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2. TN gfsR

time required from the initial HIV seroconversion to progression of

the disease to AIDS is usually longer than 10 years. Asymptomatic
patients infected with HIV should be treated by using guidelines
similar to those for uninfected patients. Most of opportunistic
infectious complications are medically managed. However, some of
them may requires surgical intervention. o.m.. Appendicitis, small
bowel obstruction etc. Patient with >:um have the potential for long
term survival, and this should be considered before operative
intervention.

Initial Evaluation

Some m:ﬁonmzﬁ factors must be thoroughly evaluated before
decision of surgical treatment

A)  History

A careful history should include questioning for risk factors
for HIV infections e.g. Sexual activity like homosexual lifestyle,
Intravenous drug abuse, I@EO_uE:m patient treated with factor VIII,
Blood and blood products transfusion history.
. History of dyspnoea, tachypnea, weight loss, constant diarrhoea

-associated with fever is suggestive of underlying pulmonary or
gastrointestinal infection. |

. History of prior opportunistic infections should be noted as
well as the prior CD4+ count.
B) _E..vamnm_ Examination

The presence of cachexia, diffuse lymphadenopathy, active
pulmonary or systemic infections should be noted. Sometimes in

Immunosuppressed patients, the signs and symptoms of ongoing
infections may be obscured.

26 , .
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C)  Laboratory tests
Following laboratory investigations should be carried out.

Hematocrit e Platlet count e CD4+ count

e Viral load e HbSAg

Urine analysis

e Liver function test

Chest radiograph

Total leucocyte count

D) Imaging studies

Patients with pain in abdomen with doubtful diagnosis benefits
from non-invasive modern imaging studies. e.g. Ultrasound, CT scan
and MRI. These modalities may demonstrate presence of any focal
mass, intestinal wall thickening, intra-abdominal lymphadenopathy,

.

abscesses etc.

Assessment of risk

Patients with AIDS are at higher risk for complications than
asymptomatic HIV infected infected individuals. It is predicted that
increased post-operative complication risk associates with the
following factors
1)  Lack of appropriate management of the AIDS related disease

2)  Failure in the prevention of ongoing opportunistic infections
3)  Hypoalbuminemia

mBQmos.o% surgical intervention are associated with an
increased intra and post operative risk compared with elective surgery.
An overall poor prognosis is associated with some surgical disorders
e.g. AIDS related lymphoma,. Visceral Kaposi Sarcoma,
mycobacterium avium intracellular (MAI) infection. The extent of

risk to the surgeon depends upon number of procedures and length of
procedures carried by him.

27
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3. gureire 3for fageh

Clinical sign

Presence of 4 ‘R’ is the cardinal sign.

Rubor (Redness)
Calor (Heat)

Dolor (Tenderness)
Tumor (Swelling)

Functio laesa (Loss of function)

Pathology

1)  Platelets become adherent and with clotting factors forming a

haemostatic plug to stop bleeding from the small vessels.

2)  Theblood vessels undergo transient vasoconstriction followed
by vasodilatation. Histamine is liberated by platelet. Mast cells
and granulocytes are the primary mediator of inflammatory
vascular response. Histamine produces Jocal vasodilatation and
increases permeability of small vessels. Prostaglandins PEG,
and PEG, takes over the job of implication of local
inflammatory response from histamine. In the presence of kinins
the local cells produce a variety of prostaglandins. These
prostaglandins seem to be final mediators of acute inflammation
and may play a chemotactic role for white cells and fibroblasts.

1) Acute Inflammation

A surgical incision is an example of mechanical trauma, which
produces an acute inflammatory response followed by rapid resolution
and healing (unless infected).

Developmental factos of acute inflammation
1) Tissue injury or the injection of organisms through a break

in the epithelium 2) inflammatory vascular response and 3) exudate.
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1)  Tissue injury
a) General response to Tissue Injury
Local and systemic responses are seen after any body injury,

irrespective of its cause. These responses are dependant on the scale
of injury and associated features such as sepsis and physiological
reserve of the patient.
b) Clinical responses to tissue injury

The clinical response to tissue injury and acute illness varies
between patient and may ranges from mild pyrexia and tachycardia
to progressive M.O.F. (Multi-organ failure)

i) Local Response .

Pain Localized swelling Localized vasodilatation

ii) Systemic response

Anxiety Pallor Sweating
Pyrexia Tachycardia Generalized capillary leak.
Oliguria Liver Dysfunction Death

M.O.F. (multiple organ failure)
In surgical cases the severity of the response is related to the

size of the wound.

Initiating factors

1) Tissue injury from any cause releases active substances
including prostaglandins, histamine, kinins and leukotrienes.
These are having number of circulatory and metabolic effects.

2)  Macrophages and monocytes in the wound may be stimulated
and releases cytokinins (e.g. interleukin 1-12) which similarly
produces effects like fever, leucocytosis etc.

4)  Painand anxiety also initiate hormonal responses, in particular

the release of catecholamines and ADH.
43
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3)  Spread through the tissue (cellulitis) tracking.
Sinus or fistula formation, empyema, lymphangitis, bacteremia
- septicaemiae.

4) Chronic inflammation - when processes of inflammation and
healing proceeding side by side.

5)  Fibrosis with scarring - This takes place when the tissue
destruction in acute inflammation is so extensive that no tissue
regeneration but actually there is healing by fibrosis.

6) Death (due to multiple organ failure)

2) Chronic inflammation

This may follow acute inflammation but may begin as a chronic
process eg. T.B. Cellular damage by inflammation occurs at the same
time as healing is going on.

Types

Conventionally chronic inflammation is subdivided into two
types
A)  Nonspecific - When the irritant substance produces a non-
specific chronic inflammatory reaction with formation of
granulation tissue and healing by fibrosis e.g. O.M. Chronic
ulcer. .
B)  Specific - When injurious agent causes characteristic histological
tissue response e.g. tuberculosis leprosy.

Causes of chronic inflammation

Chronic inflammation can be caused by one of the following
three ways

46
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A)

B)

O

Chronic inflammation following acute inflammation - When
the tissue destruction is extensive or the bacteria survive and
persist in small numbers at the site of acute inflammation e.g.
In osteomyelitis, pneumonia terminating in lung abscess.
Recurrent attacks of acute inflammation - When repeated bouts
of acute inflammation culminate in chronicity of the process
e.g. Repeated infection of gall bladder leading to chronic
cholecystitis.

Chronic inflammation starting de novo - When the infection
with organisms of low pathogenicity is chronic from the
beginning e.g. infection with Mycobacterium tuberculosis.

Examples

)

3)

4)

Failure of resolution of acute inflammation leads to the
formation of granulation tissue accompanied by fibrosis and
regeneration. Chronic abscess formation may result from failure
of resolution of acute suppuration with chronic pus formation
or pyogenic membrane if localized. Pus should be drained. If
the patient is treated with antibiotics alone the pattern of
inflammation may be altered with the development of a hard
lump — an antibiomas. In this the infection continues at a low
grade. Antibiomas should be excised especially in the breast
where there may mimic cancer.

The chronic infections eg. Tuberculosis, leprosy, syphilis
characterized by granuloma formation and chronic
inflammatory disease like cirrhosis of the liver, which lacks
granuloma formation but is characterized by disordered nodules
regeneration and fibrosis.

Granuloma — A circumscribed collection of macrophages often

multinucleate with central necrosis.
. 47
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3. gUTeN ST fgeh
Abscess
| I |
Pyogenic Pyemic . Cold abscess
(Commonest)
1) Direct infection Multiple It does not produce
outside due to abscesses signs of

penetrating wound.
2) Local extension
from
infectionLymphatic
3) Blood stream
Cellulites and acute
lymphadenitis
Throbbing pain
brownypitting
Oedema,
Fluctuation positive
or not.
Treatment -
1) Incision and
" Drainage
2) Suitable
antibiotics and
antiinflammaroty

developed from
infected emboli
in pyaemia.
Eg. Secondary
Foci
1) Acute
Osteomyelitis
'2) Acute
inflammation of
‘intracranial sinus
3) Acute appendix
A) Bacteriemia
B) Septicacmia
Symptoms —
Fever, rigor
toxicemia
Treatment -

1) Suitable
antibiotics and
antiinflammaroty
2) Incision and
Drainage S.0.S

Pathology of pyogenic abscess

inflammation like
browny induration,
oedema,
tenderness. So
named as 'Cold’
abscess
Eg. Always TB
infection
commonly affect
lymphnode, bones,
joints.
Caseation of lymph
node forms
Cold abscess.
Commonest site are
axilla, neck, lcin
region.
Treatment -
Antitubercula
treatment

Suppurative infection gradually leads to cell death and

liquefaction. Liquefaction of the dead tissue is caused by proteolytic
enzyme from dead polymorphonuclear leucocytes resulting yellow
alkaline fluid called as an abscess, it contains both disintegrating m:m

living "eucocytes and bacteria.
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An abscess is cavity filled with pus and lined by pyogenic
membrane. This membrane contains dead tissue and wall of

granulation tissue consisting for most of phagocy :ic histiocytes. As
recovery starts pyogenic membrane converted into fibrous tissue wall
covered with granulation tissue, which transforr to form collagen
fibers. .

Sometimes abscess cavity contains sterile pus firmness of wall
is called antibioma. This is due to administration of antibiotics after

formation of an abscess.
Clinical features
a) Redness or E_voq

Due to rvﬁmﬁamm redness Eoma_s.ﬁ over an abscess area.
b) Pain or dolor .

Throbbing pain is typical characteristics of presence of pus.
c) Heat or color

Inflamed area is hot due to hyperemia except in cold abscess.
d) Swelling or tumor

Due to presence of pus inside the abscess cavity.

e) Impairment of function or functio leasia
If abscess at knee joint then joint becomes painful because
patient does not trie to move the joint.
Presence of pus is detected by
1) Local as well as systemic temperature become elevated

2)  Brawny oedema with induration when pus is deep seated. (i.e.
ischiorectal) .
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3. qUTeiTE IfoT fasent

is a particularly employed in places like axilla, neck, groin.

In this method skin and subcutaneous tissue incised most
prominent part of abscess cavity. Artery or sinus forceps is forced
through deep fascia into abscess cavity and blade opened gradually
pus is seen to be extruded out, increasing of deep fascia opening with
the help of forceps and finger is introduced to explore abscess cavity.

Exploration

Finger is introduced to brake all loculi for the drainage of pus.

Counter incision

When most prominent part is not most dependent part complete
drainage of pus not possible in one incision. At that time another

counter incision will be taken at most dependant part.

Drainage

Corrugated rubber sheet drain is usually used.

Roller gauze soaked with Betadine kept into abscess cavity.
Cavity cleaned with H,0," Betadine and washed with NS. Betadine
gauze kept into abscess cavity. Pack kept for 48 hours.

Suitable antibiotics given and pus send for culture and
sensitivity test.

After 48 hours dressing should be changed.

Vit. C given for wound healing. Vit.B complex given when

tetracycline is used as antibiotic.
A)  Pyogenic abscess
it is usually produced by “staphylococcal Infections™. The

organism get entry by an external wounds etc. Following are the

commonest examples.
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1)  Abscess of neck .
This usually results from suppuration of regional lymph nodes.
It may occur from extension of alveolar abscess. Abscess drain by

Hilton’s method.

2)  Abscess of axilla

It is caused by suppurative lymphadenitis. Sometimes axillary
abscess may occur from boil affecting many hair follicles or sweat
glands, Incision and drainage by Hilton method is the choice of
treatment.

With fully abducted arm, incision is made Y2 inch behind ant.
fold of axilla. At this place there is no important structure.

3)  Abscess of groin (Inguinal abscess)

Commonly occurs as a sequel of suppurative inguinal lymph
nodes. Transverse incision taken on medial group of horizontal lymph
nodes and vertical incision on vertical group of lymph of lymph nodes
to protect underlying femoral vessels.

4) Popliteal abscess — Causes
1)  Suppuration of regional lymph node.
2)  Osteomyelitis of lower end of femur upper end of tibia.
3) Infection of local cellular tissue.
It is essential that one must exclude the poplitecal aneurysm

before making an incision.

Incision
Slightly medial to lateral border of popliteal space parallel to

bicep tendon. Care must be taken not injure lateral popliteal nerve.

5 Gluteal abscess
Commonly, caused by infection of haematoma produced due
to intragluteal injection. In older day quinine drug forms gluteal

abscess frequently.
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10) Osteomyelitis {rfeufase)

As with septic arthritis the usual cause is haematogenous spread
to the metaphysis, most frequently involves rapidly growing ends of
long bones.

There is often a history of antecedent trauma and osteomyelitis

may follow a subperiosteal haematoma.

The initial inflammatory reactions are followed by an abscess

which tracks laterally to lift the periosteum.

Clinical features
Classically, the child is ill with sign of septicaemiae.

Local temperature increased with tenderness and erythema.

Treatment
~ Once pus is formed it must be surgically released. After taking

incision on the periosteum, subperiosteal abscess is drained.
Immobilization of the limb.

‘Prolonged antibiotic therapy.

11) Breast abscess (T=fags)

Tt is also known as “Bacterial mastitis. This always commences
acutely in lactating mothers. Some of these will be associated with
an infected haematoma or with periductal mastitis.

Most cases are caused by staphylococcus aureus through sore

and cracked nipple.

Clinicai features
The affccrc:d breast or more usually a segment of it, presents
the classical signs of acute inflammation.

In early stage there is generalized cellulitis.
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Later an abscess will form. Fluctuation is usually a late sign.

But presence of pus can be confirmed with needle aspiration.

Treatment
1) During the cellulitic stage the patient should be treated with an
appropriate antibiotics and rest to the breast, with feeding on

the opposite side only.

2)  The infected breast should be emptied of milk using a breast
pump. Proper antibiotics and analgesics help to relieve pain.

3) Incision and drainage of abscess in a radial direction over the
affected segment. Sometimes circumalveolar incision will take
far better cosmetic result."

B) Pyaemic abscess
This is due to pus-producing organisms in the circulation

(Pyemia). It is the systemic effect of sepsis. It commonly occurs in

diabetics and patient receiving o:oBoEoﬁmvv\ and radiotherapy.

Characteristics of Pyaemic abscess.

o They are multiple

. They are deep seated.

. Tenderness is usually minimal

o Increased local temperature is absent usually.

. So it is-called as “‘non-reactive abscess™

Treatment

. Multiple incisions over abscess for drainage

. Chemotherapy.
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g. gur

Valvular dysfunction
. |
High venous pressure
]
| | _
Leakage of fibrinogen Leukocyte microcirculation !
| |
Growth factor 'trapping’ : Release of toxic agents
L_ : ]
T
Trauma

[
ulceration

Normal Valvular
Blood flow Insufficiency

K9 Arterial (Ischaemic) ulcer - Followings are few examples of

arterial ulcers.

. Buerger’s disease - most common
® Raynaud’s disease - Vasospastic disorder, uncommon .
. Martorell’s ulcer (Hypersensitive ulcer) - Rare

4) Neurogenic (Neuropathic / Trophic) ulcer
. Lepromatous and diabetic patient mostly affected.-

Paraplegia, tabes dorsalis, foot drop is also another cause.

134

5)  Tropical ulcer

. These ulcers occur in the legs and feet of the people in the
tropical countries. Infection by Vincent’s organism (Bacteroids’
fusiformis) in a small abrasion may cause such ulcer. These ulcers
usually associated with mal-nutrition, anaemia, avitaminosis and
rheumatoid arthritis. .

6) Diabetic foot

Uncontrolled diabetes Amwﬁa.ﬂm_%ooammvr Diabetic neuropathy
and diabetic atherosclerosis collaboratively develop diabetic foot and

~ulcers.

7 Blood Dyscrasic
Sickle cell anaemia, thalassemia luekaemia etc. can produce

recurrent ulceration.

B)  Specific ulcer

The ulcer produced due to specific type of organism e.g.
tubercular ulcer, syphilitic ulcers, actinomycotic ulcer etc.

C) Malignant ulcer
There are squamous cell carcinoma, basal cell carcinoma and

malignant carcinoma.
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Examination of the ulcer

AR

w =
CT\V.WHR h.w\\kN\\\\r

Pink zone
Blue zone
White zone

Various parts of an ulcer

Stage of extension (Spreading ulcer)

The edge is inflamed, oedematous and looking angry.
Stage of transition :._mm_”:m ulcer)

Edge will be bluish due to granulation tissue covered with thin
epithelium.
Stage of repair

-Edge is whitish due to fibrosis.

Specific appearance of edges
i) Sloping edge - In all healing ulcers like traumatic venous ulcer.
ii) Punched out edge - Seen in gummatous ulcers as well as trophic
. 1lcers, chronic non-healing ulcer also.
. ...Q:SBEO:m ulcers, having punched out edge due to endarteritis
++ obliterans caused by syphilitic organism.
ili)  Undermined edge - Specifically o.:_% in tuberculous ulcer. This
is due to more destruction of subcutaneous tissue than skin.

The edge is classically thin and bluish.
138
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8. 0T

iv)  Raised edge (Beaded edge) - It is commonly seen in rodent ulcer
or basal cell carcinoma.
V) Everted edge (Rolled out) - Diagnostic of squamous cell
carcinoma.
Sloping Punched out
(Healing ulcer) (Syphilis)
Undermined Raised edge / Beaded
(Tuberculosis) (Basal cell carcinoma)
Everted (Squamous cell carcinoma)
B)  Palpation
i) Edge - Indurated edge is very characteristic of squamous cell
carcinoma.
Tendemess of the edge is characteristic of infected ulcer and
arterial ulcers.
2)  Base-Itis the area on which ulcer rests. It can only be visualized

by lifting the ulcer. The base can be tendons, muscles or bone

depending upon the site of the ulcer.
13¢
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Small size ulcers healed by itself.
Large size ulcers - skin grafting required.
C) Treatment .of chronic ulcer
This type of ulcers not responds to oos<o:ao\=m_ methods of
treatment.
Specialized modes of treatment are as follows
o Infrared radiation, U.V. rays decrease size of ulcer.
. Amnion helps in epithelialization.

. Chorion helps in granulation tissue.

Differences between arterial and venous ulcers

8. au7

Differentiating | Arterial ulcer Venous ulcer
points
1 | Location Tips of toes Medial or lateral

side of the leg

2 | Pain Very painful Absent
3 { Number & Many and irregular | Single and oval
shape
4 |Depth Deep penetrating | Superficial, not
| deep fascia also penetrating deep fascia
5 | Nature of Weak pulsation | Normal peripheral pulse
vessels No evidence of evidence of varicosity
varicosity
6 jPigmentation- | Not a feature Usually present

142

Wound Healing

General principles of management of wound.

) Monitoring constitutional signs e.g. temper- ture; pulse etc.

o Systemic antibiotics aomosa_sm upon the :contamination of
‘wound. C

. Inj. T.T. 0.5 ml x .M. for prophylaxis against tetanus.

o Treatment of wound in the form of cleaning dressing or suturing.
Healing of the wound

A) Imu__sm by primary intention
Ooo:nm ina o_om: incised, wound mco: as a surgical incision
Erm:w in 9@3 is os_w a voﬁo::m_ space cmﬁiomz the edges.

It produces clean, neat and thin scar.

B)  Healing by secondary. _:ansaou
Occurring in a infected, pus-discharging-wound.
It produces ugly, fibrosed scar. _

Om:.%oao:a of wound healing-.

A)  Epithelialization
Epithelialization occurs mainly from the edges of the wound
by a process of cell migration and multiplication.
This is B..m.m:_% brought by marginal basal cells.
Thus normally within 48 hrs. entire wound is re epithelized
When there is skin loss, skin appendages also helps in
epithelization and slowly the surface gets keratinized.
B) = Wound contraction.

It starts after 4 days and is usually noBEoﬁoa 5_55 14 days. It

is brought about by specialized fibroblasts esp. myofibroblasts.
. 143
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Sinus .
is a blind tract leading from the surface down up to the

A sinus
n the tissues, which is connected to

tissues. There may be a o,mi.Q. i
the surface through a sinus.

Most of times it is lined by granulation tissue, which may be

nvwrn:Nna.
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Fistula

A fistula is a communicating track between two epithelial
surfaces, commonly between a hollow viscus and the skin (i.e. external
fistula) or between two hollow viscera (i.e. Internal fistula)

Sinus Fistula
Blind track showing Connecting track between
hairs and debris. two epithelial surfaces

Causes of persistence of sinus
1) Presence of foreign body or necrotic tissue e.g. suture material

in depth.
2) Absence of rest to the concerned organ.
3)  Nondepending drainage or inadequate drainage of an abscess.
4) Specific chronic infection e.g. tuberculosis.
5)  When sinus track becomes epithelized.

6) Presence of malignant disease.

Causes of persistence of fistula

1) Obstruction of the lumen of the viscus or tube distal to the
fistula is often a main cause of persistent fistula.

2) Continuous irritant discharge such as urine, faeces, bile etc.
prevent its healing.
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Wound

Definition ~ Wound is discontinuity or break in the surface epithelium.
It is simple when pnly skin involved. It is complex when
- it involves underlying nerves, tendons and vessels.

Types
A) Closedwound - Contusion, Abrasion, Haematoma

B) Openwound - Incised, lacerated, penetrating, crushed.

A) Closed wounds

)] Contusion

Generally it is produced by minor soft tissue injury without
break in the skin or sometimes it can be major due to run over by a
vehicle. Due to collection of blood underneath of skin production of

discoloration takes place.

ii) - Abrasion

In this types of wound, epidermis is removed away exposing
an:dm.m. It is painful because of exposed dermal nerve endings.
Thorough wound cleaning with antibiotic coverage is necessary.
158
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) Haematoma

After injury if there is collection of blood known as
Haematoma’ Sometimes it occurs spontaneously as in patients who
have bleeding tendencies such as ‘Haemophilia”. Depending upon
the site, it can be subcutaneous, intramuscular or even subperiosteal.
Small haematomas get absorbed usually if, it is not infected. But in
case of large, it is good practice to remove it surgically.

B) Open wounds

i) Incised wound

When injury caused by sharp objects like knife, blade etc. it is
known as incised wound. As it is produced by sharp object wound is
clean, less contaminated with sharp amenomnnm edges. Primary

suturing is ideal, giving clean and neat scar.

i) Lacerated wound

When wound is produced by blunt objects like fall on stoae,
road traffic accidents etc. Usually, it involves only skin and
subcutaneous tissues. Due to blunt nature of trauma, there is jagged,
crushed or even necrosed tissue with or without any haematoma.
Primary closure of the wound after excision of devitalized tissue gives

better result.

iii)  Penetrating wound

Sharp, pointed and elongated object / instrument causing this
type of injury. As the characteristic of object usually the wound looks
small, oval shaped externally causing multiple visceral injury
internally. e.g. Stab injuries of abdomen, Gun shot injury etc. layerwise

exposure along with repair is recommended.
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. _;.agms

Sometimes in a trivial wound, which the patient cannot even
recall. After some months or years due to unknown changes,
bateria multiply and develops latent tetanus.

In .Q@<m_ovma countries as a complication of narcotic addiction
known as “urban tetanus”.

“Puerperal tetanus” resulting from unsterile manipulation of

instrumentation during abortion or labour.

Incubation period

This ranges from 3 to 21 days. But on an average it is 7 days.

This incubation period is important as it indicates the severity of the
disease. The larger is the incubation period milder is the attack. The
minimum incubation period worse is the prognosis.

Pathology

A)
B)

All pathology caused by the exotoxin.
There are two component of exotoxins produced by Cl. tetani
Tetanospasmin - It is neurotoxin and acts on motor end plates.

Tetanolysin - It is oxygen labile haemolytic toxin.

Various theories about entry of these toxins are as

1)

2)

3)

166

Entering the blood stream, explains earliest effects such as
trismus, difficulty in deglutition, rigidity of neck muscles etc.
are all well away from the wound.

Exotoxins bound to the motor nerve n.m&:mw and passing
retrograde along the respective axis cylinders reaches the spinal
cord and produces tetanus.

The toxin travels through the lymphatics along the nerve trunks
upto the CNS. _

4. gom

This endotoxin causes an imbalance between the acetylcholine
and cholinesterase levels at the peripheral end plates. It produces
sustained state of hypertonicity due to an excess of acetylcholine
at the motor end plates.

It causes an extreme hyperexcitability of the anterior horn motor

cells. N
Wound = infection by cl. tetani = Neurotoxin =

Inhibition of cholinesterase (i.e. excess of acetylcholine) at

neuromuscular junction = Muscle spasm i.e. hyper excitability.

Reflex muscle spasm.

Clinical features

A)

B)

O

1)
2)

3)

4)
5)

Stiffness of the muscles of mastication particularly the
masseters, producing the condition of ‘lock jaw’ (Trismus) is
the first difficulty noticed by the patient. The first reflex spasm
appears somewhat later. The interval between these two phases
is known as period of onset. This serves as a prognostic index.
If it is less than 48 hrs. death is very likely to occur. |
Constitutional symptoms like malaise, rise of temperature,
tachycardia etc. _ . .
Sustained hypertonicity of muscles.

Lock jaw — Muscles of mastication. .

‘Risus sardonicus’ or ‘Sardonic smile’ — It is a anxious facial
expression due to spasm of face and jaw.

Pain and rigidity in neck, back, abdominal muscles. The limbs
are relatively spared. _

Difficulty in swallowing - muscles of pharynx.

Reduction in breathing capacity — respiratory muscles.
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Y. qEE9

Treatment | .

A) Prophylactic Treatment — Tetanus prophylaxis has three
1) Care of the wound.

2) Antibiotics

. 3) Immunization -- active & passive.

components.

1)  Care of the wound — This is the most effective measure. All
foreign bodies dead tissues and blood clots are removed.
Primary closure is avoided. There can be no better method in
prophylaxis than not allowing tetanus bacilli to have a condition
favourable for growth. _

2) Antibiotics — Inj. Penicillin act as bacteriostatic for cl. Tetani
and prevents production of exotoxin, for persons hypersensitive
to penicillin, erythromycin and for wounds grossly infected,
broad spectrum antibiotics are advocated.

3) Immunization

Active immunization
The large population immunized against tetanus because this

is the only way to prevent disease. This is done either by formal

toxoid or alum precipitated toxoid (A.P.T.) Nowadays aluminium

.phosphate adsorbed tetanus toxoid is used.

Active immunization should be given to all children along with
toxoids of diphtheria and pertussis vaccine i.e. D.T.P. also known as
““Triple antigen” :

For active immunization above 6 yrs. of age 0.5 ml T.T is
injected intramuscularly. Same dose repeated after 4 to 6 weeks and
after 6 to 12 months. After this injection the series is considered
complete. Booster dose of same amount is injected every 4 yrs.
following the initial dose, non-immunized individual requires
approximately 30 days to acquire a safe antibody level.

170

4. FgEgoT

When non-immunised individuals having injury, above
mentioned full course should be followed.
When an immunised individual receives injury, only a booster

dose s administered.
i

Passive immunization
Temporary protection against tetanus can be achieved by an
injection of human tetanus hyperimmunoglobulin (TIG) or ATS.

A)  Human tetanus hyperimmunoglobulin

It is the best prophylactic to use. The dose for all ages is 250 -
500 IU. It doesn’t case serum reactions. It gives a longer passive
protection up to 30 days or more compared with 7-10 days for horse
ATS.

B)  Anti Tetanus Serum (ATS / EQUINE)

If human antitoxin is not available, equine antitoxin (anti-
tetanus serum or ATS) should be used. The standard dose is 1500 IU,
injected subcutaneously after sensitivity testing.

ATS gives passive protection for about 7-10 days. Being a
foreign protein, ATS is Bv::w excreted from the body and there may
be very little antibody at the end of 2 weeks. Because of this drawback,
ATS may not cover the tetanus incubation period in all cases.

Another disadvantages of horse anti ATS are as

1) It causes sensitivity reaction in many persons because it
containing foreign proteins. Local test for sensitivity is
unreliable as to general sensitivity.

2) It stimulates the formation of antibodies to it and hence a person
who has once received ATS tends.to rapidly eliminate
subsequent doses. So, the value of second and subsequent doses
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Treatment _
e Inj p 1 b. Erythromycin.
o B P m b s and flammatory drug
u
Complications
) hing o gre g .% deb d
* diabetic patients particularly in are x sub
e eg. Scrotum.
2)  Lympho edema may rarely occur d lymphatic ob
ed by fibrosis of the lymph d gland
fections. This is more likely 1 ues €.g 1
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Y. T _
3)  Lungs - It may be affected by aspiration of the funqus.

Treatment

As it is a gram-positiv
sensitive to penicillin, lincomycin, tetracycline.

Segieft @ STERTET qone At e quTeT # .. CE

=T guTTT &1&T0T Actinomycosis STTRIUTTIETOT ST, SCFATE
%%&%%ﬁ%ﬁ@%@ﬂm%ﬂ%mﬂﬂ

Bidid.

e organism, Actinomyces Israelli is

Dt

aTTe.

Definition
Gangrene means macrosco

with putrefaction superadded by saprophytic putrefyi
o death of a group of cells including the bone

pic death of tissue (i.e. necrosis)
ng bacteria. The

term necrosis applies t

also.
Siough — Piece of necrotic soft tissue.
‘ -
Separated from living tissue or an ulceration.
Sequestrum  — Piece of necrotic bone.
Pus — Liquefied product of inflammation. composed of

albuminous substance, leucocytes generally

yellowish in colour.

182

Y, |gIET

Causes of Gangrene

)] Secondary to

A)  Arterial obstruction

. Atherosclerosis  (senile gangrene)

° Embolism (embolic gangrene)

B)  Vasospastic conditions

o Raynaud’s disease

C) Buerger’s disease (TAO — Thrombo >.=m5m Obliterans)

J Other conditions like cervical rib, ergot poisoning etc.

D) Diabetic gangrene in the elderly

E)  Syphilitic gangrene (due to endarteritis obliterans)

F)  Venous obstruction — Deep vein thrombosis.

G) Nerve diseases — Syringomyelia, tabes dorsalis, peripheral
neuritis, hemiplegia, leprosy etc.

II)  Traumatic

A) Direct — when there is direct injury to the main artery.

1) murwm_mom_ — crushing injuries of tissues, pressure

sores, bedsores

2) Thermochemical — a) Heat — Bums and scalds.
b) Cold — Frostbite
c) Chemicals — Acids and alkalies.

d) Irradiation
e) Electricity
B)  Indirect — when crushing of the tissue or fractured bone fragment

presses main artery of the limb. The gangrene occurs at some
distance from the site of arterial injury eg. Gangrene of the foot due

to injury of the popliteal artery.
183
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Y, Helaor

3)  Indirect surgery to effect vasodilatation (Sympathectomy)

4)  Direct arterial surgery. 5) Minor adjunctive surgery.

6)  Care of the ischemic parts 7) Amputations

wumnmmn gangrenes
.om,u gangrene
Definition
| It is a highly fatal spreading infection caused by clostridial
organism, which result in myonecrosis.
Another names for Gas gangrene
1D Clostridial myositis

2) Clostridial Myonecrosis

-3) Infective gangrene of the muscle.

Aetiology

. The disease is mostly caused by clostridium perfringens (i.e.
n_. welchii) Gram +ve Anaerobic.

. Anbother organism in the clostridial family also tends to produce

Gas gangrene these are as

. Clostridium septicum.

Py Clostridium oedematiens

o Clostridium histolyticum
Source of infection

° Manured soil or cultivated soil

o Normal intestinal flora.

186
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Pathogenesis

Injury Road Traffic
Accident (RTA)
(Soil, dust, excreta,
foreign body)

Spreading anaerobic cellulitis (Low oxygen tension)
_ . _

Breakdown of Umem.m to
muscle collagen blood vessels
Loose contractability
{ |
Ischemia (Dull red) Myonecrosis
. Necrosis (Green)
Gangrene (Black colored)
_| Multiplication of organisms I_
: |
I | 1
Extensive Gangrene of the ~ Production of ga$
oedema limb muscle with by the bacteria
spreading infection . e.g.
H2S, ammonia €f¢.
1
. .. Clinically preserice
movno_»onﬁu of crepitus
Multiple organ failure
(M,.O.F)
|
Death

Gas gangrene develops in the wound where there is 'leb{y
contamination with soil along with extensive laceratioh ‘B
devitalized muscle mass. This situation commonly presented in'R ..
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The compensatory mechanisms, which occur after hypovolaemia includes

)
2)
3)
4)
5)
6)

7

Adrenergic discharge

Hyperventilation

Release of vasoactive hormones

Collapse (fall down)

Resorption of fluid from the interstitial tissue.

Resorption of fluid from the intracellular to the extracellular
space.

Renal conservation of body water and electrolytes.

Clinical features

The clinical features of hypovolaemic shock depend on the

degree of loss of volume and duration of shock.

1)

1)

2)

3)
4)
2)

)]

2)
194

1) Mild shock 2) Moderate shock 3) Severe shock

Mild shock

Loss of less than 20 % of blood volume

Feet become pale and cool due to adrenergic constriction of
blood vessels in the skin.
(mio.wmsm in the forehead, hand and feet due to adrenergic
discharge.

Urinary output, pulse rate and blood pressure remains normal.

Patient feels thirsty and cold.

Moderate shock
Loss of 20 % to 40 % of blood volume.

Oliguria due to uaaoboamwo discharge along the effects of

circulating aldosteron and vasopressin

Pulse increased but less than 100/min.

£, . AR

L))

1)
2)
3)
4)

Severe shock

Loss of more than 40 % of blood volume.
Pallor (skin of the extremities become pale)
Low 555 output i.e. Oliguria

Rapid pulse - more than 100 / min.

Low blood pressure

Clinical monitoring

1)
3)
5)

Once shock is diagnosed, following monitoring is omm,msam_. .
2) Respiration
4) CVP — Central venous pressure

Blood pressure
Urine output
ECG

Swan - Ganz Catheter

It is used to monitor CVP which provides 3 types of information.

1)  Flow in cardiovascular system.

2)  Sampling of blood from the vEB.o,:E.v. artery to give accurate
measurement of blood gases in mixed venous blood.

3)  Filing pressure (preload) of both right and left sides of heart
can be measured. _

Treatment

1)  Resuscitation

2)  Immediate control of bleeding in case of haemorrhage.

3)  Extracellular fluid replacement — The solution can be Ringer

lactate or Ringer acetate. Normal saline with 1 or 2 ampoules
of sodium bicarbonate to compensate acidosis. Near about 3
liters of fluid given over 45 minutes. Blood transfusion if not
available then substitute like plasma and dextran (i.e. plasma

expanders) should be used. . 195
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‘1)  Early warm shock

£, wafeara

Treatment

. Elevation of the legs.

. Administration of . V. fluids.
e  Use of vasoconstrictor drugs - eg. Dopamine.
V) Septic shock

For sepsis most frequent causative organisms are gram-positive
and gram-negative bacteria though any agent capable of producing

-infection including viruses. Parasites and fungus may cause septic

shock. The majority of cases of septic shock are now caused by gram-

negative bacteria.

Clinical features
Initially development of chills with elevated temperature above

100° F
2) Late cold shock

1) Early warm shock

There is cutaneous vasodilatation. The skin remains pink and
well perfused. The pulse rate becomes high and systemic arterial

pressure low.

2) Late cold shock

There is increased vascular permeability due to liberation of
toxic products into the circulation.

E«vo<o_mﬁ.im along with right side of heart filling defect (low
preload) decrease the flow of Eooa.. into pulmonary vesseles so left
side of the heart filling decreases so is the cardiac output ultimately.

There is existence of septic focus.

198
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Treatment

e  Treatment of infection by early surgical debridement or
drainage. Use of appropriate antibiotics.

. Treat the shock, which includes fluid replacement.

Steroid administration along with use of vasoactive drugs.

VI) Miscellaneous type

It includes unclassified type of shock
e.g. anaphylactic shock, insulin shock etc.

Anaphylactic shock is oo..sBon_w seen after administration of
penicillin, serum products, dextrose and some anaesthetica drug etc.
Such type of shock is said to be due to increased release of Histamine
and Slow Release Substance (SRS) of anaphylaxis by combination
of antigen with IgE on the mast cells and basophils. ,

Due to release of Histamine and SRS there is development of
bronchospasm, laryngeal oedema and respiratory distress with

massive vasodilatation leads to hypovolaemia.
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Burns

A burn is a wound in which there is oomw:_ma<o necrosis of

tissue.

Types of burns

1)  Ordinary burns — usually caused by dry heat with fire, hot metal
etc. .

2)  Scalds — caused by moist heat e.g. hot steam or liquid.

3)  Electric Burn — caused by high voltage electric current.
The peculiarity of electric burn is that it causes minimal skin
destruction. The involving skin has two points, one is entry
point at which current get contact to the body. The second is
exist point at which the patient is grounded. The magnitude of
tissue injury is &qomzw related to the amount of electric current
and inversely to the resistance of the tissue. The muscle, nerve
and blood offers least resistance to the electric current having
maximum amount of tissue destruction. ‘Port-wine’ coloured
urine is usually following major electrical injury, because of
release of haemochromogens into blood after destruction of
muscle mass.

4)  Chemical burns — is caused by strong acid or base which comes
in contact with skin or other tissue.
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The severity of damage is directly related to
. Concentration of chemical agent.
. Amount of agent.
o Duration of contact

5) Radiation burn — caused by x-ray or radium. This is in fact a
type of inflammation of skin, which can be regarded as burn.
This only occurs when the tissue has been irradiated beyond

its tolerance limit.
Two types of radiodermatitis usually seen

A) Acute radiodermatitis

It presents the usual changes of acute inflammation with
erythema, varying degrees of oedema and exfoilation, Usually
develops on 5th day. .
B) Chronic radiodermatitis

Occurs when small doses of irradiation are given for long time
or if acute radiodermatitis has occurred a few years ago, which may

leave chronic radiodermatitis as legacy. The skin shows irregular
pigmentation in certain areas, telangieoctasis etc.

It is liable to grow into cancers.
5) Cold burns —~ caused by exposure to cold including
a) freezing injuries (frost bite) or  b) non freezing injuries.
a) Frost bite

It is actual freezing of tissues with formation of ice crystals.
Mostly skin and subcutaneous tissue of hand, feet are affected.

Clinical features of frostbite are described by various degrees.

. I*' degree — Frostbite is hyperaemia and oedema of skin without

necrosis.
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Ist grade

There is only hyperaemia, with slight oedema of skin. There is
onlymicroscopic destruction of superficial layers of epidermis.
Clinically it have little importance because destructed layer f
epidermis soon replaced from the basal layers.

There is no scarring and need not to give intravenous fluid. No

requirement to measure extent of burn.

lnd grade
There is burn of entire thickness of epidermis formation of

blebs or vesicles between the separating epidermis and dermis,
vesicles are the diagnostic of IInd grade burn.

In mild cases of grade IInd there is presence of enough
epitheliiim in the hair fallicles and dermal glands, which further
‘providing new cells for resurfacing the burn area. But, in severe cases,
there is no enough epithelium so that resurfacing of the burned area

is not possible and skin grafting becomes necessary.

IlIrd grade
-There is complete destruction of the epidermis and dermis with

irreversible destruction of the dermal appendages. Skin grafting is

mandatory to cover and resurface raw area.

Rule of nine
This rule is only applicable to the adults. This rule does not

apply strictly to infants and children as the surface area of the head

and neck of childern is significantly large.

210

9. TETHOT

Back 18 %

9 %
18 % 7

1%

18 % 18 %

Anatomical area % age of body surface

Head face-neck - 9 %

Rt. Upper extremity - 9 %

Lt. Upper extremity - 9 %

Rt. Lower extremity - 18 %

Lt. Lower extremity - 18 %

Anterior trunk - 18 % 3
Posterior trunk - 18 %

External genitalia - 1 %

Total - 100 %

"3)  Vascular changes
a)  There is dilatation of small vessels due to direct injury to the
vessels wall and to local libration of histamine. This increases
blood flow to the injured part as seen in case of inflammation.
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e) Neurogenic
There may be some delirium, disorientation due to cerebral

ischemia and electrolyte imbalance.

Treatment
This conveniently described under three headings

. I — Treatment of shock.
. II — General treatment
o Il — Local treatment

D Treatment of shock

a)  Sedation — Burn is very painful condition moreover sedation
valuable in shock. As pain also acts as stimulator to
inflammation and also aggrevates shock. Sedation should be
given by intra venous route at an absolute minumum dose.

b)  Fluid Resuscitation — It should be started as soon as possible in
patient with 15% of burn or more of total body surface. Ringer
lactate and normal saline mostly recommended.

Parkland formula

Total fluid requirement

4% % of theburnx Wt.in Kg.= .
_ in next 24 Hrs.

Total amount of fluid in 24 Hrs. is arranged as follows
1 1/2 amount of calculated fluid is infused in first 8 hrs.
2)  Remaining 1/2 amount of calculated fluid in the next 16 hrs.

Blood transfusion is required when burns involve 20% of full
thickness or 40% of partial thickness of total body surface. Fluid
should be infused at the rate needed to achieve 75 ml to 100 ml urine

output per hour.
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¢)  Maintenance of airway — Patient with burns often exhibit sign
and symptoms of hypoxia, which may range from pronounce
tachypnoea to respiratory arrest and coma. Treatment includes
administration of 100% oxygen with ventilatory support.

I1)  General Treatment
This includes
a) Escharotomy and fasciotomy. b) Tetanus prophylaxis
d) Nutritional support
f) Treatment of G.I. complication.

¢) Antibiotics
e) Gastric decompression

a) Escharotomy and fasciotomy

Definition

The nonviable skin of the third degree / grade or whole thickness
burn injury known as Eschar.

Circumferential third degree burns of the extremities or thoracic
wall may form an unyielding crust, known as Eschar.

Restriction of chest wall motion to the point at which ventilato y
exchange is impaired is an indication of the need for chest wall

escharotomy.
Sometimes escharotomy may not result in improvement of

blood flow to the peripheral part. In these cases fasciotomy is required.

b) Tetanus prophylaxis

All burn injuries should be considered contaminated and tetanus
prophylaxis is obligatory.

Intramuscular adininistration of tetanus toxoid in the dose of
0.5 ml usually provides adequate prophylaxis in the patients who
already receive booster dose which in the Eooo&:m 10 years. In case

of absence of active immunisation in the past 10 years prior to bumn
215
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In case of third grade or full thickness burn there is development

of eschar. Usually, eschar remains tightly adherent to subcutancous
tissue and its removal may cause pain and haemorrhage. To prevent

these pain ahd haemorrhage, only loose eschares were removed.

Burn wound care classified as

1) Exposure (Open) method 2) Closed method

1) . Exposure method

' The burned area is left uncovered and the topical agent is applied
after every 12 Hrs. A crust forms on the surface of the wound to
protect the raw area. The crust separation depends upon the depth of
burn. This method is particularly suitable for burns of the head, face

and neck. 1% povidone iodine lotion is applied daily.

2) Closed method

The burned wound is covered by dressing in 3 layers. The inner
layer is nonadherent and antiseptic. It is usually oil based e.g. “Tulles™
or water based creams. Tulles usually contains topical
chemotherapeutic agent €.8. chlorhexidine, soframycine or
nitrofurazone. Such dressing material does not tend to adhere and
causes less pain at the time of dressing change.

Second layer is at ordinary sterile cotton gauze i.e. Gamgee

Third layer is of cotton bandage an elasto crep bandage also.

If the burn wound becomes very much infected, its treatment
depends on the extent and depth of the septic process. In these cases
often systemic antibiotic therapy is required depending on the culture
and sensitivity report. If, the infection is focal or even multifocal,
antibiotic solution can be infused amqooﬁ._« into the infected wound.
e.g. solution of carbenicillin is infused every 12 hrs, beneath the eschar
using No. 20 spinal needle. If local infection spreads deep into the
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subcutaneous tissue, excision of the infected wound i.e. debridegement

is adviced. .

c) Skin grafting — After healthy granulation to avoid post - burn
contracture skin grafting is to be done.

d) Physical therapy and rehabilitation should be started
immediately after hospital administration to prevent formation
of contracture and deformities. Upper extremity are more
susceptible to contracture than lower extremity.

Complications of thermal burn

1) Curling ulcer

Stress ulceration of the stomach and duodenum, which is known
as “Curling’s ulcer” in major burns. Those patients having more than
40% of burn tends to develop superficial mucosal disease within 72
Hrs. of injury. This mucosal disease heals in B&omc\ of patient (80%
within 1 week only in 20% of patients the disease may progress to
from gastric and duodenal ulcers.

Curling’s ulcers were often multiple and are found
simultaneously in the stomach and duodenum. Until burm wound is
healed, 30 ml. antacid e.g. cimetidine is administered each hour
through nasogastric tube to maintain the gastric pH above 5.

Early enteral feeding may be as effective as antacid like proton
pump inhibitors e.g. pantaprazole, rabeprazole etc.

In very rare cases emergency operative intervention is necessary
for severe haemorrage or perforation of Curling’s ulcer.
2)  Acute pancreatitis

This occurs in patients with extensive burns with an incidence
up to 30%.
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2)  Chronic Haemorrhage

These bleedings are small in quantity and continue for quite
long time till effective treatment is performed.

Eg. Hemorrhoids, fissure in ano, carcinoma of caecum and peptic
ulcer etc. In this type of haemorrhage there is not any depletion

of blood volume.

._._.mug..m:.n of haemorrhage
It consists of two parts.
A) To stop blood loss immediately

B) To restore blood volume by 1) Blood transfusion.
_ ID) Intra venous fluid infusion.

A) Blood loss is stopped by three methods as —

. 1) Rest — Absolute rest is vital so far as the treatment of

haemorrhage is concerned. Restlessness causes more blood loss.
Some sedatives and analgesics may be prescribed to provide

rest to the patient.

2) Pressure and packing from outside — This is mainly a first aid
treatment. Sterile pieces of gauze and bandage may be used as
pressure bandage to reduce bleeding from external wound.
Use of tourniquet to stop haemorrhage has been obsolute. This

in fact cannot stop arterial bleeding.

3) By operative method — During ovoammos..:_o haemorrhage is
usually stopped by artery forceps and clips applied to bleeding

vessels.
Now bleeding vessel is either ligated with catgut or silk
according to size of the vessels. Smaller vessels can be coagulated

with diathermy..
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In case of big artery or vein transfixation suture may be used
with silk. In case of oozing from bone, bone wa>: may be used.

Mechanism of Haemost: isis

Definition

Haemostasis means stoppage of blood loss from wound etc. It
is a normal physiological mechanisms carried by various modes are
as follows A)  Vascular spasm

B) Platelet plug formation

C) Blood clot formation i.e. coagulation.

A) © Vascular spasm

The first step is carried out by contraction of vessels due to
local release of vasospastic humoral agents known as ‘“Thromboxane”.
This agent is a powerful constrictor of smooth muscle and promotes
wmmaomm,aos of platelets. This mechanism leads to sealing off bleeding
vessel. This thromboxane is a product of prostaglandin, which is
liberated by traumatized endothelium of ‘vessels and platelets etc.
This means-that a mrwe_w cut blood vessel usually bleeds much more
than does a vessel ruptured by crushing.

B) Platelet plug formation

Platelets are one of the most essential component of
haemostasis. ¢§o:.c_om&=m occurs platelet immediately change their
characteristic. They begin to swell with forming numerous irradiating
pseudopods from their surfaces.

A contractile protein in platelet known as “thrombosthenin”
allows platelet plug to contract, thus reinforced the contraction of the

vessels.
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IX. Clinical feature are milder than hemophilia A and are almost
same as that.
Treatment

Transfusion, of fresh frozen plasma. There is no definite
substitute of factor IX and hence treatinent is less effective.

Cryoprecipitate can also be used.

C) Von Willebrand’s disease
This is the 3" most common inherited disorder of coagulation.
Clinical manifestations vary in severity.

In this condition these are low plasma levels of factor VIII
complement and factor VIII related antigen. There is also some platelet

abnormality.
Treatment

Periodic infusion of cryoprecipitate will increase the level of
factor VIII.

B) To restore blood volume by

-1) Blood Transfusion (Ith1GTs107()

G & STRI AT SOUATRRUIES a7 SRRt T a7 T
ST TS Ui hetel 3R,

gea BRI gof shntg urd |

AT EXed wh St gh feafa . g9, 2%/%%

SRRTET TR 4INe YT, Thd 31 fehal Thiosd IRIRT TRUT Shet
ST, TS, TITYAeh IXhTHT T&TT eheTa] ShILUT aTeded: Txh 89 SHa- aTe.

et aofrefy Tra=t SraunsT SefT smyfter JueRiEed wEN (Blood)

SIRST YaTeT JHIOY AT,
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Definition of blood

The cell containing fluid that circulates through the heart,
arteries, veins and capillaries carrying nourishment, electrolytes,
hormones, vitamines, antibodies, heat and oxygen to the tissue and
removes waste products of metabolism and carbondioxide.

91& WhTA) a0y
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SUGT AT AR,
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3)  Filtered blood is sometimes used by filtering blood through a
BoBcB:o with 40 um pore to filter off platelet aggregates and
leucocytes in stored blood.

4)  Autotransfusion is an old method of restoring the patients Eooa
volume by transfusing his or her own blood who is excessively
losing blood by injury such as ruptured spieen or liver or in
ectopic mm\mS:o: The blood is collected from peritoneal cavity
put into a sterile container. This blood is now filtrated through
a few layer of sterile gauge into a container which already
contained anticoagulant CPD solution. This blood is now
immediately transfused into the patient. This method is
particularly used when stored blood is not available.

5)  Exchange or replacement transfusion is indicated in newborn
infants suffering from erythroblastosis foetalis.

Packed red cells
This is specially transfused to patient having chronic anaemia,
in elderly individuals, cardiac failure status.

Amount of blood transfusion

Approximately 70 % of the amount of blood loss should be
H@Emooa by transfusion of blood. 500 ml of CPD stored blood will
generally raise the haemoglobine by 10 %.

Blood group

The red cell contains agglutinogens named A and B and the
serum contains agglutinins named anti A and anti B.

According to presence and absence of two agglutinogens A &
B there are four blood groups.
1) - GroupA - isone whose red cells contains A agglutinogen

and serum contains anti B agglutinin.
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2) GroupB - isone whose red cell contains B wmm_czzomg
_ and serum contains anti A agglutinin
3) Group AB - is one whose red cell contains both A & B’
agglutinogens and serum contains neither Anti
A nor Anti B agglutinin. |
4) Group O - is one whose red cell contains neither A nor B
agglutinogen Serum contains both Anti A and
Anti B agglutinins.
The person with group AB can receive blood from any group
(universal recipient). The person with group O blood can give blood
to anybody as it has got no agglutinogen in red cells (Universal donor)

Rh (Rhesus) factor

This is an antigen found in the red cells. Human being can be
divided into Rh-positive and ?-:nmﬁ?o group wooo&:.m_w weather
red cells contain Rh factor or not.

Approximately 85% population are Rh positive and 15% are
Rh negative,
Incompatibility

If, incompatibile biood has been transfused, agglutination
occurs then haemolysis of transfused RBC occur. If hemolysis is
severe it may cause acute renal tubular necrosis, renal failure and
death of the individuals.
Advantages of Blood Transfusion
1) It is the most physiological way to replace blood loss.

2)  As blood entirely remains intravascularly, it is the best agent
to correct hypotension secondary to blood loss.

3) B.T. has added to ensure adequate tissue oxygen delivery.

4) Replacement of clotting factors e.g. platelets
247
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A) Plasma and its derivatives

B) Synthetically prepared various solution

A)  Plasma and its derivatives.

o Plasma (fresh frozen plasma) e Platelet rich plasma

e E@l:.omo: e Albumin

. Cryoprecipitate — It is rich source of factor VIII

B) Synthetically prepared various solution

1) . Dextran - It is of two types

a) Low molecular wt. dextran  b) High molecular wt. Dextran
2)  Gelatin

3)  Hydroxyethyl starch (HES)

4) Fluorocarbons.

1) sIggacTenfagRravi (Intravenous fluid infusion)

Basic Principles of fluid therapy
As a principle, oral (external) route is always preferred over
L.V. (parental) route. But I.V. fluid therapy has great importance in

various clinical situations.

>m<~=9mm
.C It is a accurate, controlled and predictable way of fluid

administration.
2)  Immediate response due to direct infusion into the intravascular
compartment.

3) wnoivﬂ correction of electrolyte disturbance.

Indications .
Fluid therapy is widely used for
250 .
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a)  Restoration of fluids .

b)  Correction of electrolyte imbalance

c¢) Sometimes as a drug carrier e.g. Uovﬁ::,.o, pitocine etc.
d) As anutrition e.g. In post-operative patients especially.

e) As a therapeutic e.g. In case of small renal calculi and some
poisons along with diuretics. _

) Moderate*to severe dehydration and shock, where urgent and
rapid fluid replacement is needed.

Disadvantage

1) It is more expensive and needs strict aseptic precautions.

2) It is possible only in hospitalized patient under skilled
supervision.

3)  Improper selection of fluid can lead to serious problem e.g.
Evﬁoﬂozmmoz due to diarrhoea if managed by I.V. DNS, there is
possibility of hyperglycemia induced osmotic diuresis and
aggravation of hypotension.

4)  Improper volume and rate of infusion of fluid can be life
threatening e.g. fluid intoxication in C.C.F. patients.

5)  Improper technique of administration can lead to complications.
Contraindications
1) L.V fluid should be avoided if patient is able to take oral fluid.

2)  Preferableto avoid I.V. fluid in patient suffering from congestive
cardiac failure or volume overload.

Complications
1) Local - Hematoma, infiltration and infusion phlebitis

2) Systemic - Rigors, Air-embolism and septicacmia.
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Used to provide major extracellular electrolytes.

Chiefly distributed extracellularly so, important in Hypotension
management.
3) Dextrose saline (DNS) — This is isotonic solution having a
combination of 5% dextrose and 0.9% NaCl. There is another
solution 5% dextrose in normal saline, which is hypertonic.

DNS is useful to supply major extracellular electrolytes and
energy along with fluid to correct dehydration.

It corrects salt depletion and hypovolemia with supply of energy.
4) Ringer’s lactaie solution — This solution contains sodium,

potassium and chloride in almost equal concentrations as they

are in the plasma (Na* 130, K* 4 and C1- 110 mmo! / 1 litre)

It is most commonly used as the starting fluid for hypovolemic
shock, till blood is available for transfusion. Because of high sodium
concentration (130 mg/L) RL solution rapidly expands intravascular
volume so effective in treatment of sever hypovolemia.

The small amount of lactate (28 mmol/lit) is converted into
bicarbonate by liver immediately and this combats the metabolic
acidosis of tissue anoxia. Direct infusion of sodium bicarbonate would
make the solution unstable. Ringer’s acetate solution serves the same
purpose as the lactate solution. R.L. is the most physiological fluid
so, even larger amount can be infused without risk of electrolyte
imbalance. :

5) Darrow’s solution — This solution is specifically used to combat
hypokalemia as it contains as much as 6 m Eq. of K* per litre.

It is safe to administer this solution than adding potassium

chloride ampoules to other solutions, in the matter of preventing

hyperkaliemia. However, the rate of administration should be

slow and it should not be used in presence of alkalosis.
254
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6) lIsolyte - P - It contains Glucose, sodium lactate; KCI, MgCl
etc. It provides electrolytes, maintains Ph, calories and replaces
water deficit requirement of children.

B)  Colloid solution / Plasma substitute / Plasma expanders
In contrast to crystalloid solutions, which being rapidly excreted

by the kidneys cannot maintain the blood volume for sufficiently larger
period. But colloidal solution maintains the lost blood volume for a
considerable period because they are excreted slowly. The bigger the
molecule the slower is the rate of excretion. As they are used to restore
the plasma volume. These solutions are also called plasma substitute
or plasma volume expanders. Plasma itself available as fresh frozen
plasma (FEP.) is not preferred because of the risk of transmitting
diseases and because its type specificity (grouping and matching)

Plasma Expanders are

1)  Human albumin (4.5%)

Albumin is a physiological plasma protein. Chief function of
albumin is to maintain oncotic pressure, prepared from FFP. Tliis is
safe in respect of transmission of diseases and does not require
matching. One to two litres may be administered. This is especially
indicated in case of bums where plasma depletion is major.

Albumin is preferred in patients with hypoproteinemia alorng
with anasarca Am.o:oS:mna swelling) and oliguria, where intention of
albumin is shifting fluid from the interstitial space to the vascular
space.

Adverse reaction
Nausea, vomiting, fever and even anaphylactic shock.
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Postoperative (post-traumatic) malnutrition

In most of cases, it is of a transient nature consequent upon &
short period of starvation and the stress reaction to trauma. Recovery

from any nitrogen deficit due to protein catabolism will follow on
return to normal feeding. Any delay in return to a normal diet e.g.
due to paralytic ileus from peritonitis means severe malnourishment

is likely to occur.

Typical daily postoperative nitrogen loss

Name of operative Nitrogen loss Muscle foss
1 Herniotomy 3 80
2 >vvg&ooo83w 6 200
3 Cholecystectomy 12 320
4 Fractured femur 15 . 400
5 | Peritonitis 18 570
6 Sepsis 23 730
7 Oesophagectomy | 90 2500

There is an increased oxygen and calorie consumption leads to

negative nitrogen balance. As increase in metabolic rate and protein
catabolism of more than 25 per cent is regarded as a hypercatabolic

state.

Epidural anesthesia inhibits the normal postoperative increased

@585@. of certisol and adrenaline. So may reduce the negative

nitrogen balance.

Management

i)

258

Nitrogen balance may be improved by enteral or parenteral

feeding.

. [T 3N WhHEAR,

i)

iii)

Most of times to fulfill calorie requirement 1.V. Dextrose is

used. In case of debilitated patients L.V. Amino acids may be

the choice.
To fulfill electrolyte imbalance and post-spinal hypotension.
I.V. ringer lactate and LV. Isotonic saline (i.e. N.S.) is to be

administered.

The effects of malnutrition

iv)

Poor wound healing e.g. wound dehiscence.
Delayed callus formation in fractured case.
Coagulation disorders.

Impaired metabolism of drugs by the liver.

Increased susceptibility to infection
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All artery moa.ow..m have 3 ratchets on the handlecs

Ist ratchet - for tissue catch.

IInd ratchet for tissue clamp.
Hird ratchet - for tissue crush.
It has two types - e Straight Artery forceps.

e Curved Artery forceps.

Uses

1)  To catch the bleeding vessels.

2)  For crushing the base of appendix.

3) To hold the ends of sutures in different circumstances.
4) It may be used as dressing forceps.

5) It may be used to clamp a catheter.

mv To hold the cut edges of the peritoneum and mno:wcn.ommm.

3) Mosquito forceps
This is a small variant of artery forceps, which has got narrow

and pointed blades.

Uses
1) During appendicectomy, to ligate the appendicular artery by
perforating the mesoappendix.

2)  To catch bleeding vessels of scalp.
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4)  Lane’s Tissue forceps

This forceps are mainly used to hold the tissues during
dissection without injuring them. All the tissue forceps have got
ratchet on the handles and teeth at their tips. The peculiarity of this
tissue forceps is that its blades are fenestrated and curved so as to

hold a bulk of tissue within it.

5)  Alli’s Tissue forceps
This is a widely used instrument among all of the tissue forceps.

Uses
] To hold the inner aspect of margins of skin to act as retractors.

. To hold the ends of incision to facilitate skin suturing.

6) Morrison’s Tissue forceps
The blades of this instrument are more curved and posses more
number of teeth at their tips.

Use - To hol

<D

7)  Babcock’s Tissue forceps .
The blades of instrument are fenestrated, curved and there is
no teeth at the tips of the blades instead there are transverse serrations.

Uses
1)  To holding intestine be small or large, tubular structures. eg.
Fallopian tubes.

2)  During appendectomy to grasp the caecum.
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12) Pile clamp

This instrument is not used now a day. It resembles sinus forceps

to some extent but presence of rachet on the handle and longitudinal
serration on the inner aspect of the blades are two distinguishing
features to be remembered.

Use - To hold the base of the internal pile for insertion of

transfixation suture.

13) Suprapubic cystolithotomy forceps .

It has a spoon shaped blades with spikes on its inner surface to
give vnovoa.mav on the stone. One handle has a closed ring for the
thumb and the other one is ‘U’ shaped for the fingers. It has no
ratchet so as to prevent the stone from the being crushed.

Use - For removing bladder calculi, during suprapubic

cystolithotomy operation.

14) Cheatle’s Forceps

It is a large and heavy instrument with curved blades, which
are angled downwards. The blades have large serrations, which help
in getting a proper grip while holding the instruments. It has no ratchet
to the handles which are long with a complete ring on one side for

“the thumb and on the other end is U shaped for the other fingers.
318

90. I A

Use - To select and pick up sterilized articles so as to avoid them
from getting contaminated. This instrument is always kept
dipped in an antiseptic solution such as Dettol water or
Cidex.

All these 14 instruments are Swastik Yantra type of instruments.

15) Dissecting forceps without teeth

It is available in various sizes e.g. small, medium and large.
The plain forceps has transverse serrations on its tip. There are also
coarse transverse serrations in the middle on the outer surfaces of the
blades for better grip with the fingers.

Uses _

1)  For holding delicate structures like Eooa vessels, nerves,
intestine etc.

2)  The instrument is mainly used for fine dissection.

3)  Forceps may be used to hold bleeding vessels during electro-
cauterization.

16) Dissecting forceps with teeth
Tooth forceps has one, two or multiple teeth.

Uses

1) For :o_&.:m tough structures like skin, fascia, sheath,

aponeurosis, muscles tendons.
2) For holding the needle while suturing:
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22) Catheters

a) Foley’s Catheter

It is self retaining urethral catheter. One channel is for draining
urine while other one is for inflating the balloon which makes this
catheter self retaining. It is made up of latex with silicon coating

which is elastic, strong and has low toxicity.

Available in different size from 8 F to 26 F. Their balloon {
inflating capacity varies from 3 ml to 100 ml depending on the size
of the catheter. The balloon is situated 3 cm proximal to the tip. The

balloon should always be inflated with distilled water and not air or i

saline. As air will make the balloon float in the bladder thus preventing
proper emptying of the bladder and after 48 hours. Saline water may
preciyitate and obstruct the balloon channel. ‘

Channel for urine drainage

Channel for infiating baloon

Cut section
{Two way Foley's catheter)

Uses

catheter is to be kept for a long period.

2)  After operations on pelvic organs e.g. Hystcrectomy to prevent

post — operative retention of urine.
322

1)  To empty the bladder in acute or chronic retention, when ;

90. T=RA fAeh

3) Haemostasis after prostatectomy.
4) Irrigation of urinary bladder.
5)  To monitor urine output especially after major surgery and 5
case of burn, shock etc. :
b)  Malecot’s Catheter
It is-made up of India rubber which is red in colour. It has a
blunt end with a distal ring like expansion (flower) which makes it

self retaining. A special styiet is required to straighten out the flower
while introducing the catheter into the bladder. It is available in

different sizes.

Uses

1)  As per urethral catheter especially in females.
2) As condom catheter.

3) . Asa tube drain.

4)  As a suprapubic catheter.

5) As a gastrostomy tube.

6) As intercostal drainage tube.

<) Simple Rubber Catheter .
It is small catheter made of India rubber. It has a blunt tip with

side holes. .

Uses

1) For omE_oHoaNm:o: of bladder for diagnostic and therapeutic
purposes.

2)  To give nasal oxygen.

323



§Z¢

‘Qous[MIR[f AI9AIS U] (]

sasn

‘passed se$ jo junowre o) SunedIpuUl N0 FUIWOD UIAS 3G
ueo $9jqqnq sed ay) eyl 0s Jajem Iopun 1dod SI pus [eISIp oYL
"sojoy apis Yiim uado st dn sy,

"seyour g1 Jo yiSuo e yim
19qqQqnl eIpUJ JO 9pBRUI ST YoIym IS1aYIed 1s93Ie[ 2y} JO aUO SI J]

aqm sniej{ — saqni (£2Z

ury
_

s3ujuado jeujunIdigng wry

-ojeisoxd
P3IB[UD IO BIYJSIN 2INIOLIS JO SOSED Ul UONUSISI AJNOR 9AI[AI0], (11
“eIYI9IN 9Y) Ul UONONIISGO IULJIP SI IS} pue
eI1ylaIn oY1 y3nolyj ssed 03 pajIe] ARy SI9)9YIeD I9YI0 [[B USUYA\ (1
_ suopedIpuj

sanutw G J0J Surfioq Ag (11 Juiae[poine Ag (1

UORIEZIjIIDIS

‘K1oLIRA O[RWS) oy ut 3dooxa 939]0SqO MOU ST 11 ,womwuc?nmm_n

syt o1 anp owm Juof e oy uorysod ur dooy o3 3O (€

| ‘uoneILLII 9NsS) Wwnwixew sasne) (g
"‘Kinfur [eIyiain 1o

oZessed asiey Sunealod Jo 193uep e SI 219y pur JulZziewnel) 2I0JA a

Sl sa3ejueapesiqg

. 1 41
20nI0LAS 9y ssed ued i1 jeY) 08 ‘YInoy (g

‘papm3 9q ueod 11 Jey) os wnouLad e 119} A[iseq z
"posnal pue pazI119ls A[Ises aq ue) (1
sagejuenpy

‘pua dn 18 poaAIno a10wW pue 1BFUOT
K3211eA DIRISOLY ()
‘[oA9]
oures a3 Je pue £[101131s0doIajur PAIENIIS 9Ie S9KD ‘PIAIND SSI
Kydr1eA djeway (q
. *19)94)BD 3Y) JO 9pIS
I3)NO0 9ABOUOD UO UNLIA ST IDQUINN] “PUS ISY10 9 Je sSuruado [e1ore]
OM) pPUE pU? JUO 18 SZULl OM) pue Wil yiim padeys-f Apuan

Kyapien ajepy (e
SI1332y3ed djjjelawt Jo sadAj

1azayied) Jerdp (2]

“urelp aqn) B Sy (9

..bomuzm 901 10 198uy Suunp enbrumoy e sy (g

"2INIONYS Te[NGN) pue saniAed Surysnyy 104 Q
‘019

sn3eydosao 19ja1n I saImONKs Iengn) punole Suls B sy (g

iRl kdek= 0

k) kMak=b "0



90, TR fash

2)  Post operative tympanism

3) Incases of sigmoid volvulus for derota:*on and decompression.

24) Ryle’s Tube

It is flexible polythene transparent tube with external
circumference of 8 mm and length 90 cm. The tip is blunted and it
contains lead shots (metal beads) to provide weight to the tube. It is
radio opaque and can easily be visualized on x-ray. It has side holes.

There are four markings on the tube.

Mark | at 40 cm indicating that the tube has reached upto the

cardiac orifice of stomach.

It is marked by single transverse black mark.

at 50 cm from the tip and marked by two transverse black
marks. It indicates that the tube is in the body of the

Mark 11

stomach.
Mark 111

at 60 cm and marked by three transverse black marks. It
indicates that the tube is at the pylorus.

at 65 cm and marked by four transverse black marks. It
indicates that the tube has reached the duodenum.

Mark IV

Radio opaque line

-326
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Uses
A) Diagnostic - 1) For mmmﬂmn analysis.
2) In infants for doing contrast studies.
3) For gastric washing for cytology.
4) To collect duodenal contents.
B) Therapeutic- 1) As a drainage tube.
2) To give gastric lavage.
3) To decompress the stomach before and afte;
exploratory laprotomy.

4) To maintain nutrition of the patient especially
in unconcious patients. .

Catheters and tubes are tubular instrument so we can correlate
them with Nadiyantra.
25) Probe

It is simple malleable instrument whose one end is blunt olive
pointed and other end has an eye.

Uses

1)  To detect depth and direction of sinus or fistula.

2)  To detect the presence of foreign body inside the sinus e.g.
stones, bone chips

3) Itis 382% used to push it through fistula in ano up to inner
end of the track.

4)  Mostly used for Kharsutra ligation.
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3) In diagnosis of Ca Rectum, proctocolitis, rectal polyp,
haemorrhoides.

4) To find internal opening of fistula in ano.

Therapeutic

1)  During band ligation and sclerotherapy

2)  During punch biopsy and excision of small growths.
3) During cryosurgery on polyps and haemorrhoid.
Contraindication

1) Acute fissure in ano 2) Prolapsed thrombosed piles.

3) P-=rianal or Ischiorectal abscess.

This is same as Arsho Yantra and Bhagandar Yantra.

31) Surgical Blades
They are available in different shapes and sizes and they have
been numbered for identification.

No. 11 blade - It is also called Stab Knife. It is triangular which
makes a small opening first, which gradually
increases as the knife dips into the cavity.

330
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Uses

No. 11 - During incision and drainage of abscess.
No. 12 — Curved knife used during tonsillectomy.
No. 15 — Used for the finer dissection e.g. head, neck

surgery.
No. 10, 20 to 24 - Large blades used for cutting skin apd
subcutaneus tissue.

Classification no.vm:&:n on the

10 11 23

32) Scissors

1)  Size - Small, Bn&::.r large.
2) Shape ~— Straight, curved, right angled.
3) Tip .~ Blunt and pointed.

1) \ Steele’s scissor ]
It is curved with blunt tips and is available in various sizes.

Use - Itis :mn.n._ for blunt and sharp dissection and also for cutting
peritoneum, blood vessels etc. .
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36) Chisel

It is used to cut away bony tumours. The bone is cut in the

form of invoilucrum during the operation and sequestrectomy of the
bony tumours, cancellous exostoses are chiselled off with this

instrument.

37)

T.rere are three parts in this instrument.

i) Head ii) Shaft
m“ —— ]

Red Rubber Corrugated Drain (Sheet Drain)

i) Cutting edge

It is made up of red rubber, which is available in the form of

unsterile sheets from which the strips of required length and breadth
are cut. It is sterilized by autoclaving or formaline vapours.

>n<~:8.mmm

1)

i)

334

Drainage of the fluid occurs along the grooves of the drain, so
chances of blockage are less.

The drain is used only when there is chances of minimal amount
discharge.

90, JAMA fa<h

Disadvantages

i) Chances of sinus or pocket formatic 1 after removal of drain.

i)  Being a tough material, it is irritant ¢ 1n cause injury to viscera.-

iii) It might be sucked into the wound w 1en it is not fixed properly
to the surface.

Uses

i) Drainage of the peritoneal cavity especially in case of enteric

iii)

.vonmo_.mnos, perforated appendix, severe peritonitis.

Drainage of large abscess cavity e.g. after incision and drainage
of breast abscess
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9. HsIHIET (Anaesthesia)
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Anaesthesia

Definition

Reversible loss of consciousness is known as anaesthesia. I

this state reflexes are suppressed, analgesia, sedation and skeletal

muscle relaxation is obtained.

Anaesthesia is grouped in 2 types

Y,
2)

General anaesthesia.

© e

Regional anaesthesia — Subdivided into 4 types

A) Spinal anaesthesia

B) Epidural anaesthesia (Extradural anaesthesia)
C) Local anaesthesia

D) Intravenous Regional anaesthesia (IVRA)

Anaesthesia - General principles

Role of Anaesthetist

a)

342

Anaesthetists should examine each patient before operation.

During operative, anaesthetist should provide the general

h

anaesthetic triad of 1) unconsciousness, 2) pain relief and
3) muscular relaxation, ensuring maintenance of tissue
perfusion and oxygenation.

9. |19 (Anaesthesla)

b)  Monitoring of vital functiens, electrocardiography, blood
pressure and oxygen saturation is necessary.
c) Anaesthetist’s prime duty is patient’s safety and welfare. w:..H
also, optimize the operative conditions.
Modern anaesthetists were developing a more defined role as
‘Perioperative physician’.
Preparation for anaesthesia
1) Preoperative evaluation and management
Investigation of the patient before surgery should be spec: fic
according to the general history and clinical signs.
Routine a hematological and biochemical investigations.
Eg. 1) Hb%, B.T., C.T.,, TLC, DLC, BSL (R), ESR,
2) HIVI & II, HbsAg,
3 wﬁoﬂomr blood urea, urine-routine examination etc.

4) Electrocardiography and chest — radiography.

Cardiovascular disease

Uncontrolled hypertension and angina, arrhythmial cardiac
failure, Ischemic heart disease, Valvular disease should be cured or
controlled before anaesthesia and during operative either by drugs or

mechanically.

Respiratory &umuum

Respiratory infections and bronchial asthma should be treated
before anaesthesia. Measurement of O, saturation and blood gas
tension. Post-operative ventilatory support has to be given if needed.

Gastrointestinal disease

Aspiration of ggstric contents carries a high risk of acid

pneumonitis, and death. Bowel obstruction requires careful correction
343
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9. 912t (Anaesthesia)

9. AsmATeT (Anaesthesia)

Plane 3 - Itis asurgical plane in which skeletal muscles get relaxed.
Intubation can be performed and all operatives can be
performed. Pupils start dilating but reacting to light and
eccentric pupiis.

Plane 4 - Respiration becomes jerky, irregular and inadequate.

o., Diaphragm is in paralytic condition.

. Pupils not reacting to light.

. Development of Hypoxia and Hypotension.

In this condition anaesthesia should be lightened. Otherwise

respiration will cease leading to cardio-respiratory arrest.

Stage IV — Stage of impending overdose
Gradually leads to failure of respiration and failure to
circulation.
These stages and planes are described by Guedel for open Ether
Anaesthesia without any premedication.
For modern anaesthetic drug following stages were observed.
1)  Inadequate anaesthesia.
2)  Surgical anaesthesia — i) Light i1} Deep
3)  Deep anaesthesia.
Depth of anaesthesia judges mainly by respiration and eyes.
Premedications for anaesthesia
D To dry up secretions of respiratory and gastric tract glands
A)  Atropine
1 ampule = 0.6 mg.

Atropine dries up the secretions of the bronchial and salivary
glands due to its parasympatholytic action. It also increases the pulse

346

rate and sometimes prevents cardiac arthythmia mediated by vagal
nerves. It decreases secretions and motility of gut up to certain extent.

Dose : 0.01 mg/kg IM 45 min. before surgery given.

B)  Hyoscine (Scopolamine)
Dose is 1/150 gr. Similar type of drug as atropine. But, it is
cerebral depressant.

C) Glycopyrronium
Avoids vagal dysrhythmias like atropine. It is having less

antisecretory property compared to atropine.

II) To depress activity of central nervous system

This is gradually achieved by morphine or that group of drugs.

1) Morphine — % th gr. .M. depresses respiratory center and cough
centre. By depressing the higher centers of the brain there is
production of uncaring m:mz,_ao towards the approaching
operatives. Its main disadvantage is that it stimulates vomiting
centre and produces nausea and vomiting. |

2)  Pethidine — 75-100 mg .M. is used. Now a days it is replacing
morphine.

3)  Papaveretum — Omnopen in dose 1/3™ gu. is also preferred to
morphine as it gives rise to less post operative vomiting.

4)  Chlorpromazine, promezathine (Phenergan) etc.were popularly
used

5)  Anxiolytic/sedatives like diazepam 0.02 mg/kg IM/IV or
Midazolam 0.08 — 0.1 mg/kg are used.

6) >=:o~:o:o.m like Ranitidine, Metoclopramide or
Prochlorperazine should be given, as a prophylaxis for
vomitting and aspiration pneumonia.
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9. HstATer (Anaesthesia)

Disadvantages

Ether having a pungent wa: and disagreeable taste with highly
flammable property. Its vapour is irritant to respiratory tract. Induction
by ether is slow and unpleasant. Only ether cannot produce smooth
and untroubled anaesthesia. Along with ether cautery cannot be used.

5) Cyclopropane

Cyclopropane is non-irritant, highly explosive and expensive
gas. Used in closed circuit apparatus only. Powerful respiratory
depressant and may cause cardiac arrhythmias.

6) Chloroform
It is a classical, powerful, non-flammable agent not used due

to danger of primary cardiac failure.
B) Intravenous Anaesthetic Agent.

1) Thiopentone
This is an ultra short acting barbiturate used mainly for pleasant
induction of ariaesthesia and for short anaesthesia for minor surgeries.

Advantages
This drug is less unpleasant and non-irritant to lungs and non-
explosive. Muscular relaxation is rapidly achieved.

Disadvantages

Main disadvantage is respiratory depression, sometimes blood
pressure falls, post anaesthesia long recovery period with drowsiness,
laryngeal spasm. It is not excreted as it is by the body but destructed
by metabolic processes. Dose up to 50 mg. I.V. can be given. 2.5 %
solution for induction is. usually used. Maintenance of anaesthesia
with Nitrous oxide and oxygen (6:2 ratio) at a dose of 4-5 mg/kg 1. V.
dose. Action starts within 30 sec.
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92. YFFTY (Anaesthesia)

Uses
. Minor procedures, abscess drain, ksharsutra ligation by probing

etc.
° Removal of Lipoma, fibroadenoma,

. Potent Anticonvulsant.

. Narcoanalysis
2)  Ketamine (Ketamine Hydrochloride)

Intravenous dose

2 mg/kg body wt. for induction and 0.04 mg / kg for
maintenance of anaesthesia.’

Pulse rate and blood pressure increases, skeletal muscle tone
increases anlong with laryngeal spasm. It is potent ws_m_wﬁmwo.
Uses

~ Soie agent for short period surgery, eg. MTP, Glaucoma, burr:

dressings, reduction of fractures etc.
3) Propofol .

It is milky white, very short acting, mild analgesic. Clear and
fast recovery.

Dose - It is induced in a systemic manner like -

o 10 mg/kg. - For first 10 min. of anaesthesia.
e 8mgkg - Fornext20 min.
. 6 mg/kg.. - Till surgery lasts.

Muscle relaxants

Due to muscle relaxation skeletal muscle gets reversibly
paralysed so, operation are performed easily without any resistance.
Intratracheal intubation becomes easier. Due to relaxation of

respiratory muscles artificial respiration is necessary.
351
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9. |sI+eT (Anaesthesia)

Post Anaesthetic Complications

b

2)

3)

4)

_wv

6)

7)
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Vomiting — Drug induced, eg. Premedication by morphine, ether
like anaesthetic drug promotes vomiting. Ingestion of large
amount of fluid after recovery from anaesthesia can cause
vomiting. -

Chest complications usually after general anaesthesia — Chest
complications are more common after operations on the upper
abdomen in those patients who smoke heavily with pre existing
respiratory disease eg. Atelectasis, Bronchopneumonia, Acute
bronchitis, Lung abscess due to aspiration pneumonia.

Thrombosis of leg veins — This is due to unconsciousness of
patient during operation rather than any anaesthetic agent.. Inj.
Heparin subcutaneously 5000 units 6 hourly given. For
prevention venous stasis by using crape bandage and foot
elevation.

Carbon dioxide Retention - Due to inadequate ventilation after
thoracic operations. Due to steadily increase in CO, in the body
cyanosis develops along with circulatory collapse may occur
later. Artificial respiration is necessary to wash out retained
CO

Post-operative pain — This is the most common complication

ot

due to surgery like thoracotomy, upper abdominal operatives,

haemorrhoidectomy. Inj. Pethidine or Inj. Diclofenac sodium
relieves pain. _ _
Mechanical Injuries — Postural nerve palsies or minor physical
w.é.:mg due to careless handling of patient.

Delayed toxic effects of anaesthetic drugs — e.g. delayed
:.ovmaam following halothane anaesthesia.

93. WS (Anaesthesia)

2) Regional Anaesthesia
In this type of anaesthesia only specific area or region gets
anaesthetised.

A)  Spinal Anaesthesia (Subarachnoid block)

Spinal anaesthesia is induced by injecting small amounts of
local anaesthetic drug into the cerebrospinal fluid (CSF) below the
level at which spinal cord ends (i.e. L, level). It is excellent for
operatives below the umbilicus.

Advantages

1) Minimal costs with maintenance of consciousness of the patient.

2)  Patients satisfaction due to rapid recovery and absence of side
effects.

3)  Reduced risk of airway obstruction or gastric juice aspiration.

4)  Diabetic vmaoam can usually return to their normal food and

_insulin regimene soon after surgery.

5) Muscle relaxation is excellent for lower abdominal and lower
limb surgery.

6)  Blood loss during operation is less due to relative hypotension
and decreased heart rate along with improved venous drainage.

7)  Bowel is contracted, sphincters relaxed although peristalsis
continues. Normal gut functions returns rapidly after surgery.

8)  Post operative deep vein thromboses (DVT) and pulmonary
emboli are less common because of post operative early

ambulation of the patient.

Disadvantages
1)  Sometimes it is difficult to find the dural space.
2)  Hypotension and diaphragm paralysis may occur with higher

blocks.
: 355
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93. &TeT (Anaesthesia)

-

)

3)
4)
5)
6)

7

Bupivacaine — 0.5 % Evﬁo&mao (Hea- v) Effect lasts for about
2-3 hours.

Lidocaine/Lignocaine — 5% Hyperbaric {-1eavy) last for about
45-90 minutes. 2% lignocaine can also be .1sed but lasts for
shorter duration. 0.2 ml of adrenaline 1:1000 is added to prolong
duration of action.

Cinchocaine — 0.5% Hyperbaric (Heavy)

Tetracaine — 1% solution with dextrose/saline.

Z.m@?momm:m — 4% Hyperbaric (Heavy)

Pethidine / Meperidine — 5% solution (50 mg/ml) 0.5 — 1 mg/
kg is adequate for spinal anaesthesia.

Ropivacaine — recently introduced.

Position of patient for spinal anaesthesia
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Space _wmnimm= L3 and L4 '

(

= ™ » e D Com

S

. 4\ (

—

Spinal anaesthesia in lateral position.

S EoTe Space Between L3 and L4

|

mE:m_.m:u.muﬁ:mumm in sitting position.

9. ST C’:ummﬁ__mwmwv

Lumbar puncture is most easily performed when there is

maximum flexion of lumbar spine. This is best achieved by sitting
patient and bending forwards. Alternatively the lateral position with

hips and knees maximally flexed.

D

2)

3)

Dose of Lidocaine for S.A. according to site of operative

Saddle block — 0.5 — 1 ml in sitting position. (for Genitalia and

‘perineum)
Lumbar block — 1.5 — 2 ml. in lateral position (for Legs, Groin

"~ and Hemnias)

Mild thoracis and upper abdominal blocks for — 2 ml in lateral
position with Trendelenburg tilt e.g. Hysterectomy.

To increase duration of anaesthesia Inj. Adrenaline is usually

added to spinal anaesthetic drugs.

Care of patient under spinal anaesthesia

1))

2)

3)

B)

,wnmo_uon:?m_% ~ Preparation is same as that of general

anaesthesia except premedication. Because after premedication
it is very difficult to give spinal position for smooth lumbar
puncture.

During operative — Comfortable position of patient on table.
No audible progress of operative should be described.
Administer oxygen if necessary. Sedation with Diazepam or
midazolam should be given.

Post-operatively — Head low position to the patient, reading
and smoking should be prohibited for 12 hrs. Nil by mouth up
to 5-6 hrs. Management of complications if any occur.

Epidural Anaesthesia / Extradural block

Epidural space is the space just outside the dura matter and

within the bony vertebral canal which extends from base of the skull
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9. |@sITTeT (Anaesthesia)

2) ,_.._n_:.mzo_: Anaesthesia

a) Infiltration of a wound b) Infiltration by raising a wheal

Methods of infiltration anaesthesia

Local anaesthetic solution is injected subcutaneously beneath
the skin to be incised. This technique is simple and effective. Used
for minor operatives like excision of lipoma, polyp, dermoid etc. Also
used for tooth extraction. Drugs used are lignocaine (1-2%),
Prilocaine, Bupivacaine Ao.nm-omQ& and Marcaine. Bloodless field
is obtained with vasoconstrictor effect of adrenalin in the solution.

3) Nerve Block

Nerve which supplies drug sensory twigs to the operating field
is blocked by local anaesthetic drug. Nerves must be located exactly.
Drugs used are lignocaine or prilocaine 1-2% solution. Some of the

common blocks are —

362.
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a)  Brachial Block

Level om G
R V.J

Sternomastoid

. * Middle scalene m.
~ \ Ant. Scalene m. :

For operatives on arm and forearm. Nerves in axillary region
are blocked. .

b) Finger Block

For operative on finger. Solution infiltrated on two sides of
finger at its base.

<) Intercostal Nerve Block

For relief of pain in fractured rib just below neck of rib.
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9. "Il (Anaesthesia)

B) Its vasoconstricting effect will reduce hemorrhage at the

operative site.

5) Hypothermic Anaesthesia

A brief suspension of circulation may be required in cardiac,
vascular or brain surgery will lead to hypoxia and great damage to
vital organs. But if body temperature is reduced, metabolic activity

_is reduced and demand of O, is consequently less.

Methods of inducing Hypothermia are

1)  Surface cooling

~ In infants and children used. Patient is first anaesthetized and
intubated, then immersed in a tub filled with ice and water so that
entire body except head remains inside water. Operation is performed
after desired level of temperature reached. After operation body of
patient is rewarmed by immersing in warm water or warmer.

2) Body cavity cooling

This is mainly performed in pleural cavity, which is performed
with ice-cold saline after thoracotomy.

3) Direct cooling of blood
This is carried out by passing blood from a vein through an ice
cold coil and returning it to the another vein. After operation, the

blood is rewarmed.

D) Intravenous Regional Anaesthesia (Bier’s Block)

This technique uses an intravenous injection of local anaesthetic
drug into an extremity that is isolated from circulation by arterial
tourniquet. It produces excellent anaesthesia, muscle relaxation and
a bloo iless operating field (if mnm#oav
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Esmarch rubber bandage

Indications
Minor surgery especially at upper or lower extremities. e.g.
release of trigger finger, removal of foreign body.

Reduction of limb fractures e.g. Colle’s fracture.

Precautions

1)  Exclude patients with unstable epilepsy, second or third degree
heart block, liver disease, severe vascular disease or allergy to
L.A. _m.masr.

2) Avoid sudden release of local anaesthetic.

3)  Maintain inflation for at least 20 minutes.

Drugs used
lignocaine (0.5%) - 2.5 mg/kg. Or
Prilocaine (0.5%) - 30 - 40 ml. without adrenaline.
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3)  Eye Bandage
Use - To support eye dressing
4) Barrel bandage
Use - To support the fractured mandible
4
F ’.WA
390
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5)  Figure of eight bandage
Use - 1) In fracture of the clavicle
2)  In a sprained ankle

3) Sprained wrist
C)  Special bandages

1)  Scrotal bandage

Cup shaped device made to support the scrotum in different
conditions for either therapeutic or prophylactic purposes.

Indications . .
1 After operation on scrotum, testies and spermatic cord.
2) After trauma, hematoma

3) Infections i.e. epididymo-orchitis, orchitis

Mechanism of Action

1) Dueto m_.m<m:o: of scrotum there is antigravity drainage of
blood and lymph which ultimately helps in decreasing

congestion, oedema and pain.

2) It reduces dead space cmﬁim.o: the loose layers of scrotum.
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_ Sterilization

Definition

Sterilization is the process of freeing of an article, a surface or
a medium from all organisms, both in vegetative and sporing states,
by removing or killing them
Disinfection

Disinfection means destruction of all pathogenic organisms
capable of giving rise to infection.

In contrast to sterilization, disinfection doesn’t affect spores
state of organisms.

Methods of Sterilization

] |
Physical methods Chemical Methods

402

[

9%, g

Physical methods

I i
Heat Radiation Filtration
—‘ -— .
Non - ionizing Ionizing
eg. infrared rays eg. Gamma ray-
I |
Dry heat Moist Heat
A) Flaming - A) Heating below 100 0C
Used for Used for
® [ oops or wires Pasteurization of milk
0
e Points of forceps (up to 72 °C) .
B) Heating at 100 9C
¢ mvwﬁimm Used for
B) Hot air oven boiling
e Temp.is 106 - 180 °C 1) Syringes

e Time required is
1to11/2 Hr.
Used for

e Glasswares,
sharp instruments

e Swabs and
dressing materials

2) Injection needles

3) Surgical instruments
except
scissors, knives etc.
C) Heating above 100 0C
Used for
Autoclaving
All surgical instruments,
rep:, dressing materials
etc.
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8. R

organisms. This is the commonly used method for disinfecting the
instruments and not for sterilizing.
Advantages

It is a simple and most economical method
Disadvantage

1) Certain bacteria, viruses and spores are resistant to boiling.

ii)  This method can’t be used for sharp instruments, which are
damaged by heat and moisture.

3) Hot air oven

Principle - It works on the principle of sterilization by dry heat.
Temperature - up to 160°C

Time - One hour.

Use

i) Glassware, forceps, scissors

i)  Articles which are damaged by moisture are sterilized by this
methods e.g. Heart Lung machine, Optic Tens.

B) Radiation
Two methods of radiation are used.

a) Non-ionizing radiation: It is of two types.

i) Infra-red rays - It is used for rapid and mass sterilization of the
syringes.

ii)  Ultraviolet rays - It is used for disinfecting the enclosed areas

such as hospital words, operating room, Ksharasutra in their
cabinet etc. |

b)  Ionizing radiation - In this type Gamma rays and x-rays were
used.

406
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Gamma rays were routinely used for sterilizing of plaxtic
syringes, swabs, catheters, suture materials, I.V. set, scalp vein, and

surgical blades etc.

Advantage
1)  Heat labile instruments or equipments were sterilized by this
method.

2)  Instruments which are covered in plastic packs or aluminium
foils can be sterilized by this method. Thus avoiding handling

and possible contamination.

C) Filtration
Filtration through several different types of filters including
the modern membrane filters is an efficient way of removing larger
particles and bacteria from liquids that can’t be treated by another
methods e.g. Human serum albumin.
Types of filters - 1) Asbestos disc filter
2) Sintered glass filter

3) Collodion filter
I1)  Chemical Methods

A) Gas sterilization (fumigation)

Ethylene Oxide (EO) gas is employed as a sterilizing agent in
specially designed chambers in which temperature and humidity can
be controlled and from which air can be evacuated.

Formaldehyde and Betapropiolactone are another mmmwm,‘ which

were also used for sterilization.

Uses .
. Sterilization of delicate surgical instruments having optical

lenses, tubing, plastic parts etc.
407
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B)  Surgical Spirit
It is an alcohol having optimum concentration of 70% absolute

alcohol.

Uses /

i) Disinfection of skin before incision, intramuscular injection.
ii) Removal of iodine in pre-operative prepared skin.

iili) Cleaning the stitched wound.

iv) - Cleaning the skin of the surrounding ulcer or open wound.
nv. Hydrogen peroxide (H,0,)

Mechanism

i) It destroys anaerobic organisms by releasing nascent oxygen
One volume of Hydrogen peroxide releases 20 volume of
nascent oxygen. Therefore used for cleaning thc wound infected
or contaminated with anaerobes.

ii) It produces frothing and brings out debris from the depth of the
wound.

iii) It produces heat during release of nascent oxygen and when it
comes in contact with the tissues. So it prevents capillary oozing
and hence it is used as haemostatic solution whenever there is
capillary oozing e.g deep abscess cavity.

iv)  Used in cleaning of wounds, for bleaching of boils and as a
throat spray and mouth wash. |

V) Very diluted form is used in ear syringing to remove wax and

foreign body.
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D) EUSOL (Edinburgh University Solution)

Composition

D) 1.25 gm of boric acid

2) 1.25 gm of bleaching powder (Chlorinated lime)
3)  Sterile water up to 1000 ml.

Mechanism

It releases nascent chlorine and becomes useless after 24 Hrs.

Uses

i) To separate slough from infected wound, ulcers, bed-sores and
burn wound.

ii)  Acidic in Ph, therefore it is very useful in wounds infected
with pseudomonas bacteria.

E) Glycerin Magsulf solution

Composition

It is the mixture of magnesium sulphate (MgSO,) crystals and
sterile glycerin. The solution is heated for a few minutes and then

cooled.

Properties and uses

] Since Magnesium Sulphate having hygroscopic property, it is
used to reduce inflammatory oedema.

e.g, 1) Prolapsed Thrombosed piles
ii)  Cellulitis iii) Paraphimosis

. This sclution is used to give magnesium sulphate enema in
order to reduce intracranial pressure.
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Skin closure may be of the following types
A) Interrupted or con
B)  Simple or mattress

Interrupted sutures have the advantage that they can be removed
individually if haematoma or infection forms local
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Classification

Suture material may be classified as

A)  According to its biological behavior and number of filaments.

B) According to source

A)  According to its biological behaviour and number of filaments -

Suture

Absorbable

Non-absorbable

1| Monofilament

A) Surgical gut

A) Polyamide (Nylon)

e plain B) Polypropylene
e chromic (Prolene)
B) PDS C) Polyester

(i.e. polydioxanone)

D) Stainless steel

2| Multifilament [ A) Polyglycolic acid | A) Surgical linon
(i.e. Dexon) B) Surgical m:w_
B) Polyglactin 910 C) Polyester braided
(i.e. vicryl)

D) Stainless steel
braided

E) Cotton thread

Monofilament

434
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Multifilament

ay. Bfer oof

B)  According to source

A) Natural source

i) Catgut i1) Cotton iii) Linen
iv) Hair v) Fascia vi) Silk
B) Synthetic source
1) Polyglycolic acid (Dexon)
il)  Polyglactin 910 (Vigryl)
ii1)  Polypropylene (Prolene)
iv)  Polyamide (Nylcn)

V) Stainless steel
Qualities of good suture

A)  Good tensile strength
Suture material should last in the tissue sufficiently long time
for coapted tissues to unite. This is specially so at areas where

disruptive forces exist.

B) - Minimal Tissue Reaction

Suture should produce no or <Q..< little tissue reaction. Catgut

- provokes inflammatory reactions as it is absorbed by enzymatic

digestion.

Non absorbable sutures should be preferably not used in
presence of infection. .
) Easy handling and good knot security

Braided sutures are better than monofilament suture in this

respect.
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3) Silk

Silk is derived from the cocoon of the silkworm larvae. The
suture is braided round a core and coated with wax to reduce capillary
action. This material having high tensile strength, which will probably
totally loses after 2 yrs. Tissue reaction is also higher than another
non-absorbable suture because silk being a foreign protein. Handling
properties are probably best of all suture materials as knots were
easily secured. It is sterilized by Gamma irradiation.

4) Polypropelene (Prolene)

Prolene hernioplasty mesh

Prolenme is monofilament having extremely high tensile
strength which it retains indefinitely an implantation and has very
low tissue reactivity. It can stretch up to 30 percent before breaking.
Handling is good and sterilized by Ethylene oxide (E.O.). Usually
used in hernia repair, closure of chest and abdomen wall defect.
Hernioplasty mesh is made up of this material.

.. 5) Linen

Linen is made from flax which is a cellulose material. It is
twisted to form a fibre to make suture. Tissue reaction is similar to

silk. It is extensively used for tying pedicles and ligaiures.
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Suturing Needles
Suturing needles may be classified as
A) Upon its edge

1) Round body needle ii) Cutting needle

iii) Tapercut needle

B) Upon its curvature

i) Straight : -i1) Curved
(o)) cvoz its eye

1) Eyed ii) Eyeless

e

) t\

™,

\1\
.,

s,

Cutting needle Taper cutting needle Round body needle

Atraumatic .Am<m_muuv needle Traumatic (Eye) needle

1) Round bodied needles

Round bodies needles are designed to separate tissue fibers
rather than cut them. It is used either for soft tissues. After passage of
the needle, the tissue closes tightly round he suture material, thereby
forming a leak proof suture line, which is particularly vital in intestine

and vascular surgery.
439
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Chest X-ray

For patient over the age of 45 years or patient with a history of
suggestive of chronic obstructive airways disease and a most important
of all in patient who have primary malignant disease elsewhere chest
X-ray is essential .

Electro cardio gram (ECQG)

This is required in any patient with history of ischemiac heart
disease and patient over age of 45 years.
Faecal Occult Blood Test

This is important in any patient with anemia and patient
suspected of having peptic ulceration or gastrointestinal neoplasia.
Blood sugar tests

.0 any patient who is shown to have glycosuria, a random or
fasting blood sugar test is required.

Liver Function Test

These test will be important in the differentiation of various
causes of jaundice and will be measured in any patient has palpable
hepatomegaly at the time of physical examination.

An elevated alkaline phosphatase in the absence of Jaundice
may be the first biochemical hint of liver metastases or of an bile
duct stone in an elderly patient.

AIDS and the general surgeon

‘Acquired Immuno Deficiency mwsmnoa.:o (AIDS) is the end
stage of a progressive state of immunodeficiency.

Causative organism - Human Immuno deficiency Virus i.e.
H.IV.
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- Ultra sound (USG)

Ultra sound is shown to be more accurate than radioisotope
scanning in the detection of metastatic deposits. Ultrasound is also
an effective method of detecting bile duct dilatation in the
investigation of jaundice and has also a part to play in the investigation
of abnormal masses, abscess, abdominal aortic aneurysms, heart valve

lesions etc.

Computed tomographic (CT) Scan

Computer aided whole body tomography is now more widely
available. It is particular relevance in the management of head injury,
differentiating between intracranial haemorrhage and oedema. It has
also proved of value in the investigation of the liver, biliary system,
pancreas and of retroperitoneal or mediastinal structures.

Special Problems in surgical patients
1) Obesity

3) Anemia

2) Malnutrion
4) Diabetic patient
5) Elderly patient 6) Jaundice

7) Endocrine abnormalities 8) Impaired renal function

9) Oral unhygiene.

The Preoperative Patient Preparation

1) At the latest on the day before operation, the wound area and
its surroundings are shaved thoroughly and the patient has to
be bathed. Specific preparation of the bowel in colorectal
surgery is considered.

2)  Up to date blood results, a chest x-ray and ECG if indicated
and blood grouping or cross matching must all be arranged.
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immobile with respiratory depression but if too little is given pain

will prevent coughing.

Other method of securing more complete analgesia include

1) Intravenous infusion of an opiate either continuously at a
predetermined dose rate or intermittently on patients demand.

2)  The injection of local anesthetic, bupivacaine into the epidural
space via a catheter inserted at the appropriate level.

3) The injection of an opiate e.g. morphine sulphate 5-10 mg
diluted to 10 ml with saline again into epidural space. A single
injection gives excellent pain relief for 12 to 24 hours.

4)  /\ combination of both opiate and local anesthetic.
Position

So far as the lungs are concerned neither supine nor the sitting
position is particularly advantageous as in both these positions parts
of the lung are permanently dependent. Probable the semiprone

position with the patient turned regularly from side to side is the best
as does permit drainage of the upper lung segment.

Signs, symptoms and treatment of chest complications

1)  Atelectasis

This is commonly present to some degree after upper abdominal
surgery and may be demonstrable radiologically without any
symptom. :

But if any appreciable degree of infection, bronchial obstruction
or shunting of blood through unoxygenated lung occurs then sign
and symptoms will be present. The condition occurs typically within
48 hrs. of operation. .
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Radiological findings |
Segmental areas of homogenous density are seen and since
there is a reduction of lung volume the mediastinum may be drawn

over to the affected side.

Treatment
° Remove the secretions which are blocking the airways.

° If bronchospasm is present bronchodilators may be help.

o Liquefy the secretions by inhalation of steam or nebulized water.
2) Broncho pneumonia and bronchitis

The signs and symptoms are
. Copious purulent sputum
° Extensive rales (crepitations) and rhonchi

o Pleural effusion may occur.

Treatment
° As for atelectasis together with appropriate antibiotic.
o If pleural effusion is sufficiently large intercostal drainage may

be required.

3 Aspiration v:m_::,..oanm

Symptoms begin shortly after the aspiration of gastric contents
and this complication has a high mortality if the inhaled material has
a pH below 2.5

Symptoms

. Increasing cyanosis unrelieved by oxygen.

° Tachyponea. | e Tachycardia

. Hypotension. ° mx__u:mﬁoQ bronchospasm
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7)  Indrawing of chest wall on inspiration

8) Sweating

9) Mental confusion and drowsiness
Tracheostomy

Disadvantages of tracheostomy

1) Itis an open wound and is liable to infecticn

2)  Surgical complication such as hemorrhage, emphysema and
pneumothorax and also aspiration of blood may occur.

Advantages

1) Suction and clearing of bronchial secretions are easier.

2)  Large tube can be used having low resistance to gas flow.

3) Patients are more comfortable.

4) It can be continued indefinitely.

5)  Weaning is easier with a tracheostomy.

Complications of endotracheal intubation
1)  Intubation of only either bronchus. 2) Obstruction

3) Tracheal dilatation 4) Tracheal stenosis.
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9%. m_ﬁi
thread &RYH [FHUTERIGT IUFPIT SUTAT STar. Surgical linen 20 &7

thread ST AT=cAT SITGT.

aTRferfoT

STRATET 0T SheATIHTOT STHTHRIGERT STegd ATt ING T4 T, dF
T T ST F AT &T 9e qIuil 9iofd 3 AT T= JANT Teg
1. MBeted &RIGH HE ISUITER Sl 3919, T4 fine @< grgwda
SATSATa FEUTST 7 &R BIdl. 81 STUTHPT &7 §IREATHRIAT argZdTd. o7 &RT=T
pH TTURTT 9 & 11 AT G-I STETET.
B8R HUBu

TIEnRiR (Latex of Euphorbia nerifolia) &TEATRIAT ST A
T @I TS TABUT Fle, &R aUST Hehled! Jaiaagdr § o X are
MeBT AT TTfesT. efiRT=T W= (store) Shell ST1S 9T ATal ShiuT dl Hd< a8
BAT. T RSHEd 3g aToRar A ATE. TEIE R HIGTITRAdT ITH s Teuls]
SATFEleR o THieT B, Tl dodd &I I el e ugie s d v ar
ST TEER collect &maT. TEI=AT ®his (Stem) Sharp knief (11
No Surgical Blade) 7 fa=r &3 gaht sam e (Container) 3TTe3T @,
THETRTR HISUITEHIIAT AT TER T logS] HleiTdd.
BTRYA HpAe

FATSTERTET & STSTRIT ST STEdld. ATIeTehd-[aR o W18, I &1
UehR USdTd. STPAT IUASIATHR Wld AUl Ueh el S,
1 Horizontal Ksharasutra Cabinet
2)  Vertical Ksharasutra Cabinet

Kshara Sutra Cabinet has two chambers. The bigger one for
the kshara sutra hangers & the smaller one for the hot air blower. A
thermometer is also fixed which will indicate the temperature inside
the cabinet. The kshara sutra hangers are the U shaped in width and
3-4 mm in thickness. Each hanger has small cuts (notches) on both
sides, which are _u._moon_ at a distance of 2 to 2.5 cm from each other.
These notches are meant for hooking the thread through out the
breadth & length of the hanger. Each hanger has 15-20 notches on
either side depending on the size of the cabinet. The width of the
462

9%, 8RB

hanger is about 30 cm. One hanger can accommodate as many as 30-
40 threads at a time & one cabinet can accommodate as may as 30--
50 hangers. Thus the capacity of a cabinet to manufactures Kshara
Sutra, in one batch is 900-1600 threads.

g=i 20 no. linen 8T Cabinet &3 &iiym@r. Aa¥ gauze piece 7 collect
HorclT SIETRIRTET o7 §I=ITaR 9 ATEMET, df 9REl aS1A thread AT ARTAAT
AR STATHRT STRI=AT HTaT SUATeh<Iar T9H gauze piece ¥ SRR araS
ST & ST IGd - dIR Shotoll SUART §R &6 AEmEr Fauls fR
AT ITART Coating B, STMUhR HT HIGT &R & AYHPT &Rr=ar
TSN, MUK TRUT &K 9 &FR=AT $¢ 9@ Coatings B9, ATHAL
TR & 98T I SRIgHTT di Coatigns &<r9d. THoT 8 Coatings
T SR 9IR 8l iax dhaile 7eilet Ultra violet & &T@m df 20-30
firfie ST =Tl 3aTar. IS fIRYGAT Sterilization FSigdeneoT 1.

IR g0-2¢ inch ¥ ARIAN Johe 0d d d I egaed fhar
Polythene Bag 5 Yeh T 3aTdd. STASIHITHR AT ST Hal.

SRYATER et STV Coatings @ieiler GHTOT AT,

TR - 33

TR + &) - o9

EEER + 8w - 03

Qg - 9
STRRLATET STLIT

EREATET IUTNT JeTeT et JHRg ST JIRedT shedl STrar.
¢) wied  (Fistulain ano) .
) ol (Internal piles)
3) " o -
)  Excision of Pilonidal sinus
3)  Excision of Warts
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Donor area needs primary suturing or split skin graft for healing
and hence limits the size of the graft. Unlike split skin grafts, full thickness
grafts doesn’t contract and retains its colour and hence it is cosmetically

SUperior.

3 Composite graft

This graft consists of skin and somre underlying tissue such as fat
and cartilage. Donor site must be closed directly. Though this graft
having highest risk of failure potentially can repair complex defects.
Their maximum thickness can only be a few millimeters.

4) Other tissues

Other tissues can also be transferred as grafts e.g. Cartilage grafts
are commonly used in nosal and ear reconstruction. Bone graft are widely
used for skeletal reconstruction. Nerves, tendons, vein and cornea are
also commonly used.

Indications of skin graft

1)  Skinloss ‘

. Post traumatic e.g. Avulsion and degloving injury

o Post surgical e.g. Excision of tumours, excision of burn wound

. As a result of pathological process. e.g. Venous ulcer, Diabetic
ulcer

2) - Mucosaloss

° After excision of lesions of oral cavity, tongue.

. For resurfacing of the reconstructed vagina in cases of vaginal

agenesis.

Contraindications for skin m_.m,mn
1§)] If the wound having infection by “Beta hemolytic streptococcus”
produces fibrinolysin, which dissolves fibrin is absolute

contraindication for grafting.
494

2) If wound having copious discharge

3).  If avascular wounds - Avascular wound cannot take graft. eg.
exposed bare bone without periosteum, exposed tendon without
paratenon and exposed cartilage without perichondrium.

. Healing of the donor area

Donor area of split skin graft heals by o_uE_o:Nm.:o: from the adnexal
remnants of dermis, pilosebaceous follicles or sweat gland apparatus.
Complete healing of donor area occurs by 8-10 days.

The process of graft taking

The processes which result in reattachment and revascularization
of the graft to the bed are collectively referred to as “take” of graft. The
graft initially adheres to its recipient area by fibrin and revascularization
starts by 48 hrs. which is get completed by 4-5 days. For the first 2 days
after grafting, the skin mamm derives its nutrition from the wound by the:

process of plasma imbibition.
B) Flaps

Definition
A flap is a piece of tissue that is moved along with its vascular
supply to the recepient area and there is no any dependency over recipient

area for its vascularity.

Indication of flap

. Where free skin graft cannot be used. eg. exposed bare bones,
bare tendons and cartilage.

. When the wound is presented i.:r exposed joints, exposed major

vessels and nerves.

Classification of flap :

I)  Basedontechnique 1)  Based oncomposition
: 495
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0. Radiology (&1 fe&Rur)

X-rays that pass through air are least absorbed and therefore can

-ause the most blackening of the radiograph (Radiolucent). The resulting

radiographic image is essentially a shadow gram since denser tissues
absorb more X-rays and less dense tissues transmit more X-rays.

According to system

I) - Urinary Tract .

X ray KUB (Kidney, Ureter & Bladder)

1) Nil by mouth (NBM) 8 hrs prior to radiography

2) | Suitable aperient on each of the two preceding nights.

3) Ifpossible, the ?&ma should be ambulant to avoid accumulation
of intestinal gas. -

4)  Simple enema on the previous evening to wash the fecal material.

'5)  Usually two films are needed to include the entire Urinary System.

All calcifications should be identified on the plain film & whether
‘or not they are in the urinary tract. These calcifications may be
due to urinary calculi, nephrocalcinosis, localized calcification of
tuberculous lesions or tumours, prostatic calcification etc. other
structures such as bones & their fragments should also be looked

for.
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Intravenous pyelography (IVP)

)] The patient should take suitable aperient on each of the two
preceding nights.

2) When low dose techniques are employed patient should not have
more than one pint of fluid during preceding 24 hours & should
have nothing to drink for about 8 hrs before the examination.

3) The patient must micturate immediately before the examination.
4)  Diuretic should not be given prior to the examination.

5) In infants, dehydration is a contraindication for the IVP because
blood volume is easily depleted due to diuretic effect of the dye &
discomfort caused by thirst induce drying, swallowing of air and
further interference in visualizing the kidneys.

6) It helps to eliminate the status of the urinary tract exactly, including
abnormalities.

Contrast media
Sodium diatriazoate (Urografin)

Other investigation modalities in Uroradiology

1)  Ascending (Retrograde) pyelography

2)  Descending (Antegrade) pyelography

3)  Computed Tomography (CT Scan)

4)  Micturating Cystouretherography (MCU,

5)  Dynamic Retrograde Urethrography (DRU)

6) Ultrasonography

7) Radio nuclide scanning

8) Renal Angiography
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0. Radiology (&1 ffur)

'111)  Gastrointestinal Tract

1) Barium Swallow
This is radiological investigation performed to.

D Diagnose conditions affecting the oesophagus.

2) Diagnose extrinsic pressure on oesophagus by various structures.

Indications

1)) Change in the structure of the oesophagus due to carcinoma of
oesophagus, hiatus hemnia, achalasia cardia, peptic strictures etc.

2) F illing defects due to - oesophageal leiomyoma, extrinsic pressure
due to carcinoma of the bronchus, aortic aneurysm, w:\ﬁuo:on of
foods bolus or foreign body.

3) Miscellaneous Conditions - Oesophageal varices, diverticulae,
atresia, dilatation seen in stricture, achalasia & scleroderma
oesophagial webs.

Technigue

1) The patient is given barium sulphate paste to swallow. |

2)  The passage of barium through the oesophagus is observed on

fluoroscopy & films 4re obtained as required

Normal Appearance

D
2

3)

D

502

Three to four long straight parallel lines of opacity are seen.

On the left side of the oesophagus there is an impression formed
by the arch of the aorta. ,

A smaller impression below that of the aorta may be produced by
wo eft ,Emm: bronchus.

Below this an impression is formed by the left atrium as the
oesophagus runs over it & the left ventricle.

0. Radiology (&1 fereor)

2)

Ry

2)

3)

4)

5)

6)

Barium Meal

In this radiological investigation Barium Sulphate is used as the
radiopaque contrast medium. It produces good opacification and
an excellent coating of the mucosa. It is given orally in a liquid
form.

Its passage down the GIT is monitored on fluoroscopy or on a
television monitor.

The patient’s position can be adjusted in order to visualize various
lesions. ,

Films are obtained to record the normal or abnormal mEuomB:uOm
of the stomach duodenum & small intestine.

If the ﬁmmmm.mm down the lower bowel has been recorded. It is
called a ‘Barium meal with follow - through’.

A double - contrast omeEmaon consists of filling the stomach
with barium followed by introduction of gas into it. It is used to
delineate small abnormalities of the mucosa, which gets hidden by

large amounts of barium.
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20. Radiology (& favom)

Contrast media

1y
2)

5)

100 to 200 m] of barium sulphate with methylcellulose.

1 lit. of barium sulphate of 95 %

Barium Enema

This is the investigation of the large intestine. The large intestine is

made opaque with barium.

Indications

1)

2)

3)

Narrowing of the lumen due to structures by carcinoma of the
colon, crohns disease etc., extrinsic compression of the lumen by
ovarian tumour, appendicular lump, uterine leiomyoma.

Dilatation of the lumen due to obstruction volvulus, paralyticileus,

-ulcerative Colitis, megacolon, Hirschprung’s disease.

Miscellaneous - Filling defects which may be due to polyp,
Carcinoma, Faeces, intramural haemorrhage, Ulceration
(Ulcerative Colitis, Crohn’s disease), diverticular disease,
displacement of the colon (heptomegaly, pelvic tumour).

Pre procedure preparation

D Faecal matter is removed from the colon by bowel wash or the
use of aperients. This is necessary since faeces may mask small
lesions or polyps.

Technique .

1) Single contrast method - The barium solution is run into the colon
under gravity through a tube passed into the rectum. Films are
then obtained in various positions to disentangle and visu:lize all
loops of the colon.

2)  Double contrast method - Only a part of the colon is filled with
barium then air is introduced in so as to push it proximally. Thus,
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the mucosa is coated with barium & the lumen gets filled with air

producing a double contrast.

Normal appearance

) A variable length of the colon is seen thrr ughout its length.

2) Calibre of the colon decreases from the caecum to the sigmoid
colon.

3) The appendix and terminal ileurn may or may not fill with barium.

4) The haustrations can be seen throughout the colon though they
may not be seen in the descending and sigmoid colon.

5)  The mucosa appears smooth & has smooth folds.

IV)  Orthopaedic Imaging

1) Plain radiographs - Generally two views antero posterior & lateral
are important in orthopaedic imaging. In doubtful cases of fractures
X-rays of the opposite site of the same site is taken for comparison.

2) CTScan- Itisespecially used in the diagnosis of doubtful lesions
and can be combined with myelography for spinal tumours.

3)  Bonescan -t is useful technique in the early diagnosis of fractures.
Technetium 99 m used for this purpose e.g. Paget’s disease.

4) MRI-It is a non-invasive screening test especially for spinal
tumours. It enables differentiation between solid and cystic lesions
also determines the shape, size and site of toumour. e.g. prolapsed
intervertebral disc.

5) Ultrasonograph - U.S.G. has a minimal place in orthopaedics. Itis
used only for paraspinal ocmonmmmm, in cases of spinal lesions.

6)  Arthrography - A contrast study of joints, it is used to visualize the

joint space & capsule. Contrast media a double contrast with the
use of air are injected into the joint space under fluoroscopic control.
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0. Radiology ( & fepzur)

study the T, and T, relaxation times differ, thus producing differences in

the Image. t

Advantages

1)

MRI is noninvasive

2) Does not involve the use of ionizing radiation, so it is safe in this
respect.

3) Images can be constructed in almost any desired plane by changing
the position of the patient.

4)  Ttgives high intrinsic contrast.

Umum%m.zﬁmmu

1) Very costly

2)  Longimaging time

3)  Patients with pacemakers and another ferromagnetic implants
cannot be imaged.

Uses

It is useful mainly for musculoskeletal system, central nervous

sy'stem, mediastinum & solid organs in the abdomen.

Angiography
Commonly used for
1 (CAG) Carotid Angiography.
2) .Qumv Femoral Angiography
3)  Peripheral <o:om3©3~.. . "
4)  (SVG) Splenovenography
5) (HSG) Hysterosalpingography. 1
6)  Bronchography
7 Myelography
510

0. Radiology (& fi=ur)

Doppler

The Doppler effect is defined as change in the perceived frequency.
of sound emitted by a moving source. The effect was first described by
Christian Doppler in 1843.
Principle

The detection of blood flow with ultrasound depends on the Doppler
principle. It is based on the fact that when ultrasound is reflected from a
moving structure, the frequency of the reflected waves is different from
that of the incident waves. The frequency is the transmitted ultrasound
pulse (T), which is altered when reflected from a moving structure such
as blood flow within the vessel (V). When the direction of blood flow is
away from the transducer the frequency of the returning wave (R) is

reduced.

Types of Doppier
2) Pulsed Doppler

4) Colour Dopgler

1)  Continuous Wave Doppler

3) Duplex Doppler

Uses

1)  Detection of carotid artery stenosis

2) Detection of subclavian steal syndrome

3) Assessment of symptomatic hemispheric ischemia

4) For the assessment of superior thyroid artery flow in thyroid
disorders.

5)  Diagnosis of valvular defects, Congential heart disease pericardial
effusion. -

6)  Diagnosis of aortic aneurysm and complications of aneurysm.

7 Diagnosis of portal hypertension and detection of venous collaterals.

8) Diagnosis of superior mesenteric & coeliac artery stenosis.
511
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