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Reader’s Review

«The outline of Salyatantravol 1& 11 authored by Dr Jalaludheen is p; ‘h ;
| beneficial to the students, researches and teachers in the field of Ayurveda. Hig e?f{ly
highly commendable and has remarkably satisfied tk}e lc?ng standing demand for(}rt
easily comprehendible text on salyatantra, which while simplifying the SubjﬁCt,‘d:n
not compromise on the basics,” es

Professor, Ahalia Ayurveda Medical College, Palakiagy

Former Professor, Dept. of Salyatanty,

Govt. Ayurveda College, Thiruvananthapuram, )

“« The outline of salyatantra by Dr Jalal is indeed a work of great utility andr

authenticity for the entire Ayurvedic fraternity of our times”

(Dr. Sethuraj KS, Lecturer;
Govt. Awwda College Tripunithura)

“The Outline of Satyatantra by Dr Jalaludheen helped me very much inprepa‘ring.
for my university examinations. As the book follows the CCIM syllabus exactlyl was.
able to revise the entire topics in a short period of lime. The book gave me precise

knowledge about the subject and I was quite confident in following the same for my.

viva voce also.”

(Dr. Deepthy Susan Tharacheril, Gold Medallist&
State Topper MG Universily 2009

“The outline of Salyatantra by my teacher Dr.Jalatudheen was very beneficial fOr
me. The text covers almost all Ayurvedic references and corresponding modet
topics in simple language which was very helpful for us.” i £

(Dr. Arun Mohan, 1%t ranl'c thdg;":
Mahatma Gandhi University 2000

Nangelil Ayurveda Medical College, Kothamanga]a@')'

(Dr. K. ThajudeenKutty. M.D Ay
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Chapter 27

na - fracture: prakara including Pathologica fi:
and chikitsa. D&.‘-Scr-iplion of fracture of foll
res diagnosis, complications and managemen —
fe:‘i';‘ls l;lna.Ca"PalS’ metacarpals, phalanges, femur,
radie>

acture, samanya lakshana,
i sals, vertebrae, 1ibs, mandible, pelvis and sk,
me

owing bones with clinical
scapula, clavicle, humerus,

Patella, tibia, fibula, tarsals,
ull bones.,

Tt NG "
Breaches in movements of bones are of several types according to the nature of
njury such

(Su Ni 15/3)
as by slip (or fall), pressure, striking, excessive movement, bites of tiger
etc.femcious

and other animals. Prabhrti includes fighting against stronger person
etc. these are the cause of different kinds of bha'na.
%

a

wmﬁmwmlﬁﬁm Wi WU =0
o igEe e, TR WU walt 11 (SuNi. 1573)

Considering several types of breach, broadly they are grouped into two:-
dislocation and fracture. Out of them dislocation is of six types while fracture is of
twelve types.

According to Ashtanga Hridaya,

ORI RTEET g oTeel Wasaiem: | (Ah. utt. 27/1)

Bones get broken(fractured) from a fall from height, assault etc; it is of two kinds:-
1) Sandhigata- localised in the joint

2) Asandhigata- in places other than the joints
FUEWH- Fracture Subdivision

FUSTRTT T FaET: e, e, e, e, wRtessies,
FUH, Ao, s, @, R, iR, w;
(SuNi.
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The types of fracture such as : -
5) Asthichallitha

- Looseness of the part
- Appearance of various types of pain
- No relief/comfort in any position
These are, briefly, the signs & symptoms of fracture.

SRIET v i et | SvinSfERsesierT e

(Ah.Utt. 2772)
Vishesha lakshana

1) wdhed

i enereessnee (Su.Ni. 15/10)
At both ends of the bone, there is hyperaesthesia

- In the middle, the fractured point is raised.

This is known as Karkataka.

5

&?

>=_]—r>=f‘)~:—gm>
PEH~ZZOoOmA

1) Karkataka 9) Vakra
2) Asvakarna 6) Kgndabha!na 10) Chinna
3) Curnita 7) Majjgnugata 11) Patita
4) Piccita 8) Adpatita 12) Sphutita
Thus fracture is of 12 types.
Samanya Lakshaana
JaYaTged WA T WA ST HT VIe: m%‘m
TG 7 FHATS 3T WA HUSHHSRIUIRR 1911 (Su.Ni. 15/9) :
- Excessive swelling
- Inability to bear shaking, movement& touch
- Crepitus on pressure

Asthi Bhapns
/”’N
;.3"96: g L (SuNi. 15/19) \ fh:
. ike horse’s ear i v " i i
e ijected like horse’s ear is Asvakamnaka ‘ s ,‘ \
- R
~c 5 | = |
3)% EETETETE T, e GuNiisngy (4 WO
e is sound o0 palpation, it is churnita | % ‘
1 LN
HE=T e T, weeee (SUNI. 15/10) \,’fd‘l M
n picchi[a’ extensively affected and with severe swelling TGS '} |
- ) | ( Al
N
P L ME
PP S L (SuNi. 15/10) S\
When bone is lowered and projected in sides respectively, it is \ & ;\
- \ A
: lita ‘ \
asthischal |
6 FOSHA
B LT aLE A SuNi 15/ [
10) . |G \
_ It is kandabhagna, if it moves on shaking. \ C \

7) FeEg@ 1 Y ‘
STCRTEEER STTELFESIEITal T Tera 6 | : \
51 L A (Su.Ni. 15/1-0) N \ 1‘
_ When a portion of bone pierces the pith of the other end \ \
and digs out the marrow, it is known as majjanugata.
) arfeteret
e T PRI VS AR, 2 evoveeee reveneeneens (SUNL15/

10)
- When the bone is divided completely, it is atipatita.
9)TH

MgTlEHR T e (SUNi 1510)

- When the bone is bent, but not separated, it is vakra
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466
10) o7 i )
B L L AR (Su.Ni. 15/10)
. Ifone of the sides remains intact, it is known as chinn
11) gifzd
oA AT 4% sisusoimsesers vreese (Su.Ni
15/10)

_ Patita is that which has many small cracks with pain
12) wHTzA
s AT e A A TR 1. (SW.NL. 15/10)

- If the site is as if full of awns,

inflated, large and having many cragy
known as Sphutita s it

........... 77 7 A9 980 FFHE..vvenenenn.. (Ahutt. 27/3)
-It is of many kinds, based on the nature of fractures.
Sadya-asadhyatha
At

7=

G A0 (Su.Ni. 15/11) 3
Out of them, Curnita, Chinna, Atipatita,and Majjgnugata are curable with

difficulty. Dislocation and fracture are also in cases of weak, old, children and those
suffering from wasting due to chest-wound

Zar

Mwmgmmw;mmaaﬁaﬁmm
FATTE F o fev 7 | v w9 e o a

AR T AT Aty gt gratarg, giEeem |
vzz_m:ﬁzﬂzmmaaaﬁqn (Su Ni 15/12-14)

« If pelvic bone is cracked , dislocated . d i ‘e region, it
; i ,dro bic regton ,
should be discarde pped and rubbing the pu £l

» ¥ skullis not unfired , forehead is smashed and there is fracture in, Inter-mammay

Asthi Bhagn,

% 467
o, temples D2k 800 VETEX, it should b ey

reg! e or dislocation mismanaged from ghe very be L
gets damaged due to faulty position gng bandag‘?:;“;rn% gr;;ven if st
" Y Jerking should

> .\ EIH . s .
u‘,ﬂﬂaﬂmﬁwﬁ?ﬁ" m.tmm%ﬁ .
5 (Su.Ni. 15/15
: f middle age, b K )
<ont in three stages oL mi £€, Decomes stable if 1y, d

?Ifiee stages- eg. the period after 16 up o 49 ey eated by the learned

Taforry Tt T =
(Su.Ni. 15/16)
Carilages & re bent, long bones are broken, flat bones are torn and teeth crack .
Treatment incipl i
o the treatment of fracture, principles of treatment is proper healing of the
red site and achieve normal range of movement. In Ayuéveda bhagna
fractu oment May divided into two types such as primary management (first aid) and
manali anagement (bhagnaanubandha vikara chikitsa). In the primary management,
Img ;m is to prevent the site from further damage such as tissue damage, bleeding,
Ezltiple fracture etc. in case of open fracture, must care the fracture site and condition
of the patient such as wound management and correction of bleeding, fluid imbalance
etc.

Primary management was two types they are fracture with wound (savéana),
fracture without wound.

fved T 9 W dEsimeuge | Tue WE ° fewsim 7
(Su.chi. 3/12)
After the careful examination of the doshg and seasonlsituati(_m‘, lepana
(medicated pasting)/ parisheka (sprinkling) should done with cold medicines. ’I’hef
cold may act as a sandana, and skgndana property and prevent further damage ©
arteries and veins and it will arrest fluid accumulation in the site.

s

&
B P m~ @‘mqaaﬁu
1% l g (Su.chi. 3/11)
inkling while
Well cooled decoction of nyagrodhgdi drugs should be used, for SPrioE R

i i 1d be used (for
in c‘ase of painful condition, milk cooked with (79) Panchamiila should be
SPl‘mkling)
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i=coction is indicated in predominance

} ro promote union and to prevent Suppuy :'f ity o~
2nd associated with pitta and pain, the tlt;on e iy,
because of having sita virya. er £, Rey

e
Wy
o

.recon should use lukewarm cakrataila for spripy.r:

geon SOt : : - ;
» constitution having pain and in cold season ng, Usey.
) n

Lepanam ] B .
aﬁfﬁggfz@’smlmﬁ&wa v
s Nl
U.Ch, 317,

For paste, manjidia . madhuka, rakta candana and flour of sali rjce i
| ed Vi
g

chee washed hundred times should be collected.
g After the care of patient/if patient is stable, reduce the fractyure into
position with sthapanopayas. Nopy,
A
i i | i Eﬁiaﬁ I
(Su.Chj, 3/17)
One should raise the slipped down, press down the elevated one, refrae "
excessively thrown out and pull up that which has moved below.

These procedures of treatment relate to both fractures and dislocations.

5 procedures for setting
are: fierde gedid=readr 1|
Tt vl aemEEaEY | Taeg S wmdsir g
(Su.Chi. 3/18-19)

All joints, movable or immovable, in the body should be set to their nomd

position by these setting procedures—traction, compression, extension and bandzgit
by the wise surgeon.

‘ By. ‘pidana’ depressing, elevating and turning around are taken. Samkshept &
throwing well’ (extension) which is required in crushed wounds; after e

procedures, bandaging is done; besides dislocations, fractures also should ¥

managed in this way. Movable joints are in hands, feet, hip and jaw while others #°

immovable,

= TR, 1
: 11 with a cl . (Su.Chi. 3121y

apping the part we! cloth piece X .
Aﬁe;:; tggn ;andagEd properly. soaked in ghee, splint is placed

mer:;ig@wmmm: | SyreRiEem - .
S IR 11

(Su.Chi. 3/6)
e s sl 5 8 s, e v
: = afEedd T WA 1
ﬂmm@ﬁyﬂuﬁwﬁ@a || T, TR W v At 1
] ) ) (Su.Chi. 3/9-10)
When too loose bandage is applied, the joint does not get stabilized, if tight one

js applied, it maY produce inflammaion f)f skin etc., pain and suppuration. Hence the
erts recommend moderate bandage in bhagna.

parks ©
should be col

exp

(Su.Chi. 3/8-9-)

Bandaging should be done every week in soumya ( cold ) seasons, on every 5

days in moderate seasons and on every third day in hot seasons or as required by the
condition of bhagna.

gfvumfetr
g wwfieh wodwEEae | Ve e ge waww: e o
(Su.Chi. 3/13)
: The patient of bhagna should drink in the morning, milk of primiparous cow
mixed with ghee, processed with sweet (kakolyadi) drugs, well cooled and added
with laksa . This should be given in light bowels.

BELEE G G

TR wew gn ofdet | TR wwig W e
(Su.Chi. 3/14)

In case of compound fracture, the wound should be treated with paste of plants

Mixeq with plenty of ghee and honey. The remaining regimen should be as 1n
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fracture. .
et Y TSR WHTTEA: | g & Rat i ey
Sucpy "

3/53)

the extruded dry piece of bone at the margip of y,
Ound

ound fracture, b
In comp! d and treated like compound fracture,

near joint should be excise!
sty FmE S woEfier | TR wOT, A o

. (Ah-l.ltt'

In case of compound fracture with muscles and arteries \:Vere partialy .
hanging should be treated with sandhana kar{na as aPI.’lylng Honby s gheated,
bandaged / covered the area after proper cleaning, suturing etc, o »

Traction/TwAWT ‘ '
AFmigEarT aesgare frfa | Wﬁﬁaﬁmﬁmm“
(Su.Chj, 3m
The bone should be set in position by pulling forward by using a Wheel/givin
circular splint and bandaging like a wheel. ie reducing it by forcible circumdy,
(pulling with force and holding the leg tight.)

O

Clion‘

Malunion of fracture/visama ropana
FUEw TEE g fawieUmfed | M@ YHASH w6 wWEEERy |
(Su.Chi. 3/5p

In case of chronic transverse fracture when it is unevenly united, it should be set
in position by breaking it and then managed like a case of fracture.

In late fracture or malunion

st W W g R ) emier Wy aE e
(Ah.utt. 27/31)

In case of complicated compound fracture or malunion, or in case of improper
healing of fracture, the site is again detached with force then treat with proper
reduction method are mentioned earlier.

R e
W@WWWIW%WW';)
(Su.Chi. 3

In fracture of the up ), et

filling. ; Per part of the body, masthishkya ( a kind of sirovasti ).
HHing, intake of ghee and snuffing are useful while in that of the extremite”

Asthi Bhagna
471

ais applicable.

1S enemt
ays that,

o7 is applied in fracture of extremitj ile i
i s While intake of ghee & enemais
in all €35
n

l i it = vivew
(Ah.utt. 27/33)

gthening treatments like
Vathavyadhi chikitsa are

o1d fracture or bhagnanubanda vikara , stren

of ;'
se ya, snehavaiithi, abyanga that mentioned ip

Inc2
as
snehapana’ "
plicable: . .
ap) proper union/healing

. <0 |
S,g’:ﬁf l {9 dfw Wi, |
(Su.Chi. 3/70)
g and dislocation Sh.ould be known as u_niﬁed well when it is undistorted,
ith no diminution Or extension of the part while activities and movements are
:Iomfortably taken u?, |
e 4 T D A T P | vy e g fea 1)
(Su.Chi. 3/69)

The surgeon should remain vigilant and take all necessary steps so that it does not
suppurate because in case of suppuration of muscle, vessels and ligaments, it

becomes difficult to cure.

Time of union/sandhana kala
yod waf SE W GREIE | ST W e o s
(Su.Chi. 3/15)
Bhagna is easily curable in young age, in case of little morbidity and in cold
season.

TSR S 9 | I e W g fef
(Su.Chi. 3/3)

Bhagna is cured with difficulty, if the patient eats little, has no self control, is of
vatika constitution or is afflicted with complications such as fever, flatulence,

Tetention of urine and faeces etc.
Lt
Whmfece: gt whRjE: e | 9RO R S S S
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1 should provide sali rice, meat-soup, mijlk
ood and drinks to whom suffering from b,
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. (Su'chi, kA
The patient of bhagna should abstain from salt, pungents, alkalj, Sours 4

he patie gn o
cun-heat. physical exercise and rough food. Oityg,

Fracture
Fracture definition
Loss of continuity of a bone is called fracture. The term covers hairline
microscopic fracture to highly comminuted fracture.

and ey,
Fracture Classification

1. Classification by quality of bone in relation to load.
Fractures occur when the load to which they are subjected exceeds their iml‘imic
strength.
L.a Traumatic fracture : This occurs when an excessive load is applied to normg|
bone. The majority of fractures are traumatic fracture which are caused by some

sort of violence or trauma which breaks healthy bones. There are 3 types of
violence which cause a fracture.

They are—

1. Direct violence- When a bone is fractured by direct application of violence or

trauma which exceeds the limit of strength of a bone, it is called direct violence,
In direct violence the bone breaks at the site where the trauma is inflicted.

a) Tapping: Which causes transverse fracture or

b) Crushing: Which causes a comminuted fracture with extensive soft tissue
damage.

2. Indf‘rect violence : In this condition fracture result by twisting or bending stress
applied to a bone. This result in fi

i racture at some distance away from the
application of the force, Indirect violence may be of various types.
- A rotational or twistin i i
; sting stress applied cture of
the tibia, pplied to the foot may cause a spiral fra

- Angulati i
gulation force which may cause a transverse fracture,

_

1h P2

Asthi Bhagna

i ith axial 3
. force combined wil Compression may fon wi
tion fo . R = 2y cause fraction with
P Aﬂgul?s (riangular piece which is known as butterfly fracture ¢
_»pard . 1 )
s€ cular violence SUdd;:dC(’mfa"“O_“ of a muscle may cause fracture of the
Mus 5 which it iS attac! €g: particular fractyres by sudden quadriceps
ne 10 " or olecranon fracture by sudden wic )

€PS contraction with resistant
<on of the elbow, also known as avulsion fracture.

(tens

exten

X Jogical OF spontaneous frac'ture < This is produced when the strength of the
tho Qf‘r duced by disease. In this case a force that is within normal limits leads

bone lc ure. The disease could be generalized Osteoporosis or a localized lytic

0 fra erom & etastasis. In this type fracture occurs through a diseased bone and
Jesion < a trauma which is insufficient to break a normal bone. If the disease or
fo]lo"r;ality reduces the strength of the bone then the force required to cause
?far:ure is reduced and may even be trivial.

(VY

he important causes can be best classified under 3 headings.
The
_Localized defects
E Regional defects
_ Generalized defects
_ Localized defects
a) Metastatic tumour
¢) Monostatic fibrous dysplasia.

d) Inflammatory group particularly acute osteomyelitis
¢) Syphilitic osteitis

b) Solitary bone cyst

[N

Regional defects

a) Senile osteoporosis
b) Fibrous dysplasia
c) Disuse atrophy

. Generalised defects
In children

w

Osteogenesis imperfect
Rickets
In adults

Osteopetrosis/marble bone

Paget’s disease
Hyperparathyroidism
Osteoporosis

Multiple myeloma :
Polyostotic fibrous dysplasia
Osteomalacia.
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1.c. Stress or March fracture : This occurs if bones are subjecteq .
number of loads noné of which alone would be enough to break the boo a Very 5
mean that the mechanical structure of the bone can gradually fatigye Tne ut'y, lge
break when at 2 Joad for lower than it could normally withstand. This.j he bone ch
playing high level sport. S Partjy,

a problem for people
Also known as fatigue fracture. Often repeated trauma or loads gp:
skeleton at the same site may cause such fracture. This is c Ommpphed to
metatarsals, particularly the second in its neck due to prolonged marchf’nest in thi
is also called march fracture. Such fracture may also occur in tibia in nlln - Heng, g
fibula in the dancers or Very rarely in the neck of the femur in case of INners i, the
who is involved in fully laden route march. lﬂfa\mryman

ar]y

In case of such fracture the site of fracture become painful and tend,
which is obviously tender, is palpable at the site of fracture. This IumIl oAl P
formation of the fracture. P 1S the Callu;
1.d Partial or Green stick fracture : These occur because bones
people are very flexible. They bend and then may buckle or partially bres ln.youn
of breaking cleanly when over loaded (as bones in adults do). One Char:z(’ l_nstead
a green stick fractures is that there may be the discontinuit Eistic of
of
but not in the other. ¥ ol one cortex of the bop,

1. Depressed fracture- In this condition a i
; sharply localized bl
segment of cortical bone. Though this fracture is common in skull et(())wl i)
kind of fracture may be found in the limbs. o ey
Eg: In the upper third of the tibia with depression of its articular surface

2. . . .
spcciall;:tz:;tt:'];: ;Z;t;t:zg Z]l Joint— When a fracture involves a joint, it requires
. osteoanhrm; o idua amcu;ar }n‘egulanty after healing of fracture may cause
P Open. reductc;:a)ses rher'e is risk qf sti'ffness from intra- articular adhesions.
chilization et i n z'md internal fixation is ideal as this will lead to early
void joint stiffness and late osteoarthritis due to perfect reduction.

3. Fracture di: i .
of e of the bony zi)tiza::on— When '[h.ereixs dislocation of joint along with fracture
be anterior dislocationpol;e:l:(?flglcJomt 36 eallod frachure Cislocation. Thech)
. u i L
fracture dislocation. er along with fracture neck of humerus this i
4. Complex or com

plicated fra
damage to m, d fracture- When a fracture is accompanied by

ajor neighboring structures,

g & E
Cg:n S Or § €] 1
I erve vessels Or visc ra, 1t 1s called a COl]lp]lCilted frac A
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ot of humerus is associated with damage to the brachial artery it is

fract! ;
ndyla[corﬂplicated fracture
jled ® i
¢ ares children . .
cact sin children have certain characteristic features which differ from adults
usually unite earlier than adults.

fr .
The s maY jnvolve the epiphyseal plate and this may interfere with the growth

one- . C
may fracture incompletely which is often known as green stick fracture.

(iffness is 1are after immobilization.
S

cation by direction of force/ plane of the fracture
. Compression fractures— If the load applied along the length of a bone
eé ds that of its strength then it may collapse into itself. This is especially common
§XC derly patients whose bones are osteoporotic and therefore may be small overlap
in® the fracture while the medulla may look diffusely radio opaque

 cal margins of
ause trabeculae have collapsed into each other. Over all the bone may be

white) DEC
(Shonened and often angulated.

Eg: Fracture of the vertebral b

2. Classiﬁ

ody in a patient who slips and lands hard on his or

her bottom.
2.B. Avulsion or distraction fracture- Here two fragments of bones are pulled

apart. In young patients a ligament or a tendon may be stronger in tension than the
bone to which it inserts if the load is excessive the bone tears apart. These fractures
are particularly common where strong muscles insert into small bones.

Eg: Patella (quadriceps muscle)
Olecranon (triceps)
V metatarsal head (peroneus tertius)
along its axis, 2 spiral fracture

2.C. Spiral fractures— If a long bone is twisted : spiral
may result. The length of the spiral is easy to underestimate. 1tis especially important

to determine whether there is any extension into the articular surfacg of the bone. The

tibia is particularly susceptible to spiral fractures when the foot is fxrm}y fixed to \‘he
ground (by studs or another player’s foot) and the player’s body continues to twist.
long its long axis then a

2.D. Transverse fractures— If a long bone is bent 2!

transverse fracture may result. Butterfly fractures

is common for a more complex fracture t0 result

If a bone stuck a direct blow it
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where two break lines spread out obliquely from the point of contact of

2.E. Comminuted fractures— Comminuted fractures occur when 3 lar,
of energy is dissipated into bone. The bone breaks into fragments which

am
into each other or separate and become displaced. may im

A

3. Llassificazion by anatomical sites

nes and a surface.

of the main shaft. It usually has a thick

riiculer cartilage but may have 2
k& re still growing
round znd so
ractures are impor

. .
7 than the bon

o
N

The avtiesiar surt,

I8 thought to make the onset

producing a free floating butterfly fragment between the two fractures he blow

Oupg
Pact
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i ation of epiphyseal fractures
sific

a5 is classification of epi .
s Jtex— Harris c epiphyseal fractures is the simplest and the

ol S?ﬂonl)’ used-
o5t code 1 There is a small Crac}< along the metaphysical side of the epiphyseal
rf;_ el e is made up oil dying chondroc.ytes and ossifying can'\lage.yThe
e D ocs not affect the blog slupply_' to the epiphyseal plate or the anatomy of the
act e Jayer- 1t therefore heals quickly and without long-

where.
5"’.1dren's pone else
chr

Grade 2~ The fracture line aga_in travels along the metaphysical side of the plate
fore 1€ aching the far cortex, it breaks out and tracks down into the metaphysis.

bul'b? by far (he most common epiphyseal fracture and for the reason given above
This 1500); " prognosis. Even if the fracture is markedly displaced, the prognosis
pas 2 =S 00d. In children the bone will remodel and grow straight over the next year,
remal?auvv {f no rotatory abnormality is involved. In fact one of the greatest risks in
espeide 2 fracture is causing growth arrest by damaging the growth plate while
::; ing the fracmfe.cspecially if this is attempted after a few days, when the fracture
may already be uniting.

term problem like

Grade 3- The fracture line does not run along the epiphyseal plate at all. It
crosses from metaphysis to epiphysis if it is displaced, it may heal with a step in the
epgphyseal plate. Bony union may occur across the epiphyseal plate and block further
srowth, causing 2 most disfiguring progressive deformity of the limb if it is not
};mmpﬂy released. The key to the management of this type of fracture is anatomical
reduction if it is displaced. This type of epiphyseal fracture is rare.

Grade 4- The fracture line travels along the distal side of the growth plate,
=cting both the blood supply and the anatomical integrity of the germinal cells.
zcture line does not travel the whole length of the epiphyseal plate but deviates
o the epiphysis itself and out on the articular surface. This is a second reason why
s fracture has a poor prognosis. Not only is the growth plate likely 1o be dzmaged
fie articular surface may be incongruent. This predisposes the joint to eafiy
The key to successful management of this type of fracture is af'xammxcalr
duction. This is best performed under open Surgery. Once zgein this type of

CisTare.

. _ s s 0 dizonosis injury 1s a sever
Grade 5- This is & rare and difficult fracture 1o diagnosis. The inju ; 18 ;
_ A1 only 1IOSDS
754 of the epiphyseal plate. The radiograph may 100k abnormal only in retrospect

Aond 150 2 . - ueuzllv dizgnosed. The conseguence
ideed this i how this type of fracture is usually diagno o
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i 7'7A>/’—x
on of growth plate omplete growth arrest there is 1

of complete disruptic omf it
be done to prevent this or indeed deal with it once it has occurred € thyy o

Epiphyseal injuries
In the case of children there are 5 types of epiphyseal injuries.
Type I- The whole epiphysis is separated from the shaft but Without g
i 3 ; . . T:
Type 11~ Fracture separation of the epiphysis, epiphysis is separateq ACtyrg,
small triangular piece of metaphysis. alon
Type IlI- Part of the epiphysis is separated due to intra articuly,
extending from the joint surface. T fl'zlcnu.e
Type IV- Intra articular fracture with separation of part of the ep;
along with a metaphyseal fragment. Piphysis but

& Wit

Type V- Crushing injury to the epiphyseal plate
3. Classification by position
.Bones have a very strong covering (the periosteum) that is invisip
radiography. When a bone breaks the periosteum is torn, but it is unusual foSI' iy
cmypletcl_v disrupted. This is very important for orthopedic surgeons becrlt o
periosteum can be used to obtain a good position when reducing a fn;cm ause the
cven.nct before that. Its elasticity may serve to reduce the fractm:: after th avan
The fact that a fracture is seen to be undisplaced on radiographs does not n: traun?a.
n}e:.m that it was never displaced, just that much of the periosteum is int oy
displaced fractures usually have at least part of the sleeve of periosteu f‘Ct- EV?H
Once again the displacement at the time of trauma was always g m intact bl-t.
seen afterwards. This is wh i . ¢ ,.,rfaater than that s
fractures with  snall poaet y ﬂPPafe;ﬂy innocuous- looking minimally displaced
uncture woun
to be potentially unstable until otherwi:: ;rr::/eel:. shouldbe assumed to be open and

6. Inter I classifi

The itseemei
it (ﬁ;l;]e;tzile-zzmischzfﬁ fu}‘ osteo synthesefragen (Ao) classification is an
The ﬁrstnumberj‘ela[ :'I:ta ssification of fractures using a simple alphanumeric code.
number relates to the -~ the bone (humeras is 1, radias and ulna are 2) The second
and 3 distal). The pos}i)gzgmn of the fracture on the bone (1 is proximal, 2 diaphyseal,
the fracture. For proximal numb.e ris followed by a letter that defines the severity of
is partial articular and C isafld distal .fractul- es (types 1 &3), A is extra — articular B
sitipie fsttore: B Intra- articular. For diaphyseal fractures (type2) A is 2
) a wedge or butterfly type and C is comminuted or complex-

|
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a furth .
Jetter 18 followed by a further number that classifies the fracture stil further
s .

si jcations

Josed fracture- In which
7. aple oF € . X the fracture s
Suﬂl’wi th the exterior through the skin or the mucous me“;‘f;‘::nedow not

on O compound fracture—In which there is a communication between

7.2- 0P 4 the exterior tk.xrough the skin or the mucous membrane, so that the
mmunicates with the exterior. This may occur in two w,ays

. raum, which causes the fracture may cause soft tissue injury and break off
T]",n of MUCOUS membrane so that the fracture site communicates with the
e s%\lr This is called external compound fracture.
teriof-
When the sharp end ofa frzfcture fragment penetrates through the overlying soft
and the skin it is called internal compound fracture.
4

acturé
re sité co

ex!

tisSUH

gpen fractire :
At the time of a fracture the soft tissues over the bone will also be damaged. If

e skin i proken there is_ ahigh probabili.ty that at some time during the accident the

lf acturing bone came 1nto .comact w‘nh the outside world and so could be
conmminated with the bacteria. If there is no bro\sen.skin any where nears a fracture
{he fracture can be assum@ to be c}osed and will initially be free of infection. 1f
however there is any break in the skin any where near a fracture it is important that
he fracture is classified as open and treated as such. The bone will need to be
exposed and a careful search made to allow all dead or contaminated tissue to be
removed. The wound will also need to be washed out and should be left open. It is
always best to err on the safe side and if there is any doubt what so ever, to treat the

fracture as open.
73. According to number fracture may be
a. Single
b. Multiple
When there are more than
bones.
7.4. Fractures may be two types;
7.4.1. Complete- Where the whole thickness of the bone is discontinued.. This
may be. Impacted— When one fragment gets impacted into another either straight o
angular.

one fracture either in the same bone or in different

Non - impacted o
When the fragments remain separate. This may be subdivided into
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—_— . N ‘ture— When a plane of cleavage exist )
1. Un displaced fractur: s bur W“h“u!

isplacement.
angulation or displaceme . ' .
angu ;)«; placement fracture : (fracture with dlsp]a{mmen[_ When g, o
. Z: l‘:;lézurc are not in line but displaced. Such d’SP“aCemem o describgemem
;‘1 ’Zt,cmcmu!’thc distal fragment with respect to the proximal fragmen. o -
isplacel S

ior displz - Displacement may be rotationa] op even .. cdigl
aters posterior displacement ; 4 en an
II;'['”I;ICZ;;ICHI may also be measured in terms of th_xckness of the shaft, Eg: heilillar,
fi ‘:Z[r)llclll is displaced medially one third of the diameter of the shaft, Sta]
rag s di

7.4. 2. Incomplete
In this type of fracture it does not involve the whole breadth of the shafy and
portion remains intact.
1. Greenstick fracture in children
The bones in the children are so elastic that when one cortex is frac
cortex remains intact.
2. A torus or buckle fracture
In which one cortex is intact with buckling or compaction whijle the othe,
cortex is fractured.

tured the other

Fracture may occur through one table of the skull while the other table Temaing
intact,

OTA classification

The Orthopaedic Trauma Association, an association for orthopaedic surgeons,
adopted and then extended the classification of Mlller and the AQ foundation (“The
Comprehensive Classification of the Long Bones” ) an elaborate classification system
to describe the injury accurately and guide treatment. There are five parts to the code:

Bone: Description of a fracture starts by coding for the bone involved:
(1) Humerus, (2) Radius/Ulna, (3) Femur, 4) Tibia/Fibula, (5) Spine, (6) Pelvis,
(24) Carpus, (25) Metacarpals, (26) Phalanx (Hand), (72) Talus, (73) Calcaneus,
(74) Navicular, (75) Cuneiform, (76) Cuboid, (80) LisFranc, (81) Metatarsals, (82)

Phalanx (Foot), (45) Patella, (06) Clavicle, (09) Scapula

Location: a code for the part of the bope i
proximal=], diaphyseal=2, distal=3 (at the ank]
separately due to the pre-existing Weber classifi

nvolved (e.g. shaft of the femur):
e the malleolar region is considered
cation and coded as 4). Except at the
land proximg] regions of the bone are defined by a square

T T e—
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ortant to note whether the fracture i s
pe’ Itis -mfljosed or open: A=simple fracture,

9] rit1s
‘nethe .
L etry of the fracture is alsy geg,

e eom
f‘acz_j roup ’lr-};iegspiralv or segmental.
oblig=®

asverse Other features of the fracture are descril‘)ed "m t'erms of displ‘acemem,
1 pgroUP * | rtening. A stable fracture is one which is likely to stay in a good
sul ion and S'h'ol’l while it heals; an unstable one s likely 1o shorten, angulate or
e tiond Osull'ng and lead to poor function in the long term.
heall
pefor€

imple or multifragmentary
=Wedge fracmxe, C:comp!ex

tibed by terms such as

g tems
ssfication ° ify diff f bone f i
other cla ther systems used to classify different types of bone fractures:
are O
Theré ;

“Denis classific
.

y an class ! -
. Fl'yk;;lo open fracture classification

“Gusti
.

det Classification”: Acetabular Fractures
, “Letournel and Ju

ation””: spine
ification”: radius and ulna

“Neer classification””: humerus
. ification”: femur
«Seinsheimer’s Classification”: ¢

.

General treatment of fracture
General treatment principles of fracture
en

1. Emergency care
2. Definitive care
3. Rehabilitation
Phase I. Emergency care - - et
It begins at the site of the accidents. It consist of §plxnt xE::(; ::Z:e‘y ool
shortly tfe emergency care or first aid can be displayed in five A

1. Protection

2. Rest

3. Ice

4. Compression
5. Elevation

Initig] management of fractures

n limb
: ienment of the broke
The initia] management of fractures consists of realignm



_
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and then immobilizing the fractured extremity in a splin, k
1 ascular status must be clinically assessed and documeme
Uro! . N >
,x‘d after realignment and splinting. If a patient sustains an open fl'acture, <
and a apidly as possible at the injury site 15 essential; this can be

5cgmem d@
ogic and V dbe Sta]
r _-10rg
: i Chieyin,
hemostasis as rapl ‘ 1s ©88 this ach;

- i over the injuries. S ;
by placing & sterile pressure dressing OV 1j plinting is o

providing symptomatic relief for the patient, as well as in Preventing
neurologic and vascular injury and further injury to the local soft tissueg

by i 1 . .
should receive adequate analgesics in the form of acetaminophen or q

iticy Eid
Potenyjy
?atiems
Plates, i
necessary.

Beware of sending patient to X- out a
as he may become shocked while not under observation in case of a Jatys

sociated with severe blood loss.

ray department without an interacenous infg;
bond
fracture as One
Management of open fractures
The treatment goals for open fractures are to prevent infection, to allow g,
fracture to heal, and to restore function in the injured limb. Once the initiel
assessment, evaluation, and management of any life-threatening injury a:
completed, the open fracture is treated. Hemostasis should be obtained, followeg be
antibiotic administration and tetanus vaccination. Y
Urgent irrigation and debridement (I1&D) of the wound in the operating room j
mandatory. For type IT and type III injuries, serial I&Ds are recommended every 24.
48 hours after the initial debridement until a clean surgical wound is ensured. The
wound is closed when it is clean and antibiotics are generally continued until 2 days
after the final I&D. Management of the open fracture depends on the site of injury
and type of open fracture. The wound is subsequently stabilized either temporarily
or definitively. If soft-tissue coverage over the injury is inadequate, soft-tissue
transfers or free flaps are performed when the wound is clean and the fracture is
definitively treated.

Phase I1. Definitive care
The three fundamental principles in fracture treatment are
1. Reduction
2. Immobilization
3. Preservation of function / Rehabilitation
Reduction

It m i : &
The decies?(:; glsetrest}(:ratlon of the displaced fragments to their anatomical positio®
0 whether a fracture requires reduction or not is one of the main &

Asthi Bhagna

bowers of remodeling, small
ires manipulation requires an
place, but a general anaesthetic

a3 be accepted. A fracture that requi
d regional anaesthetics have their
y major fracture as it produces muscle relaxation

sl eﬁC’ Jocal an

¢S in an;
a0 rable 1 .
d ; stion can be carried out by one of the following methods:
Red™ ’

)0

josed maniP“‘.atiO“— Itis the. standard initial method of reducing most of the

ractures- Itis u;ua}ly camec} out under general or local anesthesia. The
a“awmical reduction 1S‘not achievable in all cases, getting normal functions
Jimb considered as acceptable’. Most fractures reducing by closed

P .
ed some kind of immobilization.

0 nip“lﬂdon nel
e Closed reduction should bfi performed initially for any fracture that is displaced,

rtened; OF angulated. This is achieved by applying traction to the long axis of the
Sh.o red limb and then reversing the mechanism of injury/fracture, followed by
’ immobilization through casting or splinting. Splints and casts can be
fiberglass or plaster of Paris. Closed reduction is contraindicated under
nditions :

2
sfect
h

made from
he following €O
. Undisplaced fractures
- If displacement exists but is not relevant (eg, humeral shaft fracture)
- If reduction is impossible (severely comminuted fracture)
. If the reduction, when achieved, cannot be maintained
- If the fracture has been produced by traction forces (eg, displaced patellar fracture)
b) Continuous traction- It is used for fracture where the muscles attached to
either of the fragments apply a strong force, which either doesn’t allow reduction or
cause re-displacement.
¢) Open reduction- It is used for fractures where other methods fail. Most
fractures treated by open reduction are subsequently fixed internally with the help of
some device such as a screw, a plate etc. :

Indications for open reduction

- Failure of closed reduction

- Displaced intra-articular fracture

- Some displaced epiphysial injuries
- Major avulsion fractures

- Non union
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- Delayed union
_ Multiple fracture
_ pathological fracture

- Infection

_ Fracture with vascular ot neural injuries.

Immobilization
This means retention
quires immobilization.

of the fragments in the reduced position unti] Uunio,
g e

The reason for immobilization of a ffacmre otgy

fracture re i A
a) To prevent displacement or angulations of the fracture. y be;
ment that might interfere with the union. Persisten;

ng the fracture. Movene,

p) To prevent move! : terf
might tear the delicate capillaries bridgi
¢) To relieve pain

Methods of immobilization
1. Strapping- The fractured part is strapped to an adjacent part of the bod .

ling: A fracture of upper extremity is immobilized with the help of 5 i
laster of paris— =

is (Gypsum
conversion is an exothermic reaction and irreversibje Tro
- Iwa

<d by impregnating rolls of starched cotton bandages with plag,
e home made. It can be used as slab or cast. A slab is useq :
<ues and cast covers all circumference of the limb, Wi,
moblise the joints above and below as a functional posj .
s and mobilize the part not included in the plaster. Impairm
0 ss and plaster sores are the main complications of plasir

to tightness

The most common method of immblisation in fracy
<alt) is CaSO,. H,0 in dry from which becomes Czg)

-]

3

on gue

Complications of casts— Complications of casts include the development of
rmel burns during plaster hardening. and thrombophlebitis. Th

a5

circulatory disturbances, inflammation, and bone disezs

: : is 2 closed method and applied after the fracrure

£¥. commonly used in tibia and femur.

3. Spli ion- spli i i

- R]mts a?f! Traction- splints of various designs are used for the definin®®
cture. Eg Thomas splints.
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on ears, traction has been used
ds of years: or the mana,
undre . gement of fractures
lk(:c fions that 41 ml):Jabl;t; ::‘:e:‘ed by casting. With the advancement of
" dic im! Jant Teohno’of)n,nana epm ative techniques, traction is rarely used for
ooP? gracture/ dislocatt gement. TWo types of traction exist: skin traction

get };eletal traction-
nd o raction traction tapes are attached to the skin of the limb segment that is

Ins racture- When applying skl.n traction, or Buck traction, usually 10% of the
ody weight (up to @ maximum of 10 1b) is recommended. At weights

101b, superficial skin layers are disrupted and irritated. Because most of
cd by skin traction are lost and dissipated in the soft-tissue structures.
ly used as definitive therapy in adults; rather, it is commonly use(;
ure until definitive therapy is achieved.

jent’s

forces €reat
" gaction i 1€

~ aemporary meas
8 [ skeletal traction, a pin (eg, Steinmann pin) is placed through a bone distal to

fracture- Weights are appli_Ed to this pin, and the patient is placed in an apparatus
te traction and nursing care. Skeletal traction is most commonly used in
Apinis placed in the distal femur or proximal tibia 1-2 cm posterior
Once the pin is placed, a Thomas splint is used to achieve

pe 118"
(o facilitd
femur fractures: -
to the (ibial tuberosity-
o the

palanced suspension
Complications of traction
Complications of traction include the development of pressure ulcers, pulmonary/
urnary infections, permanent foot drop contractures (if the foot is positioned in
equinus), peroneal nerve palsy, pin tract infection, and thromboembolic events (eg.
deep venous thrombosis [DVT], pulmonary embolism). These complications stem
from a lack of patient mobility, muscle atrophy, weakness, and stiffness that result
from a fracture.
Operative methods
Wherever open reduction is performed, fixation should also be used. External
fixation is usually indicated in cases where internal fixation is contraindicated. The
g0al of open reduction and internal fixations as follows;
1. Anatomic reduction of the fracture fragments: For the diaphysis, anatomic
alignment ensuring that length, angulation, and rotation are corrected is required.
whereas intra-articular fractures demand an anatomic reduction of all fragments.

2. Stable internal fixation to fulfill biomechanical demands
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development of fracture disease.
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Complications of fract
1. Neurologic and vascular injury '
» Neurologic and vascular injuries can occur in any fracture and are el
in cases with increasing fracture deformity. Penphelra.l ner've injury iy Su: ]‘ke]y

if a patient experiences motor ﬁ)r sensory‘ deficiencies. Manageme
neurologic injury involves immediate reduction of the fracture ot a0y
nerve exploration, with subsequent follow-up to assess Whethe, ;:lb‘!
neurologic function returns. 1y

o Arterial injury is suspected if the patient’s pulses are diminished or abseny;

affected limb. If there is evidence of arterial injury, immediate reay; i
the limb is performed, and the pulses and perfusion are checked again 1
pulses do not return, angiography is indicated, with concomitant i“VOIvemthe
of vascular surgeons. Arterial injuries are especially prevalent in cases of k;m
dislocations, proximal tibial fractures, and supracondylar humerus fmClure:e

&
Enmemuf

2. Compartment syndrome
o CS, initially reported by von Volkmann in 1872, is a potentially limp. ang
life-threatening condition. CS occurs when tissue pressure exceeds
perfusion pressure in a closed anatomic space. This condition can occury,
any compartment, such as the hand, forearm, upper arm, abdomen, buttoc,
thigh, and leg, but it most commonly occurs in the anterior compartmentof
the leg.

o The natural history of CS involves tissue necrosis, functional limb
impairment, and renal failure secondary to rhabdomyolysis, which may lead
to death if untreated. CS can occur after traumatic injury to an extremity,
after ischemia (eg, after hemorrhage or thromboembolic event), and, inrare
cases, with exercise. Clinically, patients experience pain that is out of

Proportion to the degree of injury and pain with passive stretching of the
involved muscles, as well as pallor, Paraesthesia, and poikilothermia

Pulselessness, however, is a late finding of CS.

o Compartment pressures can be objectively measured. Intracompartmental
lg:lrte;:sures greater than 30 mm Hg or a diastolic blood pressure minus
compartmental pressure that is greater than 30 mm Hg is an indicatio®

B
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cgical intervention. Definitive therapy consist
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et compartments. s of surgical fasciotomy

for ¥
of the ? L £ PR
on: Complications o suri gical intervention include Joca] infection in the
fc ellulitis Of osteo'myelms and systemic infection

on pathogen1s Staphylococcus aureus, Othe;

m T pathogens incl
st com! i ) " . Pathogens include grou
oSt | occi, coagulase-negative staphylococei, and enterococci o

oembolic events: Tfhrc.)mboembolic €vents may occur after orthopedic
with prolonged patient immobilization. Patients with significant frafmrcs

:mmobile for 1(') days or longer have a 679 incidcnccc of lhrombog'\;
ProPhylaxis is faffecn've in decreasing the incidence of DVT in the immob'\l'\iegl
extremitys put it has not bt.:en shown t‘o'be effective in decreasing the incidence
of fatal pulmonary embolism. In addition, prophylactic anticoagulation carries
with its OWI! set of serious and. hfe-thr‘ealenmg complications, such as bleeding.
Before using DVT prophylax1s: the risks and benefits of such therapy must be
hly explained to the patient.

3 fafect i
5 . in the form of sepsis. The

A strept

b
=2
2
e

thoroug!
Avascular necrosis: Avascular necrosis (AVN) is caused by disruption of the

plood supply t0 2 region of bone. Revascularization of the avascular bone can lead
to nonunion, bone collapse, or degenerative changes. AVN is most commonly
agsociated with fractures of the femoral head and neck, scaphoid, talar neck and
body, and proximal humerus.

w

Post traumatic arthritis: Posttraumatic arthritis is common in intra-articular
fractures, particularly in intra-articular fractures that are not adequately reduced.
Management of posttraumatic arthritis depends on the joint involved and can
include arthroscopic debridement, osteotomy, arthroplasty, or arthrodesis.

=

Internal fixation

In this method , the fracture once reduced is fixed internally with the help of some
metallic or non metallic device(implant) such as steel wire, screw, plate, K-wire etc.

Indications :

1. When the fracture is so unstable

2. As a treatment of choice

3. When it has been necessary to perform open reduction for any other reason.

Methods:

L. Steel wire it is a gauge 18 or 20 steel wire is used for internal fixation of small
fractures eg in # of patella
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