e Ciliary processes

— Anterior chamber

— Posterior chamber
e Ciliary muscles e Vitreous body
e Ora serrata e Optic nerve
e Optic disc (Blind spot) e Cenitral retinal artery and vein
e Macula lutea (yellow spot) e Dural sheath
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Fig. 9.8 Tongue

Foliate papillas

Tip of tongue tumed up
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The Tongue

(1) Introduction— The tongue is a muscular organ covered with
mucous membrane of mouth. It 1s associated with the
function of taste, speech, mastication (chewing) and

deglutition. (swallowing)
(2) External features— It has three parts.
1. Body 2. Root 3. “ap

1. Body of the tongue-— It has two surlaces.

(1) Superior surface or dorsum— It is divided two parts—
(A)Oral part

(B) Pharyngeal part

(II) Inferior surface— Only oral part.

(I) Dorsum of the tongue— is convex 1n all direcuon, It is divided
into— An oral part— Anterior 2/3. that lies in the mouth.
A pharyngeal part— Posterior 1/3, that lies 1in the pharvnx.
The oral and pharyngeal parts are separated by a 'V'-shaped
sulcus, the sulcus terminalis.

(A)The oral or papillary part of the tongue- is placed on the
floor of the mouth. Its margin are free and in contact with
gums and teeth.

e Just infront of the palatoglossal arch each margin shows
four to five vertical folds. named the foliate papiilae.

e The superior surface of the oral part shows a median furrow
and i1s covered with papillae which make 1t rough-

Vallate papillae.
Fungiform papillac
Filiform papillae.

(B) The pharyngeal (Lymphoid) part of the tongue—~ lLies be-
hind the palatoglossal arches and the sulcus terminalis. Its
postertor surface forms the anterior wall of the oropharynx.
The mucous membrane has no papillae but has many
lyvmphord follicles that collectively constitute the lingual
tonsil. Mucous gland are also present
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The posterior part of the tongue is connected to the epiglottis
by three folds of mucous membrane. These are the median
glossoepiglotic fold and the right and left lateral
glossoepiglottic folds. On either side of median fold there

is a pouch called the valleculla. The lateral folds separate
the valleculla from the piriform fossa.

(I1) The inferior surface (only oral part)—

It is covered with a smooth mucous membrane, which shows
a median fold called the frenulum linguae.

On either side of the frenulum there is a prominence
produced by the deep lingual veins.

More laterally there is a fold called the plica limbriate. that
is directed forwards and medially towards the tip of tonguc.

(2) Root of the tongue— The root is attached to the mandible
above and the hyoid bone below.

In B/w the two bones it is related to the geniohyoid and
mylohyoid muscles.

(3) Tip of the tongue— The tip of the tongue forms the anterior
free end which, at rest, lies behind the upper part incisor teeth.
Muscles of the tongue—

A middle fibrous septum divides the tongue in to right and
left halves.

Each half contain four intrinsic and four extrinsic muscles.
Intrinsic muscles— It is not attached the bone.

1. Superior longitudinal- Hypoglossal nerve.
2. Inferior longitudinal— i3

3. Transverse— 5

4. Vertical— " "
e Extrinsic muscles— e It is attached bones and palate.
Genioglossus— Attached tongue to mandible— Hypoglossal
nerve.

2. Hyoglossus— Attached tongue to hyoid bone—

LS ]

Styloglossus— Attached tongue to styloid process—*
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4. Palatoglossus— Attached tongue to palate— pharyngeal
plexus.

* Blood supply— e Lingual artery branch of external carotid
artery.

e Tonsillar artery.
e Ascending pharyngeal artery.
* Venous drainage— e Lingual vein.
e Common facial vein.
# Lymphatic drainage—e Sub mental nodes.
e Sub mandibular nodes.
e Jugulo omohyoid nodes.
Lingual nerve
Chorda tympani branch of facial nerve

* Nerve supply—

Hypoglossal nerve

Glosso pharyngeal nerve

Vagus nerve
& . H}TOT-49TE1 (Nose)
(9) Tafa— =T, =TT, AfEeRT, T, 'l
() “ArEr mof=g =

T HOI=A ol T &
(3) “arEn fe o g

e ATHT fY =1 TR Bl

o ORI # A= | 3yl &t st &1
() Tl AT 17 (R W/)

1T T Al 3rfEeral a8
(W) “mror weqfEeafeean

FTUT, T e 2ifie et acd A a9
(8) “mal moi " Sar | wwe gani: |
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(]) “SM=RA: TF HUI AHIT I”” (L.IM. &/3¢)
T 3 3L AT 3T HOT 7 @ 2
(R o) TET I8 W, 92 Fox el e e & qer A6 G g @,
T AT TS "/ S 2
(27) HTE— I8 MUTEE By H ARA=sarT Hid S g 37 81 a1 T4
H M HAA AT Th TIE TRST
The Nose
e The nose is consists of two portions—
(1) External nose (External portion)
(2) Nasal cavity (Internal portion)
(1) External nose-The external portion consists a following

structure—
1. Root (Bridge) 5. Columella

2. Apex (Tip) 6. Nasal septum
3. Dorsum 7. Ala

4. Nares (Nostril)

1. Root— The upper narrow end of the nose (Just below the
forehead) is the root of the nose.

2. Apex— The lower end of the nose. (Rounded tp)

3. Dorsum- Rounded anterior border connecting root and
apex.

4. Nostril— External opening into the nose.

5. Columella— The two nostril are separated by a soft median
partition called the columella.

6. Nasal septum— This is continuous with the nasal septum
which separates the two nasal cavities.

s i
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Palatine bone

Fig. 9.11 Nasal septum

Middle nasal meatus —s
[ 1)

K .'. ] : h e 3 ' Interior nasal concha
o L 5 - o % 2l Tt 5
Inferior nasal meatus

Fig. 9.12 Lateral wall of nose

7. Ala— Each nostril is bounded laterally by the ala.

e The external nose has a skeletal {framework that is partly
bony and partly cartilaginous.

e The framework ol the external nose is made up above by
the nasal bone. The frontal process of maxilla and the nasal
part of the frontal bone.

e Below the [ramework is formed of plates of hyaline cartilage
which include the upper and lower nasal cartilages and the
septal cartilage.

(2) Internal portion (Nasal cavity)—

e It is divided into right and left halves by the nasal septum

e FEach halfl has—
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1. A floor 2. Ao TooT

3. A lateral wall 4. A medial wall

The floor— is formed by the palatine process of the maxilla
and the horizontal plate of the palatine bone.

The roof-— is narrow and is formed from behind forward by
the body of the sphenoid. The cribriform plate of the ethmoid,
the frontal bone, the nasal bone and the nasal cartilages.

The lateral wall- is marked by three projections called the
superior, middle and inferior nasal conchae.

The area below each conchae is referred to as a meatus.
The medial wall or nasal septum-— is an osteocartilaginous
partition covered by mucous membrane.

The upper part is formed by the vertical plate of the ethmoid
and its posterior part is formed by the vomer.
The anterior portion is formed by the septal cartilage.

The mucous membrane lines the nasal cavities with the eX-
ception of the vestibules, which are lined by modified skin.

The two types of mucous membrane are olfactory and respira-
tory.

Blood supply of nasal cavity—

e Sphenopalatine artery branch of maxillary artery.

e Facial artery.
Venous drainage—e Facial vein.
e Pharyngeal plexus of veins.
e Pterygoid plexus of veins.
Lymphatic drainage— e Submandibular node.

Deep cervicle node.

Nerve supply- Olfactory nerve.

Trigeminal nerve.
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(Arterial System)

Q. HETHHAT (Aorta)
(A) Tntroduction

The aorta is the largest artery of the body and has a diameter

of 2-3 cm. It begins at the left ventricle and contains a valve at its

origin. called the aortic semilunar valve, which prevent backflow

of blood into the left ventricle during its diastole.
(B) Branches
The principal division of the aorta are the —

1. Ascending aorta — 3Gl HaEHAI

Arch of aorta — TILUN HaTEHA]

. Thoracic aorta — 3ARHEI Haig941

4. Abdominal aorta — 34'EII HETSIHAT

Division of aorta |-\rtcrml branches Supplied T

2. Arch ol .IUI[.]

BN

1. Ascending Aorta|l.

Right coronary artery | Heart
(STHIET "HeTIHAT) | 2.

Left coronary artery

]
e e T

1 Brachiocephalic trunk,
(AITOT HETEHAT) | » Right

1

|

i common | Rt. side of head &
| caroud artery neck.
“» Right subclavian | Rt. upper Ihimb.

artery

|
\
|
[
b
|

o

ey

- N - - - --—..—- —— - ;.—4—-— - '.‘,
2. Lelft common caroud! Lt side of head &

i
{

{ ..ardmm

arteny nu.k B
1 3. Letlt x'lln las tan .uu l\ Lk l'{‘]‘tl hmh_#___

T‘:-_'f'|1:1|' weic aorta |1 Pe H\..ildl il I’n-d aspect of P‘”‘f
(5”7—1-71' HETEAET) %

S R - prm—
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Right internal carotid . ¥R

. id ,
ioht external caroll el
Rig Right vertebral ' = 4" }
Right common carond\ — \ i
Right subclavian — .

) . K .
Brachiocephalic- trun y ‘ )
ASCENDING AORTA———__ £ d

Right coronary
Celiac trunk
Common hepatic

Right renal /s
At;gdominal Aorta/ /

Right mdial’_’/ g
Right ulnar: =X

Right deep/"

palmar arch / !
Right superficial '
palmar arch '
Right digitalis f
\

i i

Lelt common carotid
,Left subclavian
ARCH OF AORTA

clt axillary
,THORACIC AORTA
Lett brachial

/Dmphmgm

Left gastric

~_Splenic
rd

“Lelt renal
S

uperior mesenterie

W "~ Lelt gonadal

-&cmli.?ulnr or ovarian)

v \CInferior mesenteric

Left external iliac

: ""-‘\Left common iliac
N\
Left internal iliac (hypogastric)

b

\Lell femoral
§ '_,/Lcit popliteal

Left anterior tibial

Left posterior tbial I

{ M —
J ‘ 1____—Lelt peroncal
; Y

2R Left dorsalis pedis
& [

! A -
¥ '\\ P gt Left dorsal arch

Fig. 10.1 Major arteries

Right common carotid
Right subclavian—___
Brachiocephalic trunk —-
ASCENDING AORTA

Right coronary
Posteriar intercostal

Inferior phrenic—
Celiac trunk — 8
Common hepatic—— W
. Subcostal—————— -\ TR A
Right adrenal(suprarenaly” &‘-— £
~ Right renal”” ey
Right gonadal—
ABDOMINAL AORTA— I8
Lumbar—"4

Median sacral

Fig. 10.2 Aorta pna ity by

1 CIil exi

Lelt common carotid e

Left subclavian
ARCH OF AORTA

Bronchial
Left coronary
Mediastinal

Pericardial
Supcrnior phrenic
Diaphragm

Lelt pastric

Interon phrenie
Lelt adrenal
.'\'l'lft.‘nlt

Superior mesenteric
Lett reoal

Lett ponadal

Inlenior mesenteric
Left commaon 1hac

Left intemal ihace (hypogastric)

snal 1hm

anches
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- Esophageal PW
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3. Sup, phrenic face of _
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6. Intercostals ) muscles
~—~ Chesr mu>=

7. Subcostal
jeurad- 84

f. surl
nf. phrenic W
R e
2. Coeliac-

Liver
S[om:lch a
| phagus
Splecn.
stomach
Small intestine,
caecum. ascending

Common hepatic
Left gastric

nd €50°

: 1
Splenic |
1
3. Sup. mesenteric ’,

| colon. transverse
- i\_‘OlD&ﬂ and Péln‘—'_[f_"ff;
4, Suprarenals : "Adrenal (s l-l_f’r“ )
- ' renal) glands
SRemls I Ridneys

6. GUH:I:I_;!!L .I

1. Testicular Testic

2 Qvartan ; 4
e e s iy
7. Inf. mesenteric =i

{ rrnn-\\"t‘rﬂc. des-
' Ccending

| stgmoid
—_ 1 COlon

»

and rectum.

< Lumbars
Q. Lumbar

e

| Spin.
! Pinal cord, 1ts
L Me

| Uc ;nu;ww, muscles
P an ' {

o \‘ sSKin of tumbar
—d - Rlaon
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[Division of aorta

Arterial branch

Supplied

|

9. Common iliac
Ext. iliac
Int. iliac

\

Lower limb

LHeras. Prostate
gland, U. bladder
muscles of buttoc:,k

10. Median sacral

Sacrum, coceyx
»
rectum

: : — |
e Coeliac trunk | 1.Common hepatic )
(@Fﬁ' HIFﬁ) ’—)Rt. gastric Stomach
—Gastroduodenal Duodenum, stomach
e Sup. pancreatico- | Duodenum, pancreas
duodenal
e R:. gastroepiploic | Stomach
L"Supra(hlodenal Duodenum
—>Cystic Gall bladder
2. Lt. gastric Stomach
3. Splenic
Pancreatic branches | Pancreas
Short gastric arteries| Stomach
Lt. gastroepiploic Stomach
Splenic branches Spleen

e Superior mes-
enteric artery

(= =Sl
g940)

1. Ileocolic

Ant. caecal
Post. caecal

Appendicular

Appendix, caecull,
lower 1/3 of ascendq
ing colon.
Caecum

Caecum
Appendix

2. Rt. colic

Upper 2/3 of asce-
nd ing colon

3. Middle Colic

Rt. 2/3 of transversy

colon
e Inf. pancreaticoduo- | Pancreas,
denal duodenum =
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4 Jejunals and ileals

branches

= =a
Jejunum and

ileum

e Infei.or mese-
nteric artery
(for=r eTr=rar=n
gHAT)

I.Lt. Colic artery

Lt. 1/3 of transverse
colon, descending

colon
2.Sigmoid arteries Sigmoid colon
. Sup. rectal Rectum

e Internal iliac
artery (3T=i:
STerfaenT a9=1)

- Sup. vesical artery

Urinary bladder

N o= W

. Inf. vesical artery

Urinary bladder

Scheme of distribution

Arch of aorta (FiXUit HgTEH1)

E: _ T I
Brachiocephalic Lt. common Left. subclavian
trlunk carotid a, artery

|
~
Rt. sub- Rt. common 1
clavian carotid
|
FJ_—ﬁ b o h
4 - Rt. Rt. 6 LE:
Right Right external nternal intermal external Left Left
axillary vertebral caroud caroud caroud carotid vertebral axillary
\\_
! i
Right brachial BflSlll'Jl' a. L:.:l‘tl brachial
i l < d d 3
Right Right Right Left Left Left
radial ulnar poOsterior posterior ulnar radial
l l cerebral cerebral l ‘

Right superlicial

and deep palmar

arches

|

h

Right digitals

Left superficial
and deep palmar
arches

N
Left digitals
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Scheme of distribution
Abdominal aorta (Fgd FETgEA1)
s Bl = e
Right common iliac Left common iliac
h S
Right external Right internal iliac
iliac nypogastric)
-
Right femoral
- - w -
Right popliteal
. : . - .
Right anterior Right posterior
tibial tibial
. S ~ v
Right dorsalis Right Right
pedis peroneal medial and lateral plantar

'
|

Plantz?r arch

N A
Digitalis

3. T8l TaTEHE=t (Ascending aorta)

(A) Introduction

It is the first division of the aorta, about 5 cm. in length. It is
directed superiorly slightly anteriorly and to the right and ends at
the level of the sternal angle, where it become the arch of the aorta.
The beginning of the ascending aorta is hidden by the pulmonary

trunk and right auricle.

(B) Branches

— . Marginal

| 2. Posterior interventricular
Nodal

Right atrial

1. Right coronary artery_——

(GEE LT =

P-b)

Infundibular

|
_U\

— 6. Terminal
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— 1. Anterior interventricular

— 2. Left ventricle
2. Left cororary artery — — 3. Diagonal
(3= F9941) L 4. Left atrial

—
R }
. s}

— 5. Pulmonary
— 6. Terminal

3. AU gETIEET 97 "9ETgE=t =9 (Arch of aorta)

(A) Introduction

It is about 5 ¢m. in length and is the continuation of the
ascending aorta. It emerges {rom the pericardium posterior to
the sternum at the level of the sternal angle. The arch is directed
superiorlv. posteriorly, and to the leit and than inferiorly on the
left side of the body of the 4* thoracic vertebra.

Actually, the arch is directed not only from right to left but
from anterior to posterior as well. The arch of the aorta ends at the
level of the intervertebral disc B/W the 4™ and 5* thoracic verte-
brae. where i1t becomes the thoracic aorta. The thymus gland lies
anterior to the arch of the aorta, while the trachea lies posterior
to: St

(B) Branches
1. Brachiocephalic trunk (¥0S9Y S5491)

2. Left common carotid artery (319 HEHIGHT 9HA1)
. Left Subclavian artery (319 3%‘&1\!\7-13_"‘% £TI7AT)
1. Brachiocephalic artery (FTToSyY o)

(A) Introduction—

'}J

It is found only on the right side, is the first and largest

branch of the arch ol aorta.

(B) Branches—

I. Right common carotid artery (&7 wgrEgenT 9941)
2. Right subclavian artery (& srarsgs wo)
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External carotid artery

Common carotid artery

Superior thyroid artery
External laryngeal nerve

Cricothyroid muscle

Cricoid cartilage Branches of superior thyroid artery

Anastomosis betwesn branches
of superior thyroid arteries : ‘ )
2 __ = Left recurrent laryngeal nerve

T T

=

R e e

Lett vagus

¢t
fs - - -
3 nferntor parnthwyeowe Eaforinr thysoid 2rsesy
i M § =y 1] - ——
:
i Laft commesl caraad
5
CETVICH Truna

Left recurrent larsogeal

nerve

Lo mbwinpwian atery

Srcmocepiaiic Tank
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¥. TTHT HgTHIgshT g99+1 (Common carotid artery)
Branches—

1. External carotid artery (Ig:8Tgs g851)

2. Internal carotid artery (3T—=i:HIGSI g541)

& . Sig:ATgenT g9+t (External carotid artery)
Branches—

1. Superior thyroid artery (= Fa< g941)

2. Ascending pharvngeal artery (3Ral TS 95-1)

4

3. Lingual artery (=&l §5=1)

4. Facial artery (A4 S541)

A

. Occipital artery (Y399 9941)

- = b Y
Post. auricular artery (9= Sig: &U 8341)

o)

— — - " i o § 2 A"
7. Superficial temporal artery (ST g 851

vyl
{f‘
fil,
al
1
£f
1
1,
-

. Maxillary artery (
& . S5 392 g=+1 (Superior thyroid artery)

Branches—

1 4 b - <TIT —-—-_:‘I
1. Anternor (hvroig (i oag
» =
@ ™ - — ——
4. Postenior thvrowd Sdm MG
O3LCINor o | gejiai —
—
~ - -
2 InIranvola SISO
- [ —
2 Srarmaclatdamacrara NS e IS
- e A A TR AS AN SRS A — -4 s
-~
< | T . - p— e g ——)
- - N - a i<l - - — -
2 J &
6. Crnicothvroid (a2 3F3<
- -~ - - = )
c " i 2 < b
STITET ¥ A 9uAT (Ascending ph geal art
S, HTTial T4 5=l { Ascenaing aryngca: artiery)
210 s
Br-.l LTS
- e
" i e R B o m——
> ™ e
| T & - po—g—-
b L - g
- -
. :-—‘-.._ - v — - ~ -:-“i—-t-,_t"?.
é - - —
- » P ————— - - -
-
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. Internal carotid ..
-

~Extemal] caroud g,
£

’Fac::\l a,

(/ri .

ITTTETETTLL,

i

|

== == =« Interna] Jugular v,

Fig. 10,5 Common carotid artery

i : Ascending Pharyngeal 4. _

f : Maxillary artery-—

)

’ B3y -
Lingual e g /

-
-

° r AL
s e
Ext. Carolid 3, mmm e gt -

Fig, ;
2. 10.6 Branclw.s of €Xterng) carotid artery
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¢ . TST=gT ===t (Lingual artery)
Branches—

1. Suprahyoid (31f¥Rfiash1) 2. Dorsal lingual (309® f5=1)
3. Sublingual (3TuIfST=aT)
R. 3= "+l (Facial artery)

IR

Branches—

I. Ascending palatine (3@ @) 2. Tonsilar (qUSHRA)

3. Glandular (STeT&TET A) 4. Submental (3TSETH)

5. Inferior labial (31uU=) 6. Superior labial (FES)
7. Lateral nasal (9r¥daTE1)

R o. UIHEHUTH FHAT (Occipital artery)

Branches—

. Sternocleidomastoid (W‘ﬂ%ﬂ)

. Mastoid (SUTH[<TH)

. Descending (3TaET)

. Auricular (Ifg:s0T)

. Meningeal (A1fHehT)

6. Occipital (ITIHITA)

7. Muscular branches (3371 IT@Q)

R . UyH afg: SHulawAl (Posterior auricular artery)

Branches—

19

AW

h

I. Muscular bmnéhcs (a’i’ﬁ WT@) 2. Stylomastoid (I "i’:jﬂ)

3. Auricular (3fg! sol) 4. Occipintal (S¥FH9THA) |
R . Sufteyw vif@s aw+t (Superficial temporal artery) '
Branches— |

I. Transverse facial (379 3TEA)

-

<. Anterior auricular (31-’13“323:-”1]
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3. Zygomatico-orbital (U -AAET)
4. Miiddle temporal (AEA¥IESH)
5. Frontal (ScfehT)
6. Parictal (QTaehyTicieh)
R 3. Hedgd gu-t (Maxillary artery)
Sub-division—
(A) Mandibular portion (3THIgq HI)
(B) Pterygoid portion (JeAf{er 41T)
(C) Pterygopalatine portion (J&Tqdlc] HIT)
(A) 3T8gq 9N (Mandibular portion)
F | Branches—
HEHIN |. Deep auricular (779 af&:avf)
' ' Anterior tympanic (THY Ul ¥I7@D)
it Middle meningeal (997 1)
Accessory meningeal (H813da% dTfaT)
| Inferior alveolar (31497g< dp)
i (B) ganfyasT ¥\RT (Pterygoid portion)
E Branches—
‘ I. Deep temporal ("7 vifiges)
g 2. Pterygoid (9&f1f¥eht)
'1 ' 3. Masseteric (FAfOTeRT)
: . 4. Buccinator (&HJife=nr)
- (C) T&THdIg 9T (Pterygopalatine portion)
Branches—
I. Posterior superior alveolar (999 Ftdadar)
2. Infraorbital (313:7%7)
3. Greater palatine (389 dre])
4. Pharyngeal (718T)

NE RN
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"L _ Superficial temporal a.

Maxillary artery [gg—— External carotid a.

Fig. 10.7 Branches of superficial temporal artery

Posterior \cpnl a.

Postenor lateral nasal ¢ .
Sphenopalatine a.

= , _ -
Inferior orbital hissure. / .
Infraorbital :1. / { Artery of pterygod canal
. i he T -~ . -

Orbital branches ) £ Massctenc a.

'
/ ! ' Plerveord a
/ [ Y
Infraorbital [()T.Iﬂan\ :
- Anterior and postenor

- ~ - b4 - § '
Branches to face | s deep temporal arteries
{

;.

.Buccal a
”,
alveolar a.

Maxillary arery

’
Palate
Int{ alveolar a
!‘.u-' superntor atveolar
ranch
\(-h_:lr'l & lesser palatine
ayricnos
“ingual branch

To upper teeth

To lower teecth
o~
-_—

h Mandibular foramen

Mylohyod br

MAndihul'ur canal

-

'\lcnt | branch

Fig. 10.8 Branches of maxillary artery
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5. Pterygoidal canal (J&TYH{cTeRI)

6. Sphenopalatine (STehdlc])

R¥. 3=:AIgST g8+t (Internal carotid artery)
Sub-division—

(A) Cervical portion (T A

(B) Petrous portion (37¥H ¥17)

(C) Cavernous portion (AT 91T)
(D) Cerebral portion (SHTShT A1)
(A) ¥ 91T (Cervical portion)-
Branches— No branches

(B) 3199 9T (Petrous portion)—

Branches—

1. Corticotympanic (ATgehHEAR0T)

2. Artery of peterygoid canal (J&MHeMEIA 9HA)

(C) TET ¥NIT (Cavernous portion)—

Branches—

1. Hypophyseal (J1gi5sr) 2. Meningeal (d1fHsh1)
3. Cavernous (TT&%) 4. Ophthelmic (39)

Parnietal lobe

Temporal lobe ‘ e td %%Fromul lobe

iy 55— Anterior cerebral artery
24— Aiddle cerebral artery

Posterior coniiiunicating artery
Basilar artony

.

A’{iiﬁis - ———<—Internul carotid artery
¥ i —— Facual artery
ertebral artery—/,—g‘ =3 h} External caroud artery
4 4 . Lingual artery
s . ] - - = .
; Supernior thyroid artery

Right common carotid”artery
Subclavian artery
Brachiocephalic artery

Aoruc arch

\
\

Fig. 10.9 Internal carotid and vertebral arteries
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(D) THRaEs YT (Cerebral portion)—

Branches—

|. Anterior cerebral (STTIH&Sh)

2. Middle cerebral (A& SHESR)

3. Posterior communicating (939 HATST)
4. Anterior choroidal (370 FHIES)

Q 4. TSI e g9+l (Subclavian artery)
(A) Introduction

e This is the principal artery of the upper limb. It also supplies
a part of the neck and brain through its branches.

e Each artery arches laterally from the sternoclavicular joint
to the outer border of the first rib, where it ends by becoming
continuous with the axillary artery.

e The scalenus anterior muscles crosses the subclavian artery
anteriorly and divides it into three parts.

1. The first part — Medial
2. The second part — Posterior

3. The third part — Lateral to the scalenous anterior muscles.

—a-———Vertebral a.
E." €—-Transverse pr. of C6

e L L

—~Sup. intercostal a.
=7 . _-Deep cervical a.
_.F’. '.. = .
. -Inf. thyroid a.
”’ o - =
L _=— Costocervical 1r.
—— %,

~-====——— Transverse cervical a.

Daorsal scapular a.

- "

~ ~
AN s ~Suprascapular artery

o N -
=" "Thyrocervical tr.

. g -~
: ﬁ-( Internal thoracic a.

Fig. 10.10 Branches of subclavian artery
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(B) Branches

1. First part— (1) Vertebral artery (&a"‘ﬁ"(ﬁﬂ g+1) — Basilar A.
(MYl =)

(2) Internal thoracic a. (37d: 921 99-1)

—> Musculophrenic a. (Uviea=94 ST )

> Sup. cpigastric a. (AU AT )

(3) Thyrocervical trunk (319 g gH-l)

— Inferior thyroid a. (3741379 gl )

— Transverse cervical a. (STIE4 I o)

—> Suprascapular a. (SHEIAHHAD A=)

2. Second part-
(4) Costocervical trunk (‘Wj‘qﬁ T gu-1)

t> Sup. intercostal artery (?n‘%a‘crv.ja:r%m A1)
> Deep cervical artery (TTFHIX g g-)

3. Third part-
(5) Dorsal scapular artery (aTﬁTTB g% elh 1)

— Occasionally found
 &. HATEI T (Axillary artery)

(A) Introduction

Axillary artery is the continuation of the subclavian artery.
It extends from the outer border of the first rib to the lower
border of the teres major muscle.

It continues as the brachial artery.
® The pectoralis minor muscles crosses it and divides it into
three parts.
. First part — Superior (Proximal) to the muscle.
2. Second part— Posterior (Deep) to the muscle.
3. Third part— Inferior (Distal) to the muscle.

(B) Branches
L. First part— (1) Superior thoracic artery (Z*Aaz] Ta+])
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Second part—(2) Thoracoacromial artery (39 I8 go+t)
or
acromiothoracic artery
—>Pectoral branch

—> Deltoid branch

—> Acromial branch

—> Clavicular branch
(3) Lateral thoracic artery (JI¥aaei=sgl 99A1)
Third part— (4) Subscapular artery (374 9% 95-1)
Circumflex scapular a. (YRaPs TwaS ¥=40)
(5) Anterior circumflex artery (ARG ESHITUE 9941)
(6) Posterior circumflex artery (YTSYiaEEyTUE 9941)

2 \o. WIUSH: GOt (Brachial artery)

(A) Introduction

Brachial, artery is the continuation of the axillary artery. It

extends from the lower border of the teres major muscle to a
point in front of the elbow, at the level of the neck of the radius,
just medial to the tendon ol the biceps brachii.

(B) Branches

1.
. Superior ulnar collateral artery (F% 7<:YailGs THE g81)
. Inferior ulnar collateral artery (TS ThiltSsH IIITH] 97=7)

. Nutrient artery to the humerus (e wTfUEeRt ST

. Un-named muscular branches (397 FIETT )

. Terminal hmnchcstx Radial artery (sfe: THifs®r g99)

h & WN

a

Profunda brachii artery (7T gnfussht 9941)

> Ulnar artery (37=1: Y@ 99+)
— Radial collateral (Ant. descending a.)
Profunda brachii artery | Middle collateral (Post. descending a.)
—>» Deltoid branch (Ascending)
— Nutrient artery to the humerus.
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_-~—=——3Subclavian artery

r= == Axillary artery

+~Coracoid process

I
Pectoralis minor \
Teres major

Fig. 10.11 Axillary artery

~==Brachial artery

Superior thoracic artery
; Acromiothoracic artery
i .
N Xillary artery
.'\u“"u:A = & Anterior circumflex
\ i
weru] artery
=

" Posterior circumflex

. . \ humeral arter
Pectoralis minor Y

*\ / Subscapular artery

Lateral thoracic artery A
/ Circumflex scapular artery

Fig. 10.12 Branches of axillary artery

From profunda brachii artery
_-Brachial artery

Anterior and posterio
descending branches

=

uinar collateral) artery

= Antentor ulnar recurrent
Posterior ulnar recurr

Radvyl recusrent arery -

interossenus recurrent artery -

e ! . =

ArteTirsr sPtore

Roadval arvery -

Fig. 19.13 Branches of Srachial ariery
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Q¢ . dfg: USISart gu-i (Radial artery)

(A) Introduction

Radial artery is the smaller terminal branch of the brachial
artery 1n the cubital fossa. It runs downwards to the wrist with
lateral convexity.

(B) Branches

1. Muscular branches (T3 IMEW)

2. Radial recurrent branch (& :T&iSsT E?Tlaﬁ_qa" TETn)
3. Palmar carpal branch (F{dd HU=E= Tm@n)

4. Superficial palmar branch (39T =g IEn)

5. Dorsal carpal branch (SHg=SHUES IE0)

6. First dorsal metacarpal artery (J99 39389 g9541)
7. Princeps pollicis artery (=7 3= g541)

8. Radialis indicis artery (F3i491 I8: TSNS I541)

Radial a. '-*-_':

Superficial palmar br..__l..-

_——

First dorsal — R e
metacarpal artery '

Princeps pollicis a. = 7, ~ ~superficial palmar br. of ulnar a.

crf. palmar arch

L ey - b
ALIMar arcno

Fig. 10.14 Branches of radial, alnar artery in the hand

2 2. 3T: Uahi=aT 941 (Ulnar artery)

(I

(A7) Introduction

Ulnar artery 1s the larger terminal branch of the brachial

artery and begins in the cubital fossa.
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The artery run obhquely downwards and medially 1n the
er 2/3 of the [orearm, 1ts

upper 173 of the forearm but in the low &
course is vertical. 1t enters the palm by passing superficial to

the flexor retinaculum. (Pisiform)
(B) Branches

1. Muscular branches (337 TTREQ)
& . & ~ s
2. Anterior ulnar recurrent branches (373 3<:N&hiSS] RGAELRE?

NULE] ) .
& - ~
Posterior ulnar recurrent branches (Y59 37=-YShifE®T YaUdds

-~
L 7 R
:

x’”GIQ)
4. Palmar carpal branch (& A0 I@T)

5. Dorsal carpal branch (34y® #fta~ vmaEr)
6. Common interosseous artery (3T&I= g7 )

Ant. common interosseous a. (37 F=G<Y Y4A1)
Post. common interosseous a. (999 3T T94])
7. Superficial palmar branch (SYRRY TGl @)
Q. Deep palmar branch (TR Faa IE0)

Brachial a.

Yy

. Supratrochlear artery
- Sup. ulnar collateral a.

Descending br. ol‘.‘_",

*hii a.
profundﬂ brachi - Ant. vlnar recurrent a,

\

- Post. ulnar recurrent a.

- Common intcrosseus a,

ent a. -J
{erosseus recurr -
In - L Muscular br.

A4 .- Anterior interosseus a,
”

i . % e Iy 7
terior interosseus 1~
Fos 1 P Ulnar a.

Palmar carpal br.,

-
... Dorsal carpal br,
.-Deep palmar br.

Radial a. .|

=~ Superficial palmar br.

Deep palmar arch--=*

ficial palmar :erh'/.\ ; Y

Super
Fig. 10.15 Branches of ulnar artery

Scanned with CamScanner



——
THAT T I3

R o. 3NTHT WeETerw=t (Thoracic aorta)

(A) Introduction

[t is about 20 cm. long and is a continuation of the arch of
the aorta. It begins at the level of the intervertebral disc betw N
the 4™ and 3™ thoracic vertebrae. where it lies to lhehlet’t ofet:lte:
vertebral column. As it descends. it moves closer to thé midline
and ends at an opening in the diaphragm anterior to -the vertebral
cnlump at the level of the imcr\'ertebbml disc between the 12"
thoracic and 1" lumbar vertebrae. )

(B) Branches
I. Pericardial arteries (Iftgg wmfyat)

> “hi : T aierat

2. Bronchial arteries (9947 T) |
3. Esophage ies (ATHRST Emﬁtrrl '

3. Esophageal arteries ( T) I

4. Mediastinal arteries (FFpaT=Eg g9=4ar)
_ Sup. phrenic arteries Eﬁq&m safaar)
6. Intercostal arteries (99T auiyal)
7. Subcostal arteries (33{%1\“??‘31’7?:" THET)

th

Right common carotid . _

Right vertebral \ e /Lell common carotid
e b . /Lc:ft vertebral
SRy o S Arch of aorta

Brachiocephalie trunk—_

Right subciavi:
£ subclavian - " Lett subclavian

i Thoracic aorta

Left axillary

Right posterior
intercostal
Left brachial
Left subcostal
5 sLeft pastric

SRl - Lelt inferor hrenic
; ‘T' —Z | eft adrenal (suprarenal)

Celiac trunk—— {8

Right inferior phrenic =
Common hepatic ——

Right ud:cnm//—_.

(supraren: "
R al) - _
Right ren: //- ~Splenic
l.‘I - ~—— - gy p—
= Jouperior mesenteric
- . _“Left renal

~JLeft gonadal i
(testicular or ovarian)

x 3 \lnfvrinr mesenteric
\.‘»\hdnmimll aorta
-\\chi;m <acral

3 \ ;

l *
Lett common iliac
\ Inguinal Ligament s
hiac (hypogastric)

Lelt intermal 1

_nght conadal ((c/st-
icular or avarian)

Right lumbars -

Fig. S Left external iliac
2. 10.16 Thoracic and abdontinal i ail |
aorta and their branches Left femors :
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R ¢. 3T HETEHT (Abdominal aorta)

(A) Introduction

It is the continuation of the thoracic aorta. It begins at the
aortic hiatus in the diaphragm and ends at about the level of the g
lumbar vertebra, where it divides into right and left common iliac
arteries. The abdominal aorta lies anterior to the vertebral column,

(B) Branches

1. Inferior phrenic arteries (= Avg=3¢ Hffr:{"qf)
2. Coeliac artery (Ffar gw=l)
(A) Common hepatic artery (HH HTehfd suciy
(B) Left gastric artery (a1 S21 901)
(C) Splenic artery (wifgs uu=)
3. Superior mesenteric artery (FeAd afr=raTSTl gl
4. Supra renal arteries (31MUgaH A frar)
5. Renal arteries (936 gafaar)
6. Gonadal arteries (SFAT emfFa))
(A) Testicular arteries (g1 anferam)
(B) Ovarian arteries (8w amfaam)
7. Inferior mesenteric artery (= ATl Tl
8. Lumbar arteries (&f& Wﬁml)
9. Median sacral artery (799 fiag &9=l)
10. Common iliac artery (ST STEERT 9HH)
R . AE= ST g9 (Common iliac artery)
Branches
1. Internal iliac artery (37=d: Sufaent ow+1)
2. External iliac artery (af@: smfeen am=t)
3. I Wit o=t (Internal iliac artery)

Branches

1. Superior vesical artery (T afeq qms)

i
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Common thac artery
~ Internal iliac artery
/_;. - Superior pluteal artery

_ Inferior gluteal artery

External ilinc artery

Inguinal ligament_ 2 Cl'r"‘ ‘
— _ Cruciile anastomosis

Femoral artery == T Iarst perforaung artery
2 Scecond perlforating arltery

¢ Third perlforating artery

Prolunda femoris artery
o )
! — Fourth perforating artery

§ o
Opening in adductor magnus= — superior muscular branches of popliteal artery

Poplitcal artery -
Figz. 10,17 Anastomoses on the posterior aspect of thigh

. Inferior vesical artery (A= afeet o)
3. Middle rectal artery (9% AT HIT)
4. Uterine artery (rrafer =)
S. Vaginal artery (gif am1)
6. Obturator artery (7T9maT el )
7. Internal pudendal artery (3L & 7T )
8. Inferior gluteal artery (=1 fAama aw+T)
9. Ilco-lumbar artery (STEF W®fe #ITAT)
10. Lateral sacral artery QIEERECIRLC1))
I'1. Superior glutcal artery (e e g99+1)
¥. dfg: SaiaaT au+t (IKxternal iliac artery)
(A) Introduction

[t arises trom the mid inguinal pomnt, passage under the

inguinal higament and ends in the thigh as femoral artery.
(I3) Branches
. Inferior epigastric artery (= afvisrat sl
2. Deep circumflex iliac artery (TR af@uas safaam A1)

e

. INET st (Femoral artery)
(A) Introduction

This 18 the chiet artery of the lower limb. It 1s the
continuation of external thiac artery. It begins behind the inguinal
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ligament at the midinguinal point. It continuous with the
popliteal artery.

(B) Branches

It has three superficial and three deep branches.

Superficial branches—

1. Superficial external pudendal artery (3934 Fig: T THAT)
2. Superficial epigastric artery (39723 Hfgszt g941)
3. Superficial circumflex iliac artery (I93g 9figps FHHH THT)
Deep branches—

1. Profunda femoris artery (775617 &= 9941)

2. Deep external pudendal artery (7791 3fg: @ 9941)
3. Muscular arteries (97 ga-41)
Profunda femoris arter'j_;r—>Mcdia! circumflex femoral artery
L ateral circumflex femoral artery

! - )

. — e 2 s

Superficial Four perforating branche
circurnflex iliac a.

/ /Supcrﬁcial epigastric a.

Superficial external pudendal a

; Deep external pudendal a,

Profunda femoris anery
¢ Adductor longus

FEMORAL AETERY

N - Saphenous branch

Fig. 10.18 Branches of femoral artery
2% . AAYPEET gu=t (Popliteal artery)
(A) Introduction

This artery is the continuation of the femoral artery
[t begins at the opening in the adductor magnus. It runs
downwards and slightly laterally to reach the lower border ol

Scanned with CamScanner



THAT T4 330

the popliteus, where it terminates by dividing into the anterior
and posterior tibial arteries.

(B} Branches
. Cutaneous branches (5% IM&EM)
. Superior muscular branches (% Ugi IMET)
. Sural arteries (S90S THEFT)
. Superior genicular arteries (F=q FH=41)
. Middle genicular arteries (F=3=iq =9(41)
. Inferior genicular arteries (7= =g ==f=41)
. Terminal branches
’—)Anterior tibial artery (F=:S9=1 =91 gHT)
“”Posterior tibial artery (F=:Sig® 9ie=H] g5+1)
2\, T=: HATd<hT 7(T4T =91 (Anterior tibial artery)
(A) Introduction

This is the main artery of the anterior compartment of the

~N O A WwoN

{1

e The anterior tibial artery is the smaller terminal branch of
the popliteal artery.

e [t begins on the back of the leg at the lower border of the
popliteus, opposite the tibial tuberosity.

e It runs downwards to a point midway between the two
malleoli where 1t changes its name 1o become the dorsalis
pedis artery.

(I3) Branches

I . Muscular branches (997 wirand)

2. Anterior tibial recurrent branch (337 3v=-wfirsg Y{:WTH#T'F T
3. Posterior tthial recurrent branch (Wwsy 3= gy f_{?-?.'”é!ﬁ;f TIEN)
4. Anterior medial malleolar branch (310 35759 e ITEn )

5. Anterior lateral malleolar branch (30 afg; TEE I

73 Teynfir. 1
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- Stem of profunda femons antery
S-~FEMORAL ARTERY

Lateral circumflex femoral a. .

Ascending branch — Ascending branch

- h = Transverse branch
Transverse drono < . .
™ Medial circumflex femora] 5

Descending branch

| to 4 = Perforating arteries

Popliteal artery — -'— Femur

{
i
!
!

\ Medial superior genicular antery.

.~ Lateral superior genicular artery
; Fibular collateral ligament
Tibial collateral ligament ——f&—— BB~ 4 X —. Capsular ligament

-= Lateral inferior genicular artery
\fedial inferior genicular antery -—

IR
: A T T—Antenor tibial anery
Posterior tibial artery : B

=-Peroneal artery

Fig. 10.20 Branches of popliteal artery

Popliteal arterv -
- P Posterior tibial recurrent art€ry

-

Anterior tibial recurreng a.

’ -

:; p 5

z_r“ Posterior tibial a.
Peroneal 3.

Antenor tibial anery

. Aleolar
ANl medial malleolar a. Mall®

r. of posterior tibial a. _
- Med. traqy) br. of dorsalis P€

:Br. from medial plantar a-

Ant. lateral malleojar 5 _ .

pcrfoﬂlli“g & calcanzal br. of peronea] o,y
Lateral tarsal br. of dorsalis pedis
artery Br. from lat. plantar a.

Dorsalis pedis a_’ Wy

dis

1021 B
ranches of anterior tibial artery
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¢ . UEHHYSS gu+t (Dorsalis pedis artery)

(A) Introduction

It is the continuation of anterior tibial artery infront of ankle

between the two malleolil.
(B) Branches

' I8
2. Medial tarsal artery (3Tf9H=T 9ISs%hd g91)

I3

4. First dorsal metatarsal artery (999 349" JUg 99A1)

Lateral tarsal artery (919 9igshd 9H1)

Arcuate artery (ITATHR g941)

Dorsalis pedis artery Medial tarsal a.
£ \

1]
iis
£ \Q

Fig. 10.22 Branches of dorsalis pedis artery

2R. I=: SrdenT Gig=HT gH+t (Posterior tibial artery)
(A) Introduction

This is the larger terminal branch of the popliteal artery.

Its branches also supply the lateral compartment of the leg and
the sole of the foot.

It begins at the lower border of the popliteus. Between the

tibia and fibula deep to the gastrocnemius. It runs downwards
posteromedial side of the ankle.

(B) Branches

1. Peroneal artery (YT&faafdent 99-1)
2. Muscular branches (J¥i IETy)

3. Nutrient artery to tibia (qresh  9HA1)
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BRANCHES OF Popliteal artery

POSTERIOR ARTERY ~_- - Ant. tibial & ONEAL ARTERY

: "~ BRANCHES OF PER
Nutrient artery to tibia  ~_J; J .

Circumflex fibular artery ...

Peroneal artery - |
Muscular branches ~~4 | - Muscular branches
& . Nutrient artery to b

-
=

bula

Communicating branch :
8 it - Communicating branch

. Perforating branch

-
Malleolar branch . f
{

s |

0N

Caleaneal branch 7 A Calcancal branch
/\ 5 . 180,
Y. Brunch from lat. plantar .

Fig. 10.23 Branches of Post. Tibial artery

4. Anastomotic branches—

I. Circumflex fibular artery SECEEICIASIEED gHT)

IT. Communicating branch to peroneal SEISIIIC

I1I. Malleolar branches (7[¢% ¥M@IQ)

IV. Calcaneal branches (9fie sm@m)
5. Terminal branches Medial plantar artery (3T=1: 9i€dcd REE1D

Lateral plantar artery (9fg: 9redd )

3o. FUEGHI Wh108 (Pulmonary trunk)
(AYIntroduction

Pulmonary trunk is a great vessel arising from right
ventricle to carry deoxygenated blood to lungs, S cm. long and 3

Right pulmonary ’:,_:"chl pulmonary artery
artery 4
Right upper

lobe arternes

= Left upper

<~ pulmonary

arteries )
Lingular
artery

Supernor

_ seamental artery
Right muddle lobe artery
Right lower lobe artery Pulmonary

trunk

Left lower
lobe artenes

Fig. 10.24 Pulmonary arterjes

P s e
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cm. diameter, lie infront of ascending aorta, courses first above
and the behind and left. At the arch of aorta it bifurcates as two
part.

(B) Branches
. Right pulmonary artery (SfegoT W gHAT)
2. Left pulmonary artery (3 TEEHEI THAT)

The pulmonary arteries are the only postnatal arteries that
carry deoxygenated blood.
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. é@mm(syst\--

emic veins)

Deoxygenated blood returns to the right atrium from tp
veins. e

| 1. Cardiac veins (Coronary sinus) (&g o)

[ 2. Superior venacava (39 W)

’ : 3. Inferior venacava (374 R IIESEN))

%1"' ! R. &g faud (&g o ) Cardiac veins (Coronary sinus)
I 1 .

The coronary sinus receives blood from the cardiac veins.

i R. S WEMERT (Superior venacava)

The superior venacava receives blood from other veins supe-
R ', rior to the diaphragm, except the air sacs (alveoli) of the lungs.
i This includes the head, neck, upper limbs and thoracic wall.

}. AU HEET (Inferior venacava)

The inferior venacava receives blood from veins inferior to

the diaphragm. This includes the lower limbs, most of the abdomi-
nal walls, and abdominal viscera.

(I) Veins of the head and neck

Scheme of drainage

’, ; Intra cranial Superior sagittal sinus, inferior sagittal Sinll8>

: : (\vascular sinuses (slraight sinus, transverse sinus

it e

L Right sigmoid
sinus

4

[ . [ * . lb'
Rightinternal | |Right external | |Right vertebral ng'mnssl:cin
jugular vein jugular vein w:im clavia
3 | 1 =

(Base of skull)
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4
Right brachiocephalic

vein
Superior venacava

L

Rt. atrium of the heart

(II) Veins of the thorax

[Scheme of drainage]

Right atrium of the heart|
T
Superior venacava

T

[Azygos vein]
g

(1) Right superior intercostal vein formed by union of
the second, third and fourth posterior intercostal veins.

(2) 5-11* right posterior intercostal veins.
(3) Right bronchial vein.
(4) Esophageal, mediastinal and pericardial veins.
(5) Accessory hemiazygos vein<«
(i) 5-8'" left posterior intercostal veins.
(ii) Left bronchial vein.
(6) Hemiazygos vein <
(i) Left ascending lumbar vein.
(ii) Left subcostal vein.
(ii1) 9-11" left posterior intercostal veins.
(7) Lumbar azygos veln

(8) Right ascending lumbar vein

(9) Right subcostal vein
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reat cardiac vein
\{iddle cardiac vein
Small cardiac vein
Posterior vein of the left

Q)

da LY P e
]

| ventricle
' 5. Oblique vein of the left atrium

| 6. Right marginal vein

i
|
i
I
|
|

L

(TV) Veins of the upper limbs
Scheme of drainage

"Right atrium of the heart |

|

Superior venac ava |
o~

| S

]
MRight brachiocephalic vein |

|
[Right internal jugular |

l
[Right subclavian|

lﬁight crgphalicl

accesso

Right
basilic

Right dorsal
venous arch

—=
=
et attary ] (Rightbrachial
|
p——

[Right median Rigth
cubital radial |

1 T

—R_i_ght median

antebrachial
T _
Right palmar Right
venous arch dorsal
meta-
| carpal

Scanned with CamScanner



(V) Veins of the lower limbs

Scheme of drainage

{Right atrium of heart|

Inferior venacava

~

'Right common iliac vein |

A

i 1

| - I - - 1
‘Right external ‘Right 1ntemali
iliac vein | iliac vein |

_~

s Right femoral vein|

|
A~

. —> Right popliteal vein |

-~
! : - , \
. Right | |Right small i
| r
| great | |saphenousj ‘
saphenous T
L = | |

[y - - . :
Right poster10r| Right anterior
i | tibial vein tibial vein
-~ -~
. i |
Right peroneal| | Right medial and \ Right dorsalis

lateral plantar veins pedis vein

1

Right dorsal
venous arch

Veins of systemic circulation

R. B9, fgT@ (Cardiac veins)
I. Coronary sinus (gg fau =)
(A) Introduction

The coronary sin
ated in the lelt posterior coron
ends by opening into the posterior w
the orifice of the inferior venacava an

us is the largest vein of the heart. It is situ-
ary sulcus. It is about 3 cm. long. It
all of the right atrium between

d the tricuspid valve.
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(B) Tributaries

i S RLHE

I1.

S
It receives blood from the cardiac veins.

Great cardiac vein (385 g &)
Middle cardiac vein (=3 gg &)
Small cardiac vein (579 g< &) |
Posterior vein of the left ventricle (M 77 3} 1w ff) |
Oblique vein of the left atrium (I 3fax 7 fidg f0)

Right marginal vein (0T 3917 fixy)

Anterior cardiac veins (377 < ﬁ:ﬂm)

III. Venae cordis minimi (HEIT 4 = :-)

Right internal jugular vein

= Brachiocephalic artery ol
? = —Lefi internal jugullr \. |

_ g
—Left subclavian

Right subclavian vein

Right brachiocephalic vein X M
s Wk
; k 2 : . anhalic
Superior vena cavy . 4 —— Left hr.:chlmfl'h‘]i. .
Lefi subclavian arte :
Arch of aorta |
Azye el N : ,Jncﬂ'
AZYEOS vein o ch[ pulmnnif.‘ |
™ Pericardium
Pulmonary trunk
AAsCending aorta

ght apyp

(o
&
\

Fig. 1.3 Supe

Mor ‘.rn:lt:l\;]

Falx u‘Ifh” : il

Wk
[nfena! 'h-l‘ i

Starght sinus [ a
| an 0 o
Ve ¢

Irlf'-‘“P

Tentonum cerebell, juf

\._”‘”

.“I |
qLU !
{ .|“ .,l|1 "

Superior "”""""‘ Sty o) ¥ ,p||ﬂ .r"'
-t‘lf'_H‘Iln'l a g (KU iﬂrr’
Fugs g ' ban I:ﬂfl’
Interng) o s

Scanned with CamScanner



=+ IR fagm=
3Y¥&

Superior sagittal unus\ ‘_ﬂ:..._._‘_‘
Inferior sagittal ﬁlnuﬁ\ A
Straight sinus—™————__ ™

Right transverse SINUS—= h N\J:
: / ' o, i

Sw,mmd sinus I \‘;'/ Left brachiocephalic
Rlﬂht intermal jugular ,‘ ¥
ht external Junuhr == 1 "’\_‘._
1t brachiocephal u: ﬂ
g 'a
Supenor vena cav it
Coronary sinus e Ler,& = 1cl‘na1
i ( S o _ — Le astlic
Right hepatic Sy : & Folenic
5k Sk R \ Lell renal

—Left subclavian
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Fig. 11.1 Major veins
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(B) Tributaries

|. Great cardiac vein (m T )
2. Middle cardiac vein (U&7 &g )

3. Small cardiac vein (79 &< &)

4. Posterior vein of the left ventricle (3™ e =it vvw faw)
5. Oblique vein of the left atrium (39 Afa=< F fods faw)
6. Right marginal vein (Ef&FoT 39T=1 &)

I1. Anterior cardiac veins (31H &< )

111. Venae cordis miniml (geH 'X Q)

Brachiocephalic artery
Left internal jugular vein

Left subclavian vein

Right internal jugular vein

Right subclavian vein o R Tt
: : i~ vel Left subclavian artery
Right brachiocephalic vein iy s

Superior vena cava Left pulmonary artery

Peﬁcardium

Jmonary trunk
a ing aorta
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3. 3T HEHH (Superior venacava)
(A) Introduction

The superior venacava is about 7 cm. long and empties its
blood into the superior part of the right atrium. It begins posterior
to the right first costal cartilage by the union of the right and
left brachiocephalic veins and ends at the level of the right third
costal cartilage, where it enters the right atrium.

The superior venacava receives blood from other veins
superior to the diaphragm except the air sacs (alveoli) of the

lungs. This includes the head, neck, upper limbs and thoracic
wall. -

(B) Tributaries
1. Azygos vein (373 &)

2. Small mediastinal veins (7Y HFHHTIUA )
3. Small pericardial veins (7 9R&g fHQ)

4. Right brachiocephalic vein (Zf&0T Foeeiy f&30)
5. Left brachiocephalic vein (3 Woseiy &)

¥. A "egna (Inferior venacava)
(A) Introduction

The inferior venacava is the largest vein in the body about
3.5 cm. in diameter. It begins anterior to the fifth lumbar vertebra
by the union of common iliac veins, ascends behind the
peritoneum to the right of the midline, pierce the costal tendon
of the diaphragm at the level of the 8" thoracic vertebra and
enters the inferior part of the right atrium.

The inferior venacava receives blood from veins inferior
to the diaphragm. This includes the lower limbs, most of the
abdominal walls, and abdominal viscera.

The inferior venacava is commonly compressed during the
later stages of pregnancy by the enlarging uterus.

This produces oedema of the ankles and feet and temporary
varicose veins.
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(B) Tributaries

(0]

N

o A

8.
9.

Hepatic veins (ITeRfa )

Right suprarenal vein (@01 31f9gas [FW) (The left suprarenal
vein drain into the leflt renal vein)

Renal veins (go<h Q)

Right testicular vein (Sf&T0T 9907 f&U) or right ovarian vein (ZRI0T

ferar gf=r f930) (The left testicular or ovarian vein drain in to the
lelt renal vein)

Inferior phrenic vein (A= A= W)

Four lumbar veins (shfe fGua)

Right common iliac vein (Sf&F0T "H= SufqnT 80)
Left common iliac vein (a9 HMATA STHiAAT f610)
Median sacral vein (A&H 35 f&30)

Veins of the head and neck

Introduction— The majority of blood draining from the head

passes into three pairs of veins—

r)

_—

.
3.

Right transverse (lateral) sinus —

Internal jugular vein
External jugular vein
Vertebral vein

Within the brain, all veins drain into the internal jugular veins.

Supenor sagittal sinus

Inferior sagittal sinus

Straight sinus

Right sigmoid sinus

Right vertebral
Right external jugular——=
Right internal jugular—

Right brachiocephalic

Superior vena cava

Fig. 11.5 Veins of the head and neck
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. MR IWar AT (Internal jugular vein)

& (A) Introduction

i - - - - -

E The right and left internal jugular veins receive blood from
j the face, brain and necKk.

_ They arise as a continuation of the sigmoid sinuses at the base
i of the skull.

|

Intracranial vascular sinuses are located between layers of the

duramater and receive blood {rom the brain.

. =) - - - . % = hc
: Other sinuses that drain into the internal jugulars include t

8 ; E . . s e a E 2 . : v, ans-
b superior sagittal sinus, inferior sagittal sinus, straight sinus and tra

i verse sinuses. ’
I.? - : . . ck an
:11 The internal jugulars descend on either side of the n¢ left
fi pass behind the clavicles, where they joint with the right Jln\i'lqs

: : - . . . . ~javiat

i subclavian vein. Unions of the internal jugulars and bllbcdﬂows
I from the right and left brachiocephalic veins. Form here blo© |

il into the superior venacava.

fii

‘: ¥ (B) Tributaries

[ 1. Inferior petrosal sinus (=1 379w faETe)

!i'f 2. Common facial vein (399 &)

it 3. Lingual vein (Si&1 &)

i ) -

i 4. Pharyngeal vein (941 f8) _

!i'l _ Inferior petrosal sinus

! Superior bulb of  _ _&8 _Internal jugular vein

1i internal jugular vein e S

i Occipital vein—_

{ - Pharyngeal vein — 3¢ “4Z— Lingual vein
:‘-; 4 i
r! bt 5 ".
il Middle thyroid vein __ {4 —Superior thyroid vein
' i Right lym hatic_ duct | ’_,.:Tht"lr:lCiC duct
bl External jugular vein =
B Dorsal scapular vein™ ic vein

i Right subclavian vein Bt —Internal thorac

!.I-L . v . - i ciﬂ

' Inferior thyroid veins e __—_:——-—-—Inlcrnlll thoraci€ v

Right brachiocephalic vein~” o \ \:: Fir:‘;t d and i cin®
Superior vena cava —— PSS ] I Second and. intercost
! \ *Third posternior .
| veln

B Left superior intercosatal
Left brachiocephalic vuin}

Fig. 11.6 Veins of the neck
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5. Superior thyroid vein (F% 3rag, f4)
6. Middle thyroid vein (A& 3192 &)
7. Occipital vein (9949 4l )

The thoracic duct opens into the angle of union between
the leflt internal jugular vein and the left subcluvmn vein.

The right lymphatic duct opens into the angle of union be-
tween the right internal jugular vein and the right subclavian vein.

€. oral Har O ar = {890 (External jugular vein)
(A) Introduction

Right and left external jugular veins run inferiorly in the neck
along the out side of the internal jugulars. They drain blood
from the parotid glands, facial muscles, scalp and other
superficial structures into the subclavian veins.

(B) Tributaries
| . Posterior auricular vein (999 ol )

2. Retromandibular vein (99 m‘ﬂ%&fﬁ’ﬂ)

3. Post. external jugular vein (939 9@ Hiar )
4. Transverse cervical vein (ST Iar fExT)

5. Suprascapular vein (3f93iTwas &)

6. Anterior jugular vein (370 Har &)
7. Occipital vein (999 FH9rad &)

9. HIIEaT 190 (Vertebral vein)

(A) Introduction

Right and left vertebral veins descend through the
transverse {oramina of the cervical vertebrae and enter the

subclavian veins. They drain deep structures of the neck such
as the vertebrae and muscles.

In cases of heart lailure, the venous pressure in the right
atrium may rise. In such patients the pressure in the column of
blood in the external jugular vein rises so that, even with the
pattent at rest and sitting 1in a chair, the external jugular vein
will be visibly distended.
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Temporary distention of the vein is often seen in healthy

adults when the intrathoracic pressure is raised during coughing
and physical exertion.

¢. A T (Facial vein)
(A) Introduction

ki | The facial vein begins near the medial angle of the eye, by
| the union of two superficial veins of the forchead,

*a ': The supra trochlear (31f4=sheh f&0) and the supra orbital veins.

(Hfﬂﬁi![%l fﬂ'ﬂ) The vein runs downwards and backwards across

the face and terminates by joining the anterior branch of the

retromandibular vein to form the common facial vein which ends
l\ in the internal jugular vein.

{ Sometimes the common facial vein is described as part of
‘ the facial vein, which is then described as ending 1n the internal
I juglﬂﬂf velin. Cavernous sinus

i Supraorbital vein \ﬁ \ Superficial temporal vein

. Retromandibular vein and its
e -~ canterior division

i Supratrochlear vein /

Angular vein < (
AD
1 Maxillary vein I\ __
| Facial vein -%
Deep facial vein=—%"
Pterygoid plexus——r-—~

\

-~ Posterior auricular vein
—_ Posterior division of

[ retromandibular vein

Common facial vein —-==75 -~ —--—External jugular vein

Internal jugular vein =~ \
_.Subclavian vein

Fig. 11.7 Veins of the face

—A— Superior ophthalmic vein

Superficial temporal X Angular vein

Retromandibular — I;"ftll‘lur ophthalmic o
Posterior division — cial vein

Anterior division ™

| zmal jugular — —— > :
1 Internal jugular Common facial

Fig. 11.8 Veins of the lace

w‘_"'.f::......-'. B = D — - o
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(B) Tributaries

I. Superior ophthalmic vein Co=CEREEY)

2 Inferior palpebral vein (™= Tcq fE1)

3. Superior labial vein (S e fau)

4. Inferior labial vein (374: TS &)

5 Buccinator vein (hdifeent E00)

6. Parotid glandular vein (oIl a9 f51)

7. Masseteric vein (IaforeRt &)

8. Submental vein (ﬂﬁlﬁﬂﬁ =)

9. Tonsillar vein (‘@UE:\E-TU =)

10. External palatine vein (JT& a1 )
1. Submandibular vein (34'3*3““33 )

12. Pharyngeal vein (T =51)

13. Superior thyroid vein (F= 37ag, )

Veins of the upper limbs

Introduction— Blood from each upper limb is returned to

the heart by superficial and deep veins. Both sets of veins contain

valves.

_ Right external Jugul.:lr
Rl“ht internal jugular
Right brachiocephalic

Right subclavian
.I I - = q - . - »
Right axillary - —#f W~ F Superior vena cava

Right cephalic

— Raght basahic

Right LPrachial (deep) -y
B Right median cubital

Right accessory cephalic
— Right basilic
Rizht radwal

Right cephalic Ricla median antebrachial

Right uinar

- Right palmar venous arch

{ - Right digital
Fig. 11.9 Veins of the upper limb

¥ ToFTAT-11
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Superficial veins— are located just deep to the skin and are
often visible. They anastomose extensively with one another
and with deep veins.

Deep veins— are located deep in the body. They usually
accompany arteries, and many have the same names as
corresponding arteries.

Superficial vein of the upper limbs

R. dig: ATgeht T8 (Cephalic vein)

The cephalic vein is the preaxial vein of the upper limb.
The cephalic vein of each upper limb begins in the lateral part
of the dorsal venous arch and winds superiorly around the radial
border of forearm. Anterior to the elbow, it is connected to the
basilic vein by the median cubital vein. just inferior to the elbow,
the cephalic vein unites with the accessory cephalic vein to [orm
the cephalic vein of the upper limb. Ultimately, the cephalic
vein empties into the axillary vein.

g 0. 3T=: dIgeh! 197 (Basilic vein)

The basilic vein is the postaxial vein of the upper limb.
The basilic vein of each upper limb originates in the medial
part of the dorsal venous arch. It extends along the posterior
surface of the ulna to a point near the elbow where it receives
the median cubital vein. After receiving the median cubital vein,
the basilic continues ascending on the medial side until it reaches
the middle of the arm. There it penetrates the tissues deeply
and runs along side the brachial artery until it joins the brachial
vein. As the basilic and brachial veins merge in the axillary

area, thev form the axillary vein.

? 9. T=IH HHI10T T80 (Median cubital vein)

The median cubital vein is a large communicating vein
which shunts blood from the cephalic to the basilic.

The median cubital vein i1s the vein of choice for intravenous
injections, for withdrawing blood from donors and for cardiac
catheterisation.
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R ?. UhISS &t Oegy 8T (Median vein of the forearm or
median antebrachial vein)

The median antebrachial veins drain the palmar venous
arch, ascend on the ulnar side of the anterior forearm, and end
in the median cubital veins.

Deep veins of the upper limbs
3. diE: Uit T80 (Radial vein)
Radial veins receive the dorsal metacarpal veins.

R¥. 3T UShiisah! 1@ (Ulnar vein)

Ulnar veins receive tributaries from the palmar venous arch.
Radial and ulnar veins unite in the bend of the elbow to form the
brachial veins.

? L. WATUEShT T84T (Brachial vein)

Located on either side of the brachial arteries, the brachial
veins join into the axillary veins.

2 €. Ham 9T (Axillary vein)

The axillary veins are a continuation of brachial and basilic
velns.

Axillary veins end at the first rib, where they become the
subclavian veins.

% 9. 3THIsTIs T (Subclavian vein)

The right and left subclavian veins unite with the internal
Jugulars to form brachiocephalic veins.

The thoracic duct of the lymphatic system delivers lymph into
the lett subclavian vein at the junction with the internal jugular vein.

The right lymphatic duct delivers lvmph into the right
subclavian vein at the junction with the internal jugular vein.
Veins of the thorax

Introduction- Although the brachiocephalic veins drain
some portions of the thorax, most thoracic structures are drained
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by a network of veins called the azygos system. This is a
network of veins on each side of the vertebral column.

e e s e S e W

Azygos, hemiazygos and accessory hemiazygos. They
show considerable variation in origin, course, tributaries,

anastomoses and termination. Ultimately, they empty into the
i superior venacava.

eft internal jugular

_:—_ Left external jugular
Superior vena cava 0 N\ — ;_.‘s_,_Lclt subclavian
"\\..«.5‘ e, S\ e : .r—-—chl brachiocephalic

_‘-"t:, —) \-:—- —Left axillary
‘f.;—'—,{' "e%k\;}\-—'—l_t.h basilic
n B "“ V‘_A—L—Lefl brachial

, \

ATy Lcll cephalic

Acessory :
hamiazygos h""‘;: g

Right hemiazygos— — -

Azygos—-

Hemiazygos

Hepatic——— ¥

i/ |
Right Suprarenal } o Left suprarena

T Left renal _
,_/‘l cft gonadal (lesticular or ovarian)
o Inferior vena cava

*ax vy~ Left ascending lumbar

& _J LLII common iliac

FoL nguinal lipament

ot lu.. 1 internal iliac (hypog yastric)

|! L Ry oy \ Left external iliac
Jiith IRty | IS T\ W ;. Leflt femoral

i !‘ L4 lr:
Fig. 11.10 Veins of the thorax, abdomen and pelvis

R ¢ . WATUEYIY o (Brachiocephalic vein)

(A) Introduction

Right renal

[N Right gnnadnl/ "

The right and left brachiocephalic veins, [ormed by the
: union of the subclavians and internal jugulars, drain blood from
| the head, neck, upper limbs, mammary glands and superiof
! thorax. Brachiocephalics unite to form the superior venac: ava.

The right brachiocephalic vein (2.5 cm. long) 18 shorter
than the left (6 cm. long)

(B) Tributaries

e Right brachiocephalic vein (Eﬁ.H‘UT oz yitd faan) —
. Right vertebral vein (efaqur epurEg fryam)

2. Right internal thoracic vein (2faur sirep=r aeira fa91)
3. Right inferior thyroid vein (2faor sy sy o)
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4. Right first posterior intercostal vein (399 Tf&oT g9 ‘:I'Qﬁﬂv_d'([
faT)

e Left brachiocephalic vein (&9 wiosyid faxn) —

|. Left vertebral vein (319 sh3leeRT )

2. Left internal thoracic vein (3 3T I&Tg fGQ)

3. Left inferior thyroid vein (3™ A= 21a<g &)

4. Left first posterior intercostal vein (J9H a9 9¥= Yy &)
Azygos system

e Azygos means unpaired.

The azygos system besides collecting blood from the
thorax, may serve as a bypass for the inferior venacava that
drains blood from the lower body. Several small veins directly
link the azygos system with the inferior venacava. Large veins
that drain the lower limbs and abdomen dump (throw down)
blood into the azygos system. If the inferior venacava or hepatic
portal vein becomes obstructed, the azygos system can return
blood from the lower body to the superior venacava.

R R. IYTH THIT (Azygos vein)
(A) Introduction
The azygos vein drains the thoracic wall and the upper

lumbar region. It forms an important channel connecting the
superior and inferior venacava.

The vein occupies the upper part of the posterior abdominal
wall and the posterior mediastinum.

The azygos vein is formed by union of the lumbar azygos,
right subcostal and right ascending lumbar veins.

The azygos vein enters the thorax by passing through
the nortic opening of the diaphragm.

The azygos vein then ascends up to 4™ thoracic vertebra
where it arches forwards over the root of the mzht lung and
ends by joining the posterior aspect ol the superior venacava.
Just before the latter pierces the pericardium,
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(B) Tributaries

1. Right superior intercostal vein (&0 3= gm0 &) (Formed
by union of the 2-3-4® posterior intercostal veins)
&

2. 5-11" right posterior intercostal vein (U1 93 q@r—vm IESED)
3. Right bronchial veins (S T9841 W)

4. Esophageal vein (3W=arzgA1 &)

5. Mediastinal vein (FFGH=Ua 810)

6. Pericardial vein (IREg &)

7. Accessory hemiazygos vein (H8&FS aq'&ﬁ'gﬂ:l &)

8. Hemiazygos vein (EFNTTTTT &)

9. Lumbar azygos vein (& 313 fG1)

10. Right ascending lumbar vein (Zf&0T 3El Sfe JU)

11. Right subcostal vein (R0 SSANEIIRII

Right brachiocephalic vena cava-——( re—— Left brachiocephalic vein

Superior vena cava--=

.

:n-dtmubuu

- Accessory hemiazygos vein

L) : :
——=-—— Hemiazygos vein

o

10 10

1 11
Right subcostal vein --; \_ .
Lumbar azygos vein —.--. — Left subcostal vein

Right ascending lumbar vein--- -— Left ascending lumbar vein

Right renal vein -—==- ——==-—-=== Inferior vena cava

Fig. 11.11 Azygos, hemiazygos and accessory hemiazypos veins
Ro. IEEH a0 (Hemiazygos vein or inferior hemi-
azygos vein)
(A) Introduction

The hemiazygos vein is anterior to the vertebral column and
slightly to the left of the midline. It begins as a continuation of
the left ascending lumbar vein.
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The hemiazygos vein pierces the left crus of the
diaphragm asc-ends on the left side of the vertebra overlapped
by the aorta. At the level of eighth thoracic vertebra, 1t turns to
the right, passes behind the esophagus and the thoracic duct,
and joins the azygos vein.

(B) Tributaries
1. Left ascending lumbar vein (31 3Ri@l e &{)

2

2. Left subcostal vein (3 379: 931 fG0)
. 9-11" left posterior intercostal veins (37 999 Y¥&=< )

C . - -
RR. FEEmm JTgTH TR (Accessory hemiazygos vein or
superior hemiazygos vein)

()

(A) Introduction

The accessory hemiazygos vein is also anterior and to the
left of the vertebral column.

Accessory hemiazygos vein begins at the medial end of
the 4™ or 5™ intercostat space, and descends on the left side of
the vertebral column. At the level of 8" thoracic vertebra it turns
to the right, passes behind the aorta and the thoracic duct and
joins the azygos vein.

(B) Tributaries
I. Lelt bronchial veins (3 v99+1 fGuu)

2. 5-8" left posterior intercostal veins (31 999 gy{mraq faud)
Veins of the abdomen and pelvis

Introduction— Blood from the abdominopelvic viscera and
abdominal wall returns to the heart via the inferior venacava

4 W 24 el R

Many small veins enter the inferior venacava. Most carry
return low {rom parietal branches of the abdominal aorta and their
names correspond to the names of the arteries.

The infernor venacava does not receive vein from the gastro-
intestinal tract, spleen, pancreas and gall bladder. These organs pass
their blood imto a common vein, the hepatic portal vein, which
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delivers the blood to the liver. This special flow of venous blood
is called hepatic portal circulation.

After passing through the liver, blood drains into the hepatic
veins, which empty intc the inferior venacava.

e Inferior venacava (3T HgiaQ)—

The inferior venacava is formed by the union of the right
and left common iliac veins on the right side of the body of L
vertebra. It ascends infront of the vertebral column, on the righ:
side of the aorta, grooves the posterior surface of the liver,
pierces the central tendon of the diaphragm at the level of T_
vertebra and opens into the lower and posterior part of the right

atriam.
Aorta
, .-- Pre-aortic lymph nodes
Left inferior phrenic artery
— Supenor suprarenal artery
__Left inferior phrenic vein
s __—Left suprarenal vein
Left inferior suprarenal artery
Left renal artery -
~ Left renal vein
~ Left gonadal vein

— Inferior mesenteric artery

Inferior vena cava__
Hepzatic veins__ -
Right inferior phrenic vein~
Right suprarenal vein-—
Coeliac trunk
Superior mesenlenc ariery 3
Right renal vessels :

Right gonadal vein -

Right third lumbar vessels - <

Right gonadal artery - B, _ - -\ - Lateral aortic lymph node

i ommon iliac vessels e )
R -~ Median sacral vessels

Fig. 11.12 Abdominal aorta and inferior venacava
R 3. AT stafaet T80 (Common iliac vein)

The common iliac veins are formed by the union of the
internal and evternal iliac veins and represent the distal
continuation of the inferior venacava at its bifurcation.

23. amsE=aX SafeT T (Internal iliac vein)
(A) Introduction

Tributaries of the internal iliac veins basically correspond
1o branches of internal iliac arteries. The internal iliacs drain
the gluteal muscles, medial side of the thigh, urinary bladder,
rectum, prostate gland, ductus deferens, uterus and '\-nginu. It

Scanned with CamScanner



g IS4 =38 4

ascends posteromedial to the internal iliac artery. and joins the
external iliac vein to form the common iliac vein at the pelvic
brim, infront of the lower part of the sacroiliac joint.

(B) Tributaries
1. Superior gluteal vein (%= Fa= &)
2. Inferior gluteal vein (379: 9= =)

3. Internal pundendal vein (FATEFEIE 59)
4. Obturator vein (77a1@ =)

5. Lateral sacral vein (9793 5% &)

6. Rectal venous plexus (F5191F =0 Sifae)

It is drained by the superior, middle and inferior rectal veins.
7. Prostatic venous plexus (=1 50 =fae)

It is drained into the vesical and internal iliac veins.
8. Vesical venous plexus (TFTR1F =0 Sifes 1)
It is drained by the vesical veins.

0. Uterine venous plexuses (Tgg1g 530 q.rmonaQ)

The uterine venous plexuses are drained by the uterine veins.

10. Vaginal venous plexuses (19 f&o SHaETE)
The vaginal venous plexuses are drained by the vaginal veins.
¥. I STgi+ent T8 (External iliac vein)

The external iliac veins are a continuation of the femoral
veins and receive blood from the lower limbs and inferior part
of the anterior abdominal wall.

Q4. gaa 900 (Renal vein)
The renal veins drain the Kidneys.
Q& . guuT THIT (Testicular vein)
The testucular veins drains the testes (The left testicular

vein empties mto the left renal vein and the right testicular vein
drains into the inferior vena cava.)

. e af=r 9T (Ovarian vein)

The ovartan veins drain the ovanes (The left ovarian vein
emptics into the lett renal vern and the rnight ovarian vein drains
into the inferior venacava).
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3¢. FEgas 194 (Suprarenal vein)
The suprarenal veins drains the adrenal glands (The left
supra- renal vein empties into the leit renal vein and the right
suprarenal veino empties into the inferior venacava.)

=
The inferior phrenic veins drain the diaphragm. (The leit
' ' ' 1t ft

renal vein and

L

| Left suprarenal vein — Drains the left renal vein. 1
' Left inferior phrenic vein — Drains the left renal vein. |

= = = ) : ) 0 i
Right testicualr vein — Drains the inferior venacava. |
Right ovarian vein — Drains the inferior venacava. |
| Right suprarenal vein — Drains the inferior venacava.

! Right inferior phrenic vein — Drains the inferior venacavaj
3 o. ATSHIa 1641 (Hepatic vein)
The hepatic veins drain the liver.
3 9. UfaEn<om o (Portal vein)

(A) Introduction

This is a large vein which collects blood from the
abdominal part of the alimentary tract (gastrointestinal tract),

the gall bladder, the pancreas, the spleen and conveys it to the
liver.

In the liver, the portal vein break up into sinusoids which

are drained by the right and left hapatic veins to the inferior
venacava.

It is called the portal vein because it begins in one set of

capillaries in the gut and ends in another set of capillaries in the
liver.

The portal vein is about 8 cm. long.
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Fig. 11.12 Tributaries of the portal vein
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Fig. 11.14 Portal venous system

It is formed by the union of the superior mesenteric and
splenic veins behind the neck of pancreas at the level of L,
vertebra. It runs upwards and to the right. first behind the neck
of pancreas. next behind the first part of the duodenum and
lastly in the right free margin of the lesser omentum. The portal
vein can be divided into infraduodenal, retroduodenal and
supraduodenal parts. The vein ends at the right end of the porta
hepatis by dividing into right and left branches which enter the
liver.

Relation— Anterierly— Neck of pancreas, first part of duo-
denum. common bile duct, gastroduodenal artery and hepatic
artery.

Posteriorly— Inferior venacava (I1.V.C.)
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Branches of portal vein-

Right branch- It is shorter and wider than the left branch
after receiving the cystic vein, it enters the right lobe of liver.

Left branch- It is longer and narrower than the right branch.
Just before entering the left lobe of liver, it receives paraumbilical
vein, ligamentum teres and ligamentum venosum.
Applied aspect—
e Portal pressure—  The normal pressure in the portal vein
1s about 5-15 mm hg.

e Portal hypertension— Pressure above 40 mm hg.
Caused by- Cirrhosis of liver, thrombosis of portal vein.
(B) Tributaries
. Splenic vein (@ifgs &)
. Superior mesenteric vein (3% 3T=dSAl {91)
. Left gastric vein (3™ SeX &)
. Right gastric vein (SRI0T S &)
. Superior pancreaticoduodenal vein (% 3=RE e E)
. Cystic vein (fqarem@ &)
. Paraumbilical vein (9UANY &)
3 ?. @ie T80 (Lumbar vein)

A series of parallel lumbar veins drain blood from both
sides of the posterior abdominal wall. The lumbars connect at
right angles with the right and left ascending lumbar veins,
which from the origin of the corresponding
hemiazygos vein. The lumbars drain blood into the
lumbars and then run to the inferior venacava.

Veins of the lower limbs

il @y tn s N O

azygos or

ascending

Introduction— Blood from each lower limb is drained by
superficial and deep veins.

The superficial veins often anastomose with

cach other and
with deep veins along their length.

Deep veins tor the most part, have the same name as then
companion arteries.
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Fig. 11.15 Veins of the lower limb

Superficial veins of the lower limbs

33. e 3T 9ET 9 (Great saphenous vein or long

saphenous vein) |
Saphens means easily seen. |
The great saphenous vein is the longest vein in the body.

It begins at the medial end of the dorsal venous arch of the

foot. It passes antertor to the medial malleolus and then

superiorly along the medial aspect of the leg and thigh just deep

to the skin. It receives tributaries from superficial tissues and {

connects with the deep veins as well, It empties into the femoral

vein in the groin.

The great saphenous vein is often used for prolonged ad-
ministratton of intravenous fluids. This is particularly important
in very voung babies and in patients of any age who are in

i
¥
i
i
{
§

shock and whose veins are collapsed.

Scanned with CamScanner



5} 365 w1 IR fagm
i

Great saphenous vein and small saphenous vein are subject
i | to varicosity.

& 3¥. oY A IMET T&T (Small saphenous vein)

i The small saphenous vein begins at the lateral cnd of the
f dorsal venous arch of the foot.

It passes posterior to the lateral malleolus and ascends deep
to the skin along the posterior aspect of the leg.

It receives blood from the foot and posterior portion of the

leg.

It empties into the popliteal vein posterior to the knee.
Deep veins of the lower limbs

34, I ST afvem fa (Posterior tibial vein)

The posterior tibial vein is formed by the union of the medial
and lateral plantar veins, posterior to the medial malleolus. It
ascends deep in the muscle at the posterior aspect of the leg,
receives blood from the peroneal vein and unites with the
anterior tibial vein just inferior to the knee.

G I gt AT 9T (Anterior tibial vein)

The anterior tibial vein is the superior continuation of lhfi
dorsalis pedis veins in the foot. It extends between the tibia an
{ibula and unites with the posterior tibial to form the popliteal veln.

9. S gt o (Popliteal vein)

The popliteal vein just posterior to the knee, receives biOF)d
from the anterior and posterior tibials and the small saphenous VeIt

3¢ . 3NET T8 (Femoral vein)
(A) Introduction

The femoral vein is the superior continuation of the popliteal
vein just superior to the knee. The femorals extends Up
the posterior surface of the thigh and drain the deep structures of
the thighs. After receiving the great saphenous veins in the groin,
they continue as the right and left external iliac veins.
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(B) Tributaries
. Great saphenous vein (39 274:3@T f4)
2. Venae profunda femoris (TR 37 fau)

o

3. Deep external pudendal vein (7YX 18T 3I9€y )

4. Muscular veins (97 fu@)

S. Lateral circumflex femoral vein (9199 9fi@yss 3iiEf fG)

6. Medial circumflex [emoral vein (3TT9Ae gfigess Gl fGU)

7. Descending genicular vein (3TaU&! SIGEESE)
3R. HUHHE T8 (Pulmonary vein)
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Fig. 11.16 Pulmonary veins

These are two [rom each lung (Four pulmonary vein) carry
oxygenated blood from lungs to the left atrium of the heart.
These veins do not contain valves, all the alveolar capillaries
which encircle the alveoli ol lungs get filled up with the inhaled
oxygen that reaches the alveoli and merge together to form
pulmonary veins. This oxygenated blood after reaching the left
atrium through these veins passes into left ventricle and from
there is pumped out into the systemic circulation through aorta.
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