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Fig 2. CT scan on admission. No intestinal herniation.

Fig 3. Muscle rupture with intact external abdominal 
muscle one week after admission.

Fig 4. Massive intestinal herniation one week after 
admission.
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INTRODUCTION 
Lower limb ischemia due to occlusive peripheral 
arterial disease (PAD) is a common clinical problem. 
Intermittent claudication is said to afflict 10% of 
western population above 70 years of age. Precise 
Indian figures are not available, though one study from 
Delhi three decades ago concluded that limb ischemia 
cases accounted for 0.9% of all hospital admissions. 
The increasing incidence of atherosclerosis, especially 
in the urban population, has led to detection of a 
large number of cases. Sedentary lifestyle, smoking, 
dyslipidemias and diabetes are known risk factors 
for atherosclerosis. In addition, Buerger’s disease and 
Takayasu’s disease are peculiar to this part of the 
sub-continent.

Sadly though, the large majority of the cases of 
lower limb ischemia remain undiagnosed or, worse 
still, are misdiagnosed. Patients with limb pain are 
labeled as ‘sciatica’ or ‘arthritis’ without examination 
of peripheral pulses. Some of them deteriorate 
considerably and present with gangrene/tissue 
loss, by which time arterial bypass surgery may not 
be feasible and a major amputation is then be the 
only answer. Awareness regarding PAD causing limb 
ischemia is a must, and this article discusses some of 
the fundamental issues, which must be addressed in 
chronic lower limb ischemia. A step-wise approach in 
management of these patients is suggested.

When faced with patients of suspected chronic limb 
ischemia, the clinician must attempt to answer the 
following questions: 

Is lower limb ischemia present?1.	
What is the severity of the condition?2.	
At what level is the occlusion/stenosis?3.	

What is the etiology?4.	
Does the patient suffer from any co-morbid 5.	
conditions?
What are the therapeutic options?6.	
What is the risk/benefit ratio of planned 7.	
therapeutic procedure?

STEP 1: IS LOWER LIMB ISCHEMIA PRESENT?

A judicious combination of history, clinical examination 
and simple, non-invasive investigations can confirm or 
exclude chronic lower limb ischemia fairly easily.

Clinical Presentation Patients suffering from lower 
limb ischemia invariably present with one of the 
following features:

Intermittent claudication. This cramp like pain typically 
comes on walking and is relieved by taking rest. The 
pain is felt in bulky muscles at buttocks, thigh, calf or 
rarely the foot; calf is by far the commonest site of 
claudication. This is due to lack of oxygen in tissues 
because the blood supply cannot keep pace with the 
demand while walking. The respiration changes to 
anaerobic one at the affected site, with accumulation 
of metabolites which cause pain (substance P, and 
lactic acid). Intermittent claudication due to PAD 
needs to be distinguished from other causes of 
pain on walking: neurogenic (disc prolapse), venous 
disorders and arthritis of hip or knee. Neurogenic 
pain is shooting or radiating (down the back), is felt 
from the first step itself, is aggravated by coughing 
or sneezing, and is not relieved by stopping the walk 
to take rest. A history of backache is often present. 
Venous claudication is a ‘bursting’ pain usually felt 
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in calf on walking; a prior history of DVT or leg 
swelling may be present. Arthritic pain is localized 
to a particular joint (knee or hip), and occurs with the 
first step. 
Claudication has been traditionally graded as per 
Boyd’s classification in India; this is of little use in clinical 
practice because practically all patients are in grade 
III by the time they report to as doctor. Claudication 
distance, (i.e. the distance a patient can walk before 
pain forces him to rest),  also called the maximum 
walking distance (MWD), is of greater importance as 
it indicates patient’s functional disability, and should 
be carefully recorded.

Rest-pain. This pain is severe, continuous and 
unremitting, and is often worse at night (‘night pain’). 
It is said to be the ‘cry of the dying nerves’, and 
signifies advanced ischemia. In contrast to intermittent 
claudication, it is felt in the forefoot or the entire foot. 
The pain keeps the patient awake at night. Hanging 
the leg by the side of the bed may relieve pain. 
This intense pain is not relieved by commonly used 
analgesics; regular use of narcotic analgesics may 
lead to addiction.

Non-healing ulcers. Some patients present with non-
healing ulcers over the toes, foot, or distal leg. A 
history of trivial trauma may be elicited. These ulcers 
are painful but may be occasionally painless. There 
is no evidence of healing in the form of granulation 
tissue or sloping edges.

Gangrene. The affected area (usually toes or forefoot) 
is black, dry, shriveled and mummified, with a good line 
of demarcation. This dry gangrene may be converted 
to the wet type in the presence of superadded 
infection. It is worthwhile recalling other causes of 
gangrene at this stage: Secondary (‘BREASTED’), 
Infective, Traumatic, Physical and Venous. Secondary 
causes include disease of Burger’s, Raynaud’s, 
Ergotism, Accidental arterial drug injection, Senile 
(atherosclerosis), Thrombosis, Embolism, and Diabetes. 
Infective causes include gas-gangrene, carbuncle etc. 
Traumatic causes include arterial injury due to a long 

bone fracture (classically supracondylar humerus or 
femoral). Physical extremes of temperature (heat or 
cold leads to death of tissue. Finally massive deep 
vein thrombosis (phlegmasia cerulia dolens) can lead 
to gangrene.

Acute on chronic ischemia. Some patients present 
with features of acute ischemia (the six Ps- pain, 
pallor, paresis, paresthesiae, poikilothermia, and 
pulselessness). This is due to sudden thrombotic 
occlusion of a pre-existing arterial stenosis. While it 
may be sometimes difficult to distinguish it from acute 
embolism, the rate of progression of symptoms is 
usually slower in thrombosis, the symptoms are less 
severe, and careful questioning may elicit a prior 
history of intermittent claudication.

Clinical Examination. The diagnosis of lower limb 
ischemia can be confirmed in most cases by simple 
clinical examination by way of palpation of limb 
pulses, and looking for other evidence of ischemia.

Absent / weak pulse. The femoral, popliteal, dorsalis 
pedis and posterior tibial pulses must be palpated 
on both sides, as are the carotid, brachial and 
radial pulses. Absence of ipsilateral pulse (when the 
contralateral pulse is well felt) is diagnostic of PAD. 
It should be remembered though that the dorsalis 
pedis pulse may be absent in about 10% of normal 
individuals. If the suspicion for chronic limb ischemia 
is strong but pulses are present, making the patient 
walk briskly for about five minutes will make the ankle 
pulse impalpable. This disappearing pulse is also 
pathognomonic of PAD. It cannot be overemphasized 
that an absent pulse is the most specific sign of limb 
ischemia.

Bruit. Major arteries should be auscultated for a 
bruit. Its presence indicates stenosis in the artery at a 
proximal site.

Other signs of  chronic ischemia. These include loss of 
subcutaneous fat, shiny atrophic skin, loss of hair over 
the affected part, transverse ridges over the nail, and 
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interdigital fungal infection. Pallor of limb on elevation 
and rubor on dependency is also characteristic (due to 
loss of vasomotor tone), but may be difficult to detect 
in dark-skinned people, Capillary and venous refill 
time is prolonged. Ulceration or localized gangrene 
is a feature of advanced ischemia.

Investigation: Estimation of ankle pressure/ABI. The 
hand-held Doppler probe is used to detect arterial 
signal over the ankle arteries (dorsalis pedis and 
posterior tibial). The unmistakable triphasic pulsatile 
arterial signal is easy to identify. A BP cuff is tied at 
the ankle, and is inflated. The Doppler probe is used 
as a stethoscope to detect audible signal over the 
posterior tibial and dorsalis pedis arteries while the 
cuff is slowly deflated. The systolic ankle pressure is 
more than pressure in the brachial artery in a normal 
person. In PAD the ankle pressure is reduced. An ankle 
systolic pressure of less than 90 mm Hg confirms the 
presence of lower limb ischemia. The Ankle Brachial 
Index (ABI) is calculated by dividing the ankle arterial 
pressure by the brachial pressure. The normal value 
is more than 1.00. An index of less than 0.8 confirms 
the diagnosis. 

It should be remembered though that some diabetics 
may have falsely elevated ankle pressures even in 
presence of PAD because of incompressible arteries. 
The pole test is useful in such patients. The patient 
is laid supine on the bed for Doppler pressure 
measurement. A graduated pole (e.g. the one used 
for measuring height) is placed near the foot end. 
The Doppler probe is placed over the artery, and 
the signals picked up. The patient is then asked 
to gradually elevate his limb (like the SLR test) till 
the arterial signal disappears. The ankle arterial 
pressure is calculated by the height difference on the 
scale (the height at which the pulse disappears minus 
the height at the level of heart).

STEP 2: WHAT IS THE SEVERITY OF LOWER LIMB 
ISCHEMIA?
The next logical question to be answered is how severe 
is the disease, because therapeutic options, as well as 

the time frame for treatment depends on the severity 
of the disease. Again, a judicious mix of history and 
examination answers this question adequately.

Claudication distance.  Estimation of claudication 
distance (MWD) is a fair guide to severity of the 
disease. Shorter the distance, more severe is the 
disease. Making the patient walk on a treadmill at the 
rate of 2.5 km/hour can easily objectify claudication 
distance.

Rest-pain, ulceration & gangrene. These three 
clinical features signify the presence of advanced 
disease

Ankle pressure / ABI. Lower the ankle pressure/
ABI, more severe is the disease. Generally an ankle 
pressure of less than 50 mm Hg or ABI of less than 
0.3 signifies severe occlusive disease.

Other indices of Severity. Doppler spectral 
waveform analysis, Plethysmography (air, strain 
gauge, photoplethysmography), Capillary microscopy 
(estimation of cutaneous capillaries in a given skin 
area), TcPO2 and TcPCO2 (transcutaneous oxygen 
and carbon dioxide pressure estimation), Laser 
Doppler fluxmetry, and blood flow measurement 
studies have all been used to estimate the severity 
of ischemia. Their practical value is limited, and they 
are used mostly in vascular laboratories/research 
institutions. Angiography demonstrates the anatomy 
of the arterial lesions, but does not tell us the 
physiological severity of the disease.

Fontaine Classification This consists of four 
categories:
Stage I Asymptomatic
Stage II Intermittent claudication

(a)Well compensated
(b) Poorly compensated

Stage III Rest-pain
Stage IV Non-healing ulcer/gangrene
This is a simple, yet extremely useful clinical 
classification in lower limb ischemia. The stages 
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characterize severity of the disease. A certain amount 
of judgment is required to differentiate between well 
or poorly compensated claudicating. A claudicating 
distance of 200 meters in a 70 year old man who also 
suffers from IHD would qualify as ‘well compensated’, 
as it may not limit his lifestyle much. The same walking 
distance in a relatively healthy 50 year-old man 
would be amount to ‘poorly compensated’. Some 
form of operative / endovascular intervention is 
definitely indicated in stage III & IV of the disease. 
Left untreated, these patients often land up with 
major (AK/BK) amputation.

Critical Limb Ischemia (CLI). CLI has been defined 
in the European Consensus Document (Circulation, 
1991) as the presence of rest pain or non-healing 
ulcers of more than 2 weeks duration along with 
an ankle pressure of less than 50 mm Hg or a toe 
systolic pressure of less than 30 mm Hg. As the name 
suggests, it denotes an advanced (critical) situation 
where some form of intervention is indicated because 
otherwise the patients are a very high risk of losing 
their limbs due to gangrene.

STEP 3: WHAT IS THE LEVEL OF THE BLOCK?
In the stepwise logical progression of decision-making 
paradigm, the next important issue to be decided is 
the level(s) of occlusion / stenosis in the artery. This 
is important because of several reasons. Proximal 
(large vessel) lesions are more amenable to surgery 
/ angioplasty, and the long-term patency rates are 
better. Distal lesions are difficult to treat. Multi-segment 
disease may require several (sequential) bypasses or 
a combination of stenting and surgery. Once again, 
a combination of clinical presentation coupled with 
examination often gives a definite answer. Some 
form of more sophisticated investigations may also 
be required at this stage.

Site of intermittent claudication. The site of 
intermittent claudication is an excellent guide to 
the level of block. Pain is felt in both the buttocks in 
aorto-iliac disease. Impotence signifies poor internal 
iliac artery perfusion and this combination is referred 

to as Leriche’s syndrome. In isolated iliac artery 
occlusion patient has pain in the thigh; in femoro-
popliteal disease in calf; and in the foot in case of 
crural artery occlusions.

Presence of bruit over the artery. As mentioned 
previously, bruit over a major artery indicates stenosis. 
Carotid, renal femoral arteries and the abdominal 
aorta should always be auscultated for presence of 
a bruit.

Absence of pulse. Absence of femoral pulse on both 
sides signifies aorto-iliac occlusion; absent unilateral 
femoral pulse suggests ipsilateral iliac occlusion. If 
femoral pulse is well felt while popliteal is not, the 
lesion obviously has to be in between these two 
areas (the superficial femoral or proximal popliteal 
arteries). A normal popliteal pulse with absent ankle 
pulsation indicates crural artery disease commonly 
seen in thromboangiitis obliterans (TAO) or Buerger’s 
disease.

Segmental arterial pressure recording. 
Sphygmomanometer cuffs can be tied in upper and 
lower thigh, upper calf, above ankle and over the 
great toe, and pressure recorded below an inflated 
cuff at each of the level using the Doppler probe. A 
pressure drop of more than 20 mm Hg between two 
levels indicates significant narrowing of the vessel in 
that region.

Duplex scanning (Colour Doppler). This is perhaps 
the ideal non-invasive investigation in assessment of 
lower limb ischemia. It tells us the level of the block(s); 
differentiates between stenosis and occlusions; and 
tells us whether a given lesion is hemodynamically 
significant or not. Spectral analysis can be done and 
peak systolic velocity calculated. It has the potential 
of replacing arteriography, at least in some clinical 
settings. The only drawback is that it is operator 
dependent, and needs a committed radiologist. The 
equipment is also expensive.
Arteriography. Some form of arteriography 
(conventional cut-film, or digital subtraction 
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angiography, DSA) still remains the “gold standard” 
in diagnosis of limb PAD. It tells us the 

Site and extent of arterial lesion, (a)	
State of arteries proximal to occlusion (the (b)	
“run in”),
State of arteries distal to the lesion (the “run (c)	
off”) and 
State of collateral circulation (d)	

It should be clarified that arteriography should not 
be used only to confirm the diagnosis in PAD, because 
clinical examination coupled with non-invasive tests 
usually suffices for this purpose. It should be performed 
only if some form of intervention (operative or 
angioplasty / stenting) is planned. The indications of 
arteriography (DSA) are therefore the same as that 
of surgery/angioplasty. Briefly, these are: presence 
of rest-pain, non-healing ulcers, localized gangrene, 
or incapacitating (poorly compensated) intermittent 
claudication. It should be remembered that one treats 
the patient and not the angiogram. All arterial blocks 
do not require surgery!

CT Angiography/MR Angiography. These are 
relatively non-invasive, and increasingly being 
performed when PAD is suspected. Unlike DSA these 
can be done on out-patient basis. There is excellent 
correlation between CTA/MRA and DSA. MRA has the 
added advantage that this can be done in patients 
with compromised renal function. These modalities 
have decreased the threshold of investigation in limb 
ischemia.

STEP 4: WHAT IS THE ETIOLOGY?
It is important to know the disease process causing 
lower limb ischemia, because the natural history of 
atherosclerosis is quite different from TAO. Because 
both diseases are common in males and heavy 
smokers, there is a tendency to label all lower limb 
PAD as “Buerger’s disease”. This tendency should 
be curbed, not only because (contrary to general 
perception) atherosclerosis is commoner, but also 
because direct arterial surgery is often feasible in 
this condition. 

Atherosclerosis. Smoking, obesity, dyslipidemia, 
hypertension and diabetes mellitus are the known risk 
factors. Contrary to earlier thinking, atherosclerosis is 
very common in Indians – the large number of coronary 
angioplasties / coronary bypass surgery bears an 
eloquent testimony to this fact. It is the commonest 
cause of lower limb ischemia in this country. It is a 
generalized disorder, which afflicts the large and 
medium size vessels. Involvement of coronary, renal 
cerebral and visceral arteries is common.

Thromboangiitis obliterans (Buerger’s disease). It is 
a common cause of limb ischemia in young males. It 
classically involves distal small arteries (digital, crural) 
though proximal involvement may be rarely seen. 
Histologically there is pan-arteritis. The neighbouring 
vein and nerve may be involved in the disease process 
(pan-vasculitis). The differentiating features of the 
two diseases are listed in the table below.

Feature Atherosclerosis Buerger’s
Sex Predominantly male Exclusively male
Smoking Common Invariable
Onset Over 40 years 20-30 years
Age at presentation 50-70 years 30-40 years
Migrating 
thrombophlebitis

Absent May be present

Other system 
involvement

Common Very rare

Arteries involved Large and medium size Small
Distal Runoff Usually present Absent

Collaterals Extensive, ‘tree-root’
Scanty, 
‘Corkscrew’

Potential for arterial 
surgery

Yes Very rare

The Young Claudicant. When faced with a young 
patient with intermittent claudication, one normally 
does not think beyond TAO (Buerger’s disease). It 
is important though to remember some of the other 
conditions because many of these are amenable to 
surgery. These relatively uncommon causes of lower 
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limb ischemia may in fact be seen in any age group.

Presenile atherosclerosis. Atherosclerosis can sometimes 
afflict the younger patient. The condition may may 
mimic TAO. Like the adult variety, proximal vessels 
are involved, and direct arterial surgery is feasible.
Popliteal artery entrapment. The medial head of 
gastrocnemius, which arises from an abnormal position, 
compresses the popliteal artery. The condition occurs 
in young atheletes, and several anatomical variants 
are described. It is possible to demonstrate popliteal 
artery compression on duplex scan / angiography by 
asking the patient to forcefully flex his ankle. Division 
of medial head of gastrocnemius is curative.
Cystic adventitial disease. This is a localized disorder 
afflicting the media and adventitia of the popliteal 
artery. The clear jelly – like contents of the cyst 
resemble that of a ganglion. Angiography reveals 
‘scimitar sign’ (eccentric smooth intraluminal defect). 
Surgery cures the symptoms.
Coarctation of  aorta. Coarctation of aorta (especially 
infrarenal) can cause claudication. Femoral pulses 
are weak, and radio-femoral delay is appreciable; 
murmur over the left hemithorax is common. 
Angioplasty (with or without stenting) or surgery is 
curative. Persistent sciatic artery is a condition where 
femoral pulses are absent due to failure of proper 
development of iliofemoral segment, and the supply 
to lower limb is by the embryonal axial (sciatic) 
artery. The latter is prone to aneurysmal dilatation 
which may cause thrombosis or distal embolization. 
Confirmation is by duplex scan or angiography.
Fibromuscular dysplasa. This primarily tends to afflict 
the renal and carotid arteries, but can sometimes 
involve iliac arteries in young adults.
Arteritis (Takayasu’s). Arteritis or vasculitis may present 
as lower limb ischemia. Takayasu’s disease mostly 
afflicts young females. Systemic manifestations like 
fever, malaise, weight loss and raised ESR are present 
in acute phase of the disease. Carotid tenderness 
is often present. A tubercular etiology has been 
proposed but never proved in India. The condition 
is dealt with in detail in the chapter on upper limb 
ischemia.

Thromboembolism. The patient’s limb may have 
survived a prior thromboembolic episode, leaving 
intermittent claudication as a sequel. Careful history 
gives a clue to diagnosis. If no source of embolism 
is evident, patient should be investigated for 
thrombophilia (hypercoagulable state).
Post-traumatic. A missed arterial injury at the time of 
a previous trauma may manifest later as intermittent 
claudication.
Drugs  Ergot preparations can induce severe 
vasospasm leading to gangrene. Accidental intra-
arterial injection in drug addicts (main liners) can 
cause acute peripheral ischemia.

STEP 5: ASSOCIATED CO-MORBID CONDITIONS
Before considering therapeutic options, it is necessary 
to evaluate the patient fully. It is important to 
remember that atherosclerosis is a generalized 
disorder. A detailed evaluation is taken for cardiac 
disease (angina, history of myocardial infarction or 
congestive cardiac failure, or palpitations), renal, 
ocular (amaurosis fugax), cerebro-vascular (TIA or 
CVA) and mesenteric vessel (postprandial pain, food 
fear and weight loss) involvement. The common co-
morbidities that exist are hypertension, ischemic heart 
disease (IHD), diabetes, COPD, and renal failure. A 
recent study (Journal of Vascular Surgery, Feb 2001) 
has found that claudicants with comorbidities had 
an annual mortality rate of 12% per year; 66% of 
the deaths were due to cardiac events. Critical limb 
ischemia is associated with an annual mortality of 
20%; over 70% of patients are dead in 3 – 5 years. 
Similarly 80% of patients presenting with rest pain, 
and 95% presenting with gangrene will be dead 
within 10 years.

Hypertension. Hypertension should be controlled. 
However it is important to remember that sudden 
‘excellent’ control of BP can worsen limb ischemia due 
to decrease in perfusion pressure. Beta-blockers have 
been traditionally avoided, though current evidence 
does not support the hypothesis that they are harmful 
in PAD. Anti-hypertensive drugs that have a peripheral 
vasodilatory effect (nifedipine, minipress) offer a 
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theoretical advantage in PAD management.

Ischemic Heart Disease (IHD). The major cause of 
mortality in limb ischemia is cardiac. A detailed history 
should be taken for prior myocardial infarction or 
angina. The performance status (NYHA) of the patient 
should be documented. A careful and thorough cardiac 
assessment is mandatory prior to any major vascular 
surgery. X Ray Chest, ECG and cardiac echography 
are routine investigations. Treadmill testing may not 
be possible in patients with lower limb ischemia as 
they may be unable to walk. Dobutamine-atropine 
stress echography is a useful non-invasive assessment 
procedure in such cases. If indicated, thallium stress 
test or cardiac catheterization should be considered. 

Diabetes mellitus. The arterial lesions tend to 
be more diffuse in diabetics. The arteries may be 
incompressible, leading to a falsely elevated ABI 
even in presence of significant arterial disease. 
Several studies have shown that the results of 
arterial surgery are no different in diabetics: limb 
salvage and patency rates of peripheral bypasses 
are comparable to non-diabetics. A good glycemic 
control, of course, is mandatory.

Chronic Obstructive Pulmonary Disease Smokers 
are prone to respiratory disorders, Chest X Ray 
and pulmonary function tests should be used for 
preoperative evaluation. The pulmonary status should 
be optimized by cessation of smoking, physiotherapy, 
bronchodilators, and incentive spirometry.

Renal Failure. Renal status should be assessed by 
BUN / Creatinine estimation. DTPA/MAG III scan 
may be indicated. Pre-op dialysis may be required. 
Nephrotoxic drugs should be used with caution: these 
include NSAIDs, statins, biguanides (metformin), 
cephalosporins, ACE inhibitors, beta blockers, and 
thiazide diuretics, amongst others.

Hyperlipidemia/Dyslipidemia. A lipid profile is 
mandatory in patients with atherosclerotic PAD. Lipid 
abnormalities are common and require attention. 
Serum homocystine levels may also be elevated in 
patients with PAD.

STEP 6: WHAT ARE THE THERAPEUTIC OPTIONS?

A large majority of patients with lower limb ischemia 
can be treated by conservative measures. The 
remainder would require some active therapeutic 
intervention by way of surgery, angioplasty, or other 
ancillary procedures. Amputation is required in end-
stage disease where all therapeutic options have 
failed.

Conservative Measures. They are particularly 
beneficial in managing intermittent claudication. This 
consists of the following:
Stop smoking. The patient should be told that he can 
choose between his limb and cigarettes. Cessation 
of smoking has been shown to arrest the progression 
of disease and improve walking distance in both 
atherosclerosis as well as TAO. In fact tobacco in any 
form should be discontinued.
Keep walking! Patient may be afraid to walk because 
of the fear that may worsen his clinical condition. He 
is to be assured that exactly the opposite is true: 
walking promotes development of collaterals and 
the claudication distance usually improves. Several 
randomized trials have shown that a supervised 
exercise-training program is as effective as PTA 
(percutaneous transluminal angioplasty) in improving 
walking distance in intermittent claudication.
Exercise Even exercise of the upper limbs is beneficial. 
Studies show regular exercise decreased mortality 
due to a reduction in cardiac events.
Care of  feet “Take care of your feet like your face” 
is a good adage for patient. This is even more crucial 
in diabetic patients with PAD. Well fitting footwear 
must be worn at all times. Particular attention is to be 
paid while cutting nails. Even trivial injuries should be 
brought to the notice of the physician.
Heel raise An inch of heel raise in the shoe decreases 
the workload on calf muscles and improves MWD in 
patients with intermittent claudication.
Life-style modification Elderly patients should be 
advised to adjust their lifestyle rather than opt for 
aggressive surgical revascularization for moderate 
intermittent claudication.
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Pharmacotherapy The drugs enumerated below have 
been tried in atherosclerosis. Their use in TAO remains 
largely unproven.
• 	 Soluble aspirin in doses of 40-300 mg OD has 

been shown to be beneficial in patients with 
atherosclerotic PAD. It should be prescribed to 
all patients unless contraindications to its therapy 
exist.

• 	 Other anti-platelet agents Dipyridamole and 
ticlopidine / clopidrogel are as effective as 
aspirin, but considerably more expensive. A 
combination of dispirin and clopidrogel may be 
used, especially after PTA/stenting. Picotamide 
may be used alternatively. Anti-platelet agents 
reduce adverse vascular events – stroke, 
myocardial infarction, and death by 25%, and 
also improve patency of vascular grafts.

• 	 Statins These HMG-CoA inhibitors reduce 
serum cholesterol and LDL. In addition they 
improve endothelial cell function, reduce plasma 
fibrinogen levels, and have plaque stabilization 
and antithrombogenic properties. Their main 
reason for use is to reduce cardiovascular events. 
However, a recent study has demonstrated that 
statins (Atorvastatin) not only reduce cardiac 
mortality, but also improve the claudication 
distance. Liver function should be monitored 
during their therapy.

• 	 Vitamins B6, B12 and folic acid should be used if 
patient has hyperhomocystinemia, an independent 
risk factor for development of PAD. Homocystine 
generates oxygen-free radicals which lead to 
endothelial dysfunction, impaired nitric oxide (NO) 
generation and smooth muscle cell proliferation 
leading to worsening of atherosclerosis.

• 	 Cilostazol (Zilast, Stiloz, Pletal, Pletoz) This is a 
phosphodiesterase III inhibitor which increases the 
cellular levels of cAMP. It acts by inhibiting platelet 
aggregation, reducing vascular smooth muscle 
proliferation, and by vasodilatation. Four RCTs 
have demonstrated improvement in claudication 
distance with its use. In another  randomized 
controlled trial, this drug was twice as effective 
as pentoxyfylline in intermittent claudication. 

Dose: 50-100 mg bd. Congestive heart failure is 
a contraindication for its use. Response may take 
2-3 weeks; it should be tried for at least four 
weeks before deciding to discontinue it.

•	 Pentoxyfylline (Trental) This hemorheological 
agent has been shown to modestly increase the 
claudication distance in intermittent claudication 
in about 60-70% of cases. Dose: 400-800 mg 
tds. Like cilostazole, response may be apparent 
only after 2-3 weeks.

•	 Naftidofuryl (Praxilene) This drug has a local 
anaesthetic action, and locally it increases 
ATP levels, reduces lactic acid and improves 
oxygenation. It is popular in Europe in management 
of intermittent claudication, and has been claimed 
to be superior to pentoxyfylline. Dose: 100 mg 
tds.

•	 Buflomedil has alpha-1 and alpha-2 adrenolytic 
effects. It decreases vasoconstriction, increases 
red cell deformability, and has a weak anti-
platelet and calcium antagonistic effect. Two 
small studies have shown improvement in walking 
distance compared to plcebo.

•	 Inositol nicotinate causes cutaneous 
vasodilatation, fibrinolysis, and lowers lipids. No 
significant benefits shown in RCT. Dose: 3-4 gm 
per day.

•	 Carnitine This naturally occurring foodstuff may 
be of some benefit in intermittent claudication. 
L-carnitine and propionyl levocarnitine (2 gm/
day) are commercially available. No RCT 
available.

•	 Alternative Medicines: Ginko Balboa has been 
claimed to have a beneficial effect on MWD. 

• 	 Analgesics These are used in treatment of rest 
pain; they have no role in intermittent claudication. 
Treatment is usually begun with a combination 
of milder analgesics (paracetamol, brufen, 
diclofenac etc.). Codeine, ketorolac and tramadol 
may be tried. Narcotic analgesics are best 
avoided as they can lead to drug dependence; 
they may only be used for 48-72 hours to break 
he pain cycle in severe ischemic rest pain.

•	 Prostaglandins I & E (Prostin VR, Alpostin, 
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Ilomedin) Prostaglandin infusions have been 
tried for limb salvage in critical limb ischemia 
(CLI) when direct arterial surgery is not possible. 
Limb salvage rates of about 60% have been 
reported. The drugs are expensive (Rs.9, 000 per 
vial) and the recommended 14 – 28 day course is 
not affordable by most Indians.

• 	 Heparin  Unfractionated, or low molecular weight 
heparin is used in the immediate post-operative 
period after direct arterial surgery by most 
vascular surgeons.

•	 Oral anticoagulants Warfarin and nicoumalone 
(acitrom) have been used for long-term 
anticoagulation after below knee bypasses, and 
have been shown to enhance graft patency rates 
of venous bypass grafts (the Dutch BOA study).

• 	 Vasodilators agents like nicotinic acid and 
duvadilan have no role in management of 
occlusive PAD because there is no known agent 
that can dilate a pathologically diseased artery. 
They may be of some benefit in vasospastic 
disorders.

Local measures to promote wound healing Refractory 
ulcers which fail to heal are a real management 
problem in PAD. Regular dressings are usually of 
little avail. Improving blood supply by surgical 
revascularization or angioplasty (see below) is the best 
way to promote ulcer healing. Some of the measures 
which can be tried as adjunct to revascularization (or 
independently if revascularization is not possible) 
are listed below.
* 	 Beclapermin (rhPGDF-BB) Gel A number of studies 

have shown that application of beclapermin gel 
improves ulcer healing.

* 	 Hyperbaric Oxygen Therapy (HBOT) HBOT has 
been tried for last several decades to promote 
wound healing. It may be of some use of in TAO, 
but is of little value in atherosclerotic PAD.

* 	 Vacuum Assisted Closure (VAC) device VAC 
device has been claimed to assist in healing of 
chronic ulcers, including those due to PAD. No 
large confirmatory study is available.

* GMCSF Peri-ulcer injections of Granulocyte 

Macrophage Colony Stimulating Factor (GMCSF) 
have been used to promote healing in chronic 
ulcers. Their benefit in PAD remains unproven.

Angioplasty / stenting Percutaneous transluminal 
balloon angioplasty (PTA) alone or in combination 
with a stent is useful in dilating stenosed arteries. It 
is most effective in solitary, discrete, small (<5cm), 
non-calcified stenotic lesion in a large artery (aorta/
iliac) with a good distal outflow. Stent is a metallic 
device (tube) which is mounted on a balloon catheter 
and can be inserted at the site of stenosis /occlusion. 
It is used if significant residual stenosis remains after 
PTA, if there is a dissection at the time of PTA in total 
occlusions, and in long-segment occlusions. The obvious 
advantage of these procedures over surgery is that 
they can be performed under local anaesthesia, 
and are minimally invasive avoiding long incisions 
and complicated surgical procedures. A word of 
caution, though. Arterial stenosis/occlusions may be 
detected incidentally while performing angiography 
for some other reason (e.g. cardiac catheterization). 
The temptation to angioplasty/stent the lesion 
(‘oculo-cephalic reflex’!) should be strongly resisted 
till a thorough clinical evaluation has been done and 
vascular consultation obtained. It is wise to recall that 
one treats the patient, not the angiographic lesions.

Surgical revascularization Direct arterial surgery 
may be in the form of endarterectomy or bypass 
surgery. This can only be attempted if there is a good 
“run in” and “run off” beyond the block.

Endarterectomy Removal of atheromatous plaque 
along with portion of media disobliterates the artery 
and restores normal size of the lumen. It is useful 
for localized blocks (e.g. carotid artery stenosis or 
profunda femoris stenosis at origin). The arteriotomy 
is usually closed by vein or synthetic patch (“patch 
angioplasty”).

Peripheral Bypass Surgery Arterial bypass surgery 
has now been performed for over five decades 
with excellent results. The bypass conduit is either 
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autogenous saphenous vein (‘reversed’ or ‘in situ’), 
or some synthetic material (coated dacron or 
polytetrafluoroethylene, PTFE). For larger arteries 
(e.g. aortobifemoral bypass for aorto-iliac occlusive 
disease), prosthetic grafts are utilized because of the 
small diameter of saphenous vein. For infrainguinal 
bypass, saphenous vein is ideal, though prosthetic 
grafts can be used for above-knee femoro-popliteal 
bypass. Bypasses to tibial arteries and even plantar 
arteries can be done.

Indirect surgical methods for improving circulation. 
These should only be attempted when direct arterial 
surgery or PTA is not feasible as the results of 
direct interventions are far superior to the indirect 
methods.

Sympathectomy Is a useful procedure for 
management of non-healing arterial ulcers, and in 
localized gangrene (in combination with conservative 
amputation). It is also useful in relieving rest-pain in 
about 80% of cases. It has no role in management of 
intermittent claudication. Sympathectomy may not be 
of much use in diabetic PAD, as they are already said 
to have undergone ‘auto-sympathectomy’ because of 
neuropathy.
Omental transfer Omentum can be lengthened, based 
on its arterial arcades, and can be brought down to 
lower leg. It is claimed to improve circulation by its 
angiogenic properties. It is useful only in management 
of critical limb ischemia in TAO patients; response 
rates are of the order of 70%.
Unilateral adrenalectomy has also been reported 
from a center in India for management of Buerger’s 
disease. It lacks scientific basis, and has not been 
confirmed independently.
Ilizarov technique Ilizarov external fixator has been 
used for ‘distraction angiogenesis’ in TAO. At this point 
of time its use can only be considered experimental.
Epidural spinal cord stimulation A lead can be placed 
in the epidural space at T10-11 level and connected 
to an impulse generator implanted subcutaneously. 
Dorsal column stimulation relieves rest pain. Response 
rates of 70-80% have been reported. It may also 

improve skin microcirculation. The device is expensive 
(about three lakh rupees).

Other methods for improving circulation. Some 
measures tried in recent times are listed below.
Chelation Therapy Chelation therapy using EDTA 
(ethylenediaminetetraacetic acid) is one of the 
non-conventional methods for improving circulation. 
Repeated EDTA injections are combined with vitamins, 
trace elements and iron supplements. It is said to 
reduce the calcium content of atherosclerotic plaques, 
lowering LDL oxidation and facilitating activity 
of hydroxyl radical scavengers. It also diminishes 
platelet adhesion and attenuates reperfusion injury. 
Tall claims are made regarding its efficacy by its 
proponents, but there is little validated scientific 
evidence; the effects are likely to be due to powerful 
placebo responses.
Therapeutic angiogenesis VEGF (vascular endothelial 
growth factor), and bFGF (beta fibroblast growth 
factor) have been used experimentally as well 
clinically, both in intermittent claudication as well as 
critical ischemia.  While the earlier case control studies 
showed some dramatic results, two large randomized 
trials (TRAFFIC study in 2002, and RAVE trial in 2003) 
failed to demonstrate any significant benefit thereby 
dampening the enthusiasm in this field.
Stem Cell Therapy Direct injections of stem cells called 
endothelial progenitor cells (harvested from patient’s 
bone marrow or peripheral blood) in ischemic areas 
(e.g. calf muscles), in order to promote local formation 
of capillaries is another method of promoting 
therapeutic angiogenesis. The TACT study (2002) 
demonstrated relief of rest pain in 86% and ulcer 
healing in 66% of patients. This exciting development 
is in its infancy, and may well be the answer for end-
stage PAOD.

Amputation This is required for established gangrene, 
and in management of critical limb ischemia when 
all therapeutic options have been exhausted / have 
failed. Rarely amputation may be preferred to 
direct revascularization in a patient with severe co-
morbidities who is unlikely to be ambulant even with 
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a successful bypass. Local amputations (e.g. of a toe) 
usually heal in TAO; in contrast major amputations 
are usually required in atherosclerosis.

STEP 7: RISK: BENEFIT ANALYSIS (DECISION MAKING) 
& GUIDELINES

Armed with the knowledge of the clinical condition of 
the patient and the available therapeutic options, the 
final step in decision-making arrives: what treatment 
does one offer the patient? A large number of factors 
determine the decision, and most of them have 
already been dealt with. The advantages (benefits) 
of a procedure e.g. surgery - relief from disability 
(short walking distance) or pain; avoiding a future 
event (limb loss); improvement in function (increased 
walking distance); and the duration of benefit (bypass 
patency rates) have to be weighed against its inherent 
disadvantages (risks) - mortality, permanent and 
temporary morbidity, lack of improvement (primary 
failure) and secondary failure (post-op occlusion). 
While it may not be possible to give exhaustive 
management guidelines, a few examples would be 
in order.

1. Intermittent claudication is best treated with 
conservative measures, at least initially. Cessation 
of smoking coupled with pharmacological measures 
(aspirin, statins, and cilostazole) improves symptoms, 
and my halt the progress of disease. Other risk 
factors (hypertension, diabetes mellitus) should be 
controlled. Surgery/PTA should be reserved for 
disabling claudication only. Proximal (aortic/iliac) 
lesions should be treated more aggressively, at an 
early stage than distal occlusions.

2. Critical limb ischemia / Fontaine Stage III/IV. 
Some form of intervention is strongly recommended 
for critical limb ischemia, as these patients may 
otherwise invariably land up with major amputation. 
Pain can be relieved by continuous epidural analgesia 
(via a catheter) while the patient is ‘worked up’ for 
surgery. The choice between PTA/Surgery has been 
dealt with in the previous section.

3. Aorto-iliac disease. The patency rates after 
angioplasty/surgery are of the order of 90-95% at 
5 years. The procedure is therefore recommended 
even for intermittent claudication. PTA / stenting is 
preferable, if feasible, because of lower mortality 
and morbidity (1-5%). Open surgery has a mortality 
rate of 2 - 5 % (depending on associated co-
morbidities) and morbidity rate of another 10%.

4. Femoro-popliteal disease (above knee). PTA / 
stenting have only a 50% 1-year patency rate, and 
are rarely recommended as the initial procedure for 
this condition. PTA may be however be considered 
when surgery is not possible due to prohibitive 
operative risk. Saphenous vein or PTFE bypass has a 
patency rate of 60% at 5 years; the patency rates of 
saphenous vein bypass are superior. Pharmacological 
adjuncts for enhancing prosthetic graft patency include 
coating the luminal surface with carbon (Carboflo ®), 
or bonding the graft with heparin (Propaten ®). The 
advantage of PTFE/Dacron graft is that it spares the 
native saphenous vein for a future CABG or a redo 
peripheral vascular surgery. However these grafts 
are expensive (approx. Rs. 2,000/- or more); the 
saphenous vein is free. There is also some evidence to 
suggest that patients whose synthetic grafts occlude 
at a later date do worse than patients with occluded 
venous grafts. Operative treatment of above-knee 
femoro-popliteal occlusions is recommended both for 
limb salvage (critical ischemia) as well as for severe 
intermittent claudication. Current evidence favours use 
of vein grafts; if long term results of heparin bonded 
grafts are good they may become the preferred 
conduit of choice.

5. Distal vessel (below knee) disease. Bypasses 
made to below-knee popliteal artery or crural arteries 
have a limited patency rate of 50-60% at 3 years. 
The procedure is therefore indicated only for limb 
salvage in critical ischemia, and never for treatment 
of intermittent claudication alone. A distinction must 
be made between bypass patency rate and limb 
salvage rate. The two are not synonymous. Limb 
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salvage rates are always superior to bypass patency 
rates, because not all patients with an occluded 
bypass end up with amputation. Collateral circulation 
often develops in the intervening period, so that graft 
occlusion does not necessarily lead to amputation. 
Only saphenous (or cephalic) vein should be used 
for below-knee bypass, because prosthetic graft 
patency rates are extremely poor. If one is forced 
to use a prosthetic graft due to non-availability of a 
suitable vein, a venous ‘collar’ or ‘cuff’ (‘Miller’s cuff’, 
or ‘St Mary’s boot’), or a vein patch (‘Taylor’s patch’) 
should be used at the distal anastomotic site. There 
is no difference in the patency rates of reversed or 
‘in situ’ saphenous venous bypass. However wound 
complication rates are lower with ‘in-situ’ bypass.
Lately there are increasing reports in literature for the 
use of infrapoliteal angioplasty in the management 
of critical limb ischemia. Some series have reported 
patency rates equivalent to vein bypass surgery. The 
performance of this (relatively short) procedure under 
local anaesthesia, avoiding major surgery requiring 
long anaesthesia makes it an attractive treatment in 
this group of critically ill elderly patients.

6. Buerger’s Disease. Conservative treatment is 
the cornerstone of therapy. Cessation of smoking is 
mandatory. The patient should be bluntly told that 
he can choose between his cigarette / ‘bidi’ or his 
leg. Direct arterial surgery is rarely possible in TAO. 
However, when feasible, it should be undertaken as 
limb salvage results are good. For those patients 
who present with critical limb ischemia (non-healing 
ulcers / rest pain), initial management should consist 
of bed rest (with head end elevated), pain relief by 

a continuous epidural catheter infusion, anti-platelet 
agents, oxygen inhalation, and perhaps intravenous 
prostaglandins (I or E). Hyperbaric oxygen therapy 
may also be useful for treatment of non-healing 
ulcers. Sympathectomy is the most accepted and 
the least controversial procedure in this setting, and 
carries a success rate of 60-70%. Adrenalectomy 
has not been proved to be of any benefit. Omental 
transfer or Ilizarov’s technique should be reserved 
for sympathectomy failures. None of these should be 
performed for patients with intermittent claudication 
alone. Conservative amputations (e.g. toe, forefoot) 
should be attempted in TAO as they often heal 
well; major ones (e.g. BK amputation) are rarely 
required.

CONCLUSION

Chronic lower limb ischemia due to PAD is commonly 
encountered in clinical practice. Atherosclerosis is 
the commonest cause: Buerger’s disease is often 
the cause in young. Intermittent claudication can be 
managed conservatively, while rest-pain, ulceration 
or gangrene require angiography followed by 
angioplasty/stenting or peripheral bypass surgery. 
These procedures lead to an improved quality of 
life and avoid limb loss. Co-morbidities should be 
carefully assessed in the elderly since majority of 
these patients suffer from concomitant CAD (coronary 
artery disease).
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	 bfFt] ls/f (Dental Caries) / bGt xiff{ 
(Periodontitis) ;dfhdf JofKt bfFt / luhfsf k|d'v 
;+qmd0fx? x'g\ . 

	 bfFt] ls/f cfFvfn] b]Vg g;lsg] ;'Id lhjf0f' 
(Bacteria) sf] ;+qmd0fn] x'G5 . AofS6]l/of w]/} k|hfltsf 
x'g5g\ . bfFt] sL/f nfUg] sf/s tTj aGg] rflxF :6]«K6f] sf]s; 
d'6fG; (Strepto Coccus Mutans), :6fkmfOnf]sf]s; cl/o; 
(Staphylococcus Aureus), NofS6f]Aofl;n; Pl;8f] lkmn; 
(Lactobacillus Acidophilus) x'g\ . oL AofS6]l/of x?n] 
vfB kbfy{nfO{ ;8fO{ (Formentation) u/L cDn (Acid) 
agfOlbG5g\ . pQm cDnn] bfFtsf] vlgh kbfy{x? SoflN;od / 
km:kmf]/;sf] lqmi6nnfO{ w'nfOlbG5g\ / bfFtdf Kjfn k5{ . o;/L 
bfFtdf Kjfn kg]{ k|lqmofnfO{ g} bfFt] ls/f nfu]sf] elgG5 . bfFt] 
ls/fn] kf/]sf] KjfnnfO{ bfFt] ls/fn] vfPsf] elgG5 . t;y{ bfFt] 
ls/f cGo ls/fh:tf] cfFvfn] b]Vg ;lsFb}g, o;nfO{ ;'Idbz{s 
oGq (Microscope) n] dfq b]Vg ;lsG5 . 

	 bfFt] ls/fsf] ;DaGwdf xfd|f] ;dfhdf Pp6f cGwljZjf; 
JofKt 5 Tof] s] eg] bfFt] ls/f rfdndf kg]{ sL/f h:tf] nfdf] 
x'G5 / of] emf/km's ug]{n] dGq km's]/ emfg{ ;S5g\ . of] hfb' 
h:tf] xftsf] ;kmfO{ dfq xf] . o;df s'g} ;Totf 5}g . olb 
bfFtdf ls/fn] vfPsf] 7fpFdf ;fFlRrs} To:tf] 7"nf] ls/f x'g] 
eP ljZjdf bGt lrlsT;sx?n] klxn]b]lv cfh;Ddg c/jf}+ 
bfFtx?sf] k/LIf0f / pkrf/ ubf{ To:tf ls/fsf] af/]df l/kf]l6ª 
(Reporting) ubf{ x'g\ . t/ cfh;Dd u/]sf 5}gg\ / ;a} bGt 
lrlsT;sx?n] bfFt]ls/fsf] sf/0f JofS6]l/ofsf] ;+qmd0fn] ubf{ 
g} xf] eGg]df Ps dt 5g\ . 

	 clxn];Dd xfdLx?n] bfFt] ls/f s] xf] / of] s;/L nfU5 
eGg] af/]df rrf{ u¥of}+ . ca xfdL bfFt] ls/fsf nIf0fx?sf] 
af/]df rrf{ ug]{5f}+ . bfFtdf AofS6]l/ofn] cfqmd0f u/]kl5 
;'?df sfnf] bfu b]vf k5{ . bfFtdf sfnf] bfu b]vf kg'{ g} 
bfFt] ls/fsf] k|f/lDes nIf0f xf] . JofS6]l/ofn] bfFtdf nfu]sf] 

vfB kbfy{ ;8fpg] qmddf d]6faf]lns k|f]8S6 (Metabolic 
Product) sf] ?kdf sfnf] bfux? (Black Stains) pTkGg 
x'g5g\ . 

	 bfFtdf sfnf] bfu dfq 5 t/ Kjfn (Covity) kl/;s]sf] 
5}g eg] To;nfO{ vf; s]xL ug'{ kb}g t/ bfFtsf] ;/;kmfO{ / 
cfxf/df ;'wf/ Nofpg'k5{ . h:tf] lbgx'F @ k6s ljxfg / a]n'sf 
d~hg;lxtn] a|; ug]{ / olb ;lsG5 jf ;Dej 5 eg] s]xL 
7f]; vfB kbfy{ vfgf;fy a|;n] bfFt xNsf ;kmf ul/xfNg] . 
u'lnof] vfB kbfy{ sd vfg] jf vfPkl5 hf]8n] d'v s'Nnf ug]{ 
jf ;Dej eP, ;lsG5 eg] a|;n] bfFt ;kmf ul/xfNg] . bfFtdf 
vfg]s'/f c8\lsg uPdf vfgf vfO;s]l5 t'?Gt cl8\lsPsf] 
vfgf lemSg] / bfFtdf nfdf] ;do;Ddg\ c8\lsg glbg] . 

	 dfly pNn]lvt k|oTgx? (Efforts) bfFtsf] ;/;kmfOsf] 
nflu clt dxTjk"0f{ 5g\ / oL k|oTgx?nfO{ clgjfo{ ?kdf 
Jojxf/df ptfg'{k5{ . bfFtdf ls/f nfUgaf6 arfpg oL 
k|oTgx? lsg} k|efjsf/L (Effective) 5g\ . o;sf/0f h;/L 
ePklg dfly pNn]lvt ;'emfjx?nfO{ dgg\ u/]/ Jojxf/df 
sfof{Gjog ug'{ æ/f]u nfu]/ pkrf/ ug'{eGbf /f]u nfUg glbg' 
g} hfltÆ (Prevention is better Than Cure) x}g / <

	 bfFtdf Kjfn kl/;s]sf] 5 eg] To;sf] nIf0f bfTsf] 
Kjfn slt ulx/f] 5 eGg] s'/fdf lge{/ ub{5 . olb Kjfn 
(Cavity) bfFtsf] aflx/L tx, Ogfd]n (Enamel) df dfq} 
;Lldt 5 eg] s'g} klg nIf0f b]vf kb}{g . olb Kjfn bfFtsf] 
bf];|f] tx 8]lG6g (Dentine) ;Dd k'u]sf] /x]5 eg] bfFt l;l/· 
u5{, ljz]iftM tftf]–lr;f] vfFbf / u'lnof] vfB kbfy{ vfFbf . 
olb Kjfn t];|f] tx (Layer) kNk (Pulp) df k'u]sf] 5 eg] bfFt 
b'V5 . bfFtsf] leqL tx g} t];|f] tx xf] h;nfO{ kNk (Pulp) 
elgG5 . kNkdf bfFtsf gzfx?, /Qm gnLx?, sf]ifx? (Cells) 
x'G5g\ . k|foMh;f] bfFt] ls/fn] g;f e]l6;s]sf] /x]5 elgG5 . 
of] eg]sf] bfFt] ls/f cyjf JofS6]l/ofn] bfFtsf] ulx/f] leqL tx 
(Pulp) ;Dd e]l6;s]sf] eGg] a'emfpF5 . 

bf“t / luhfsf /f]ux? / lgbfgsf pkfox?

bGt :jf:Yo

8f= k|sfz a/fn
jl/i7 bGt lrlsT;s

8f= k|sfz a/fn
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	 kNkdf k'u]kl5 ;+qmd0f km}lnFb} uP/ h/fsf] 6'Kkf]df 
klg k'U5 . To;a]nf bfFtn] rkfpFbf / dfly / tnsf bfFtx? 
cfk;df ;Dks{df NofpFbf bfFt b'Vg] x'G5 . o; cj:yfnfO{ 
Periapical Periodontits elgG5 . k5 uP/ ;+qmd0f km}lnO 
ufnf ;'lGgg], cg'xf/ klg ;'lgg] x'G5 . o;nfO{ ;]n'nfOl6; 
(Cellutitis) ePsf] elgG5 . bfFt] ls/fsf] ;+qmd0fn] kl5 uP/ 
Alveolitits, Osteomyelitis ;d]t x'g ;S5 . 

	 ha Facial Cellutist x'G5, ta ;+qmd0f (Infection) 
km]l;on e]g (Facial Ven) jf ;Dks{ e]g (Communicating 
Ven) x'Fb} Pterygoid Venous Plexus df k'U5, ToxfFaf6 
Emssary Veins x'Fb} Cavernous Venous Sitius df k'U5 
/ Cavernous Venous Thrombosis klg u/fpg ;S5 . 
o;/L ;+qmd0f lbdfu glhs k'U5 / of] lgs} 3fts cj:yf 
xf], o;n] d[To' ;d]t u/fpg ;S5 . ljZjdf Antibiotics sf] 
cfljisf/ gx'Fbfsf] ;dodf bfFt] ls/fn] dflg;sf] Hofg hfg] 
cj:yf lyof] . dfl;gsf] :yfoL bfFtx?dWo] klxnf] a+uf/f (First 
Molar) ;a}eGbf rfF8} d'vdf pd|G5 (Erupts First) .  of] 
bfFtsf] ;a}eGbf rfF8} cfpg] / o;df w]/} vfN6fv'N6L (Pitsand 
Fissures) x'g] x'Fbf ltgLx?df rfF8} bfFt] ls/f nfU5 lsgsL 
Pits and Fissures df vfgf c8\lsg], ;/;kmfO{ ug{ uf¥xf] 
x'g] x'G5 . ljutsf] ;dodf ;g\ !(#) jf k"j{sf] ;dodf 
bfFtsf] pkrf/ clxn]sf] h:tf] Jofks lyPg . bfFt] ls/fn] vfg 
;'? u/]kl5 of] km}lnFb} bfFtsf] klxnf] tx Ogfd]n (Enamel), 
bf];|f] tx (Dentine), leqL tx (Pulp) x'Fb} bfFtsf] h/fsf] 
6'Kkf] jl/kl/sf] x8\8L leq (Alveolr bone) ;+qmd0f eP/ 
(Alvealitits) cg'xf/ ;d]t ;'lgg (Cellutis yfn]kl5 To;nfO{ 
lgoGq0fdf lng clxn]sf] h:tf] k|lth}ljs cf}ifwL (Antibiotics) 
lyPg . kmn:j?k ;+qmd0f (Infection) n] km}lng] df}sf 
kfpFYof] . of] lbdfu (Brain) glhssf] Cavernous Sinus 
df k'u]/ Covernous Sinus Thrombosis u/fpFYof] . o; 
j/k/ klg ;+qmd0f km}lnP/ lbdfunfO{ ;'/lIft /fVg] cfj/0f 
(Meninges) nfO{ klg ;+qmd0f uYof]{ (Meningitis) / cGTodf 
dflg;sf] d[To' x'GYof] . o;/L PG6Ljfof]l6s cf}ifwLsf] k|rng 
cl3 xhf/f}+ dflg;n] bfFt] ls/fsf] sf/0faf6 csfndf Hofg 
u'dfPsf lyP . lrlsT;sx? klg klxnf] a+uf/fdf nfluxfNg] 
bfFt] ls/faf6 lsg} ql;b lyP . lsgsL pgLx? tTsflng 
;dodf lgoGQ0fdf lng c;dy{ lyP . ctM pgLx?n] klxnf] 
a+uf/f g} kmflnlbg] cleofg rnfPsf lyP . bfFt] ls/f nfUgaf6 
arfpg / o;sf] uDeL/ c;/af6 d'Qm ug{ klxnf] a+uf/f 

(First Molar) g} kmflnlbg] u/]sf lyP . o;nfO{ Wilknson's 
Extractists elgG5 . 

	 clxn] ;Ddg\ xfdLn] bfFt]ls/fn] (Dental Caries) 
vfPkl5 b]lvg] nIf0fx? (Symptoms) / To;sf] Pskl5 csf]{ 
c;/x? (Sequlae Events) sf] af/]df rrf{ u¥of}+ . ca 
xfdL bfFt] ls/fn] vfPkl5 s;/L pkrf/ ul/G5 eg] af/] rrf{ 
ug]{5f}+ . 

	 bfFt] ls/fn] vfPsf] pkrf/sf] ljlw bfFt] ls/fn] slt 
ulx/fO;Ddg\ vfPsf] 5 eGg] s'/fdf lge{/ ub{5 . olb ls/fn] 
bfFtsf] Ogfd]n ;Ddg\ vfP/ Kjfn kf/]sf] 5 eg] ;fwf/0f 
e/] x'G5 -Simple Filling is Sufficient) . olb bfFt] ls/fn] 
clns ulx/f] ;Ddg\ vfPsf] 5 / bfFtsf] bf];|f] tx (Dentin) 
;Ddg\ k'u]sf] 5 eg] klxn] a]; (Base) nufpg] clg dfq 
dfly eg]{ sfd ug'{k5{ . a]; (Base) nufpg' ePsf] Zinc 
Oxide Eugenol, jf Zinc Polycarbotylate Cement sf] 
1 mm df]6fO ePsf] l;d]G6sf] 1 tx nufpg' xf] . o;n] 
tftf] lr;f]sf] k|efjaf6 bfFtsf] 8]lG6g / kNknfO{ arfpF5 . 
To;kl5 dfly Varnis Coat u/]/ rfFbL (Silver Amalgam) 
n] eg{ ;lsG5 . rfFbLn] eg'{ eg]sf] Silver Amalgem n] 
eg'{ xf] . o;df Silver Powder a9L / s]xL dfqfdf tfdfsf] 
w"nf] Cupper, Tin(Sn) and Zinc (An) sf] klg yf]/} dfqfdf 
ld>0f /xG5 . o;nfO{ clt z'4 kf/f] (Triple Distilled 
Mercury) ;Fu ld;fP/ 3f]lnG5 / Paste h:tf] agfOG5 . 
ToxL bfFtsf] Kjfndf /fv]/ 6flnG5 / of] @$ 306fleqdf 
k"0f{?kdf s8f (Set) x'G5 . ctM rfbLn] bfFt e/]sf] lbgdf 
pQm bfFtn] @$ 306f;Ddg\ s]xL gvfg' /fd|f] x'G5 . 

	 bfFt s'g kbfy{ (Material) n] ebf{ /fd|f] x'G5 < 
egL k|foM dflg;n] ;f]Wg] u5{g\ . bfFt eg]{ kbfy{ ljljw 5g\ 
h:t} M Silver Amalgam, Postaier Composite, Glass 
Ionomer Cement etc. bfFtsf] a+uf/fdf demf}nf jf 7"nf] 
?kdf ls/fn] vfPsf] 5 eg] / Tof] Occlusel Load kg]{ 
laGb'df (rkfpFbf b'O{ bfFt dfly / tnsf] hf]l8g] laGb'_ 5 eg] 
;a}eGbf alnof] kbfy{ rfFbL Silver Amalgam g} xf] / o;sf] 
j}slNks pkfodf Postaier Composite klg k|of]u ug{ 
;lsG5 t/ Composite clns dxFuf] k5{ . a+uf/f ePklg 
;fgf] jf demf]nf vfnsf] bfFtdf Kjfn /x]5 eg] jf Occtusal 
Load gkg]{ ljGb'df 5 eg] zLzf Glass Ionomer n] eg{ 
;lsG5 . cufl8 k§Lsf] bfFt xf] eg] Anterior Composite 
n] eg'{k5{ . Anterior Composite, bfFt sn/sf] x'G5 / 
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zf]efodfg b]lvG5 . Composite n] Filling ubf{ bfFtsf] 
sn/sf] /ª\u (Shade Selection) 5gf}6 ug'{k5{ / Natural 
bfFt sf] Color ;Fu Match vfg] Shade Selection u/L 
Composite nufpg'k5{ . 

	 rfFbL (Silver Amalgam) n] ebf{ bfFtsf] Kjfn 
(Cavity) sf] leQfx? (Walls) df Varnish Coat ug'{k5{ . 
t/ Glass Ionomer jf Composite n] ebf{ ;f] Coat ug'{ 
x'Fb}g . bfFt ebf{ d'vdf pTkfbg x'g] ¥ofn (Saliva) sf] 
ljz]iftM lgoGq0fdf /fVg'k5{, plrt tl/sfn] Isolation u/]/, 
gq e/]sf] l6sfp x'Fb}g . 

	 olb bfFt] ls/fn] t];|f] tx jf leqL tx;d]t e]6fO;s]sf] 
5 eg] To;sf] h/fb]lvsf] pkrf/ (Root Canal Treatment) 
ug'{k5{ . Root Canal Treatment nfO{ ;+If]kdf eGg'kbf{ 
RCT elgG5 . RCT kl5 /ª kl/jt{g ePsf] cufl8sf] bfFt 
/ k5fl8sf] a+uf/fdf Crown -bfFtsf] vf]n_ nufpg'kb{5 . 
olb kNk (Pulp), Periapical Region cyf{t h/fsf] 6'Kkf] 
jl/kl/ lkk (Pus) hd]sf] 5 clg lj/fdLnfO{ y|f]ljª k|sf/sf] 
b'vfO{ (Trhobbing Pain) jf ;]n'nfOl6; (Cellutistis) 
cyjf x8\8Lsf] ;+qmd0f (Ostcomyelitis) ePsf] 5 eg] k|lt 
h}ljsL cf}ifwL cyf{t PG6Ljfof]l6s cf}ifwLsf] ;]jg ug'{k5{ . 
PG6Ljfof]l6s cf}ifwLdf Percilin u|'ksf] jf Ciprofloxacin 
jf Eryturomycin dWo] s'g} Ps Metronidazole jf 
Tinidazole df s'g} Ps 5fGg'k5{ . oL k|lth}ljs cf}ifwLx?sf] 
;]jgaf6 ;+qmd0f lgoGq0fdf cfPkl5 ;+ej eP Root Canal 
Tretment Complete ug]{ / c;+ej eP bfFt pv]Ng' 
k5{ . lkk hd]sf] cj:yfdf bfFtdf Kjfn kf/L Pus dran 
ug{ ;lsG5 . o;/L Pus dran ubf{ ;+qmd0f (Infection) 
rfF8} lgoGq0fdf cfpF5 bfFtdf ls/fn] vfP/ nIf0fx? b]vf 
kg{yfn]kl5 bfFtsf] X–ray x]/]/ Confirm ug'{k5{ / pkrf/sf] 
of]hgf (Treatment Plan) th'{df ug'{k5{ .

	 slxn]sfFxL bfFt] ls/fn] cgf}7f] ?kn] ;'6'Ss vfP/ 
bfFt k'/} l;WofOlbG5 / bfFtsf 7"6f dfq afFsL /xG5, t}klg 
JolQmnfO{ g slxNo} l;l/ª\u–l;/ª\u (Sensitization) / g bb{ 
(Pain) sf] cg'e"lt x'G5 . o; cj:yfnfO{ xfd|f] hgdfg;df 
nf6f] ls/fn] vfPsf] eGg] k|rng klg 5 . ctM hgdfg;sf] 
a'emfOdf nf6f] ls/fn] bfFtdf cfqmd0f u/L vfPdf s'g} nIf0fx? 
-kL8f cflb_ b]vf kb}{gg\ / af7f] ls/fn] vfPdf bb{÷kL8fsf 
nIf0fx? b]vf k5{g . vf; of] lsg x'G5 t < a}1flgs JofVof 
klg ;'gf}+ . bfFt] ls/f eg]sf] vf; cy{df JofS6]l/ofx? x'g\ eGg] 

xfdLn] yfxf kfO;Sof}+ . oL AofS6]l/ofx?dWo] s]xL JofS6]l/ofx? 
h;nfO{ kfof]lgo/ AofS6]l/of (Poineer Bacteria) elgG5 
ltgLx? cl3cl3 ;b}{ t];|f] jf leqL tx, kNktkm{ cl3 a9\5g\ 
/ bf];|f] tx 8]lG6df ePsf ;'?ªx? (Dental Tubules) nfO{ 
a'em\ofO -Block_ / r]tgf bfFtsf] gzf (Pulp) df k'Ugaf6 
/f]lsG5 . o;/L JolQmnfO{ l;l/ª–l;l/ª (Sensitization) 
x'Fb}g . cl3 al9/x]sf kfof]lgo/ AofS6]l/ofx?n] pTkfbg 
u/]sf] /;fogn] kNkdf /x]sf] gzfnfO{ dfl/lbG5 lsgsL Tof] 
/;fog Neurolytic x'G5 . h;/L s'i6/f]usf] hLjf0f'n] gzfnfO{ 
cfqmd0f u/L r]tgfz"Go agfOlbG5 . o;/L bfFt r]tgf z"Go 
x'gk'U5 / JolQmnfO{ bfFt b'Vg] kL8fsf] cg'e"lt ge}sg} bfFt] 
ls/fn] leqL tx;Dd vfP/ bfFt k'/} gi6 u/L 7"6fdfq afFsL 
/fVg ;S5 . 

	 k|foM dflg;x?n] lh1f;f u5{g\ ls Ps kNk e/]kl5 
slt jif{;Ddg\ x'G5 < of] ;dofjlw ls6fg ug{ lgs} uf¥xf] 5 
lsgsL e/]sf] ;dofjlw lgDg s'/fdf e/k5{ M

!=	 bfFtsf] Kjfn s'g k|sf/sf] xf] h:tf] Class I, Class II, 
Class III, Class IV, Class V and Class VI cflb . 
Class II, IV / VI df e/]sf] TolQ nfdf] ;do;Ddg\ 
g/xg ;S5 hlt Class I, III, V df /xG5 . lsgsL 
Class I df jl/kl/ Supporting Walls x? x'G5g / 
c?df Pp6f Wall klg g/xg (Missing) ;S5 . 

@= 	Cavity Design M pko'Qm tl/sfn] ul/Psf] 5 ls 5}g . 
Cavity sf] Retention Features x? Incorporate 
(;dfj]z_ ul/Psf] 5, 5}g To;df e/ k5{ . of] Dentist 
sf] Skill ;Fu e/ kg]{ s'/f xf] . Dentist sf] Skill /fd|f] 
5 / p;n] plrt tl/sfn] Cavity Design u/]sf] 5 
eg] e/]sf] nfdf] ;do;Ddg\ /xG5 . t/ slxn] sfxL 
ls/fn] olt 7"nf] u/L bfFt k'/} vfOlbG5 ls Dentist n] 
Cavity Design plrt tl/sfn] ug{ ;Sb}g / e/]sf] nfdf] 
;do;Ddg\ g/xg] x'G5 .

#=	 bfFt ebf{v]/L ¥ofnsf] ld>0f (Contanination) ePdf . 
ebf{v]/L ;'Vvf (Dry) jftfj/0fdf eg'{k5{ . 

$=	 JolQmsf] bfFtsf] ;/;kmfO{ ug]{ Ifdtf s:tf] 5, To;df klg 
e/ k5{ . lbgx'F @ k6s bfFt dfem\g], s]xL s'/f vfPkl5 
dHhfn] s'Nnf ug]{, u'lnof] sd vfg], vfgf c8\lsPdf 
t'?Gt lgsfNg] ug]{ u/]df yk ls/fn] vfg kfpFb}g . gq 
e/]sf] 7fpFsf] lsgf/f (Margin) af6 k'gM ls/fn] vfg ;'? 
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u5{ / e/]sf] bL3{sfnLg ?kn] l6sfp x'g kfpFb}g . 

%=	 bfFtdf e/]sf] 7fpFdf rkfpg] an (Occlusal Load) sltsf] 
k5{ To;df klg e/ k5{ . a9L Occlusal Load kbf{ a9L 
3if{0f x'G5 / e/]sf] lvOg] x'G5 . rkfpg] an dflg;sf] 
Masticatory Muscle Strength, vfgfsf] lsl;d h:tf] 
s'g} JolQmx? df;'sf] x8\8L dhfn] rkfOlbG5g\ eg] sf]xL 
g/d df;'dfq vfG5g\ . 

^=	 e/]sf] kbfy{ (Material) ;'4tf slQsf] 5, o;df klg 
e/]sf] Restaration sf] Longevity lge{/ u5{ . ld;fj6 
ePsf] sd;n vfnsf] u'0f:t/lxg kbfy{x?sf] cfo' sd 
x'G5 / pRrsf]6Lsf] u'0f:t/o'Qm kbfy{sf] cfo' nfdf] x'G5 
/ a9L l6sfp x'G5 . 

	 o;/L e/]sf] Fillings slt ;do;Ddg\ /xG5 eg]/ 
7f]s]/} eGg s;}n] ;Sb}g . oL ^ j6f s'/fx? Ps ;fy s]nfpg 
h?/L 5, ljZn]if0f ul/g'k5{ . bfFt] ls/fn] vfg] ;DaGwdf 
sf]xLsf]xLsf] lh1f;f o:tf] klg /x]sf] kfOG5 . æd lbgx' @ 
k6s a|; u5'{, u'lnof] klg Tolt vfGg t/ bfFt] ls/fn] d]/f] 
w]/} bfFtx?df cfqmd0f u/]sf] 5 . t/ Pshgf ;fyL TolQ bfFt 
dfem\b}g, u'lnof] klg d]/f] eGbf a9L g} vfG5 t/ p;sf] ls/fn] 
vfPsf] 5}g, lsg xf]nf <Æ

	 o:tf] lh1f;fsf] pQ/ d o;/L lbg rfxG5' . 
jft:tjdf xfd|f] z/L/sf] /f]u;Fu k|lt/f]w ug]{ Ifdtf JolQmlkR5] 

km/s–km/s x'G5 . s;}sf] k|lt/f]w ug]{ Ifdtf a9L x'G5 eg] 
s;}sf] sd . ;s];Ddg\ xfd|f] z/L/n] klg bfFt] ls/fnfO{ 
k/f:t ug{ vf]H5 . d'vdf pTkfbg e}/xg] ¥ofn (Saliva) 
Od'gf]Unf]lalng (Immunoglobulin) x? x'G5g\ . logsf] 
cltl/Qm NofS6f]km]l/g (Lactoferin) nfO;f]hfOd (Lysozyme) 
cflb OGhfOd (Enzyme) x?n] bfFt] ls/f (Bacterias) x?nfO{ 
dfg{ vf]lh/x]sf x'G5g\ / bfFtnfO{ ;+qmd0f (Infection) x'gaf6 
arfpg vf]lh/x]sf x'G5g\ . h'g dflg;sf] z/L/sf] k|lt/f]w 
ug]{ Ifdtf (Immunity) a9L x'G5, ltgLx?n] tL Bacterias 
x?nfO{ dfl/lbG5g\ / bfFtdf ls/f nfUgaf6 arfOlbG5g\ . 
o:tf JolQmsf] bfFtdf bfFt] ls/f sd nfU5, To;nfO{ xfdL 
Coriostatic Person eg]/ eG5f}+ . sf]xL JolQmx?sf] 
/f]u;Fu n8\g] k|lt/f]wfTds zlQm (Immunity Power) sd 
x'G5, ltgLx?df bfFt] ls/f nfUg] Bacterias x?n] cfqmd0f 
ul/xfN5g\ / ltgLx?sf] bfFtdf a9L ls/ nfU5 To:tf JolQmnfO{ 
xfdL Cariogenic Person eg]/ eG5f}+ .

	 cGTodf, 

	 o; k6s xfdLn] bfFt] ls/f, nIf0f, pkrf/ / lgbfgsf 
cltl/Qm cgo lh1f;fx?sf af/]df klg lj:t[t rrf{ u¥of}+ . 
csf]{ k6s xfdL bGt xiff{sf af/]df rrf{ ug]{5f}+ . clxn]nfO{ 
of] n]vgsf] aL6 oxL dfl/G5 . wGojfb . 

-8f= a/fn ;fd'bflos bGt pkrf/ s]Gb| df;af/, kf]v/f -lzj 
dlGb/ cufl8_ df sfo{/t x'g'x'G5 . ;Dks{ kmf]gM (*)$!@%)@@_
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k[i7e"ld (Background)
lj=;= @)@) ;fndf g]kfndf klxnf] k6s dfgl;s 

:jf:Yo ;]jf k|bfg ug{] sfd g]kfnsf] dfgl;s /f]u ljz]if1 
:j= 8f= lji0f'k|;fb zdf{n] jL/ c:ktfnaf6 ;'? ug{'ePsf] 
xf] . dfgl;s /f]u ljefuaf6 ;'? u/]/ ;f]xLnfO{ krf; 
z}ofsf] dfgl;s c:ktfndf cku|]8 ug{] lg0f{o tTsflng >L 
% sf] ;/sf/n] @)#% ;fndf u/]sf] xf] . t/ cfˆgf] ejgsf] 
cefjsf] sf/0fn] lj=;= @)$) ;fn;Dd ;f] c:ktfn 
h;f]t;f] jL/ c:ktfnsf] xftfleq ;~rfng eof] . ;/sf/n] 
kRrL; z}ofsf] lhNnf:t/Lo kf6g c:ktfnnfO{ xfnsf] kf6g 
c:ktfn -o"=Pd=Pg= sf] c:ktfn_ df ufe]kl5 ;f] vfnL 
ePsf] c:ktfn ejgdf dfgl;s c:ktfnfO{ ;fg{] sfd eof] . 
7fpFsf] cefjn] ubf{ s]jn pgGrfln; z}of dfq ;~rfng 
ug{ ;lsPsf]df xfn cfP/ dfgl;s c:ktfnsf] nflu ;f]xL 
7fpFdf gofF ejg agfpg] sfd k"0f{ e};s]sf] 5 . 

g]kfn ;/sf/n]] dfgl;s ;]jfnfO{ ;fwf/0f :jf:Yo 
;]jf;Fu} PsLs[t ug{] / dfgl;s :jf:Yo ;]jfnfO{ ;d'bfo:t/df 
la/fdLsf] 3/b}nf]df g} k|bfg ug{] gLlt agfPcg'?k ;a} If]qLo 
c:ktfnx?, ;a} c~rn c:ktfnx?df dfgl;s /f]usf] 
ljefu vf]nL dfgls; :jf:Yo ;]jf k|bfg ug{] of]hgfcg'?k 
sfd e}/x]5 . o; cg';f/ xfn;Dd dfgl;s c:ktfn afx]s 
klZrdf~rn If]qLo c:ktfn, kf]v/f, sf]zL c~rn c:ktfn, 
lj/f6gu/, e]/L c~rn c:ktfn, g]kfnu~h, n'DaLgL c~rn 
c:ktfn, a'6jn, e/tk'/ c:ktfn, e]l/ c~rn c:ktfn 
cflb 7fpFx?df dfgl;s /f]u ljz]if1 v6fO{ dfgl;s :jf:Yo 
;]jf k|bfg ug{] sfd e};s]sf] 5 . haha dfgl;s /f]uljz]if1 
k|fKt x'G5 ta cGoq klg o; ;]jfnfO{ lj:tf/ ub{} n}hfg] 
of]hgf 5 .

lhNnf:t/Lo c:ktfn, k|fylds :jf:Yo s]Gb|, :jf:Yo 
rf}sL, pk:jf:Yo rf}sL tyf hg;d'bfo;Dd dfgl;s ;]jf 
k|bfg ug{] Wo]on] ;/sf/n] d]l8sn clws[t, l;lgo/ d]l8sn 
clws[t, c=x]=a=, l;=c=x]=a=, g;{h:tf :jf:Yo sfo{stf{x?nfO{ 
pko"Qm k|sf/sf tflnd k|bfg ug{] sfd e}/x]sf] 5 .

o;b]lvafx]s jL/]Gb| ;}lgs c:ktfn 5fpgL, jL/]Gb| 
k|x/L c:ktfn /fgLaf/L, lq=jL= lzIf0f c:ktfn dxf/fhu~h, 
la=kL=s]=cfO=Pr=P;= w/fg tyf cGo lghL If]qdf ;~rflnt 
u08sL d]l8sn sn]h, kf]v/f, g]kfnu~h d]l8sn sn]h, 

e}/xjf d]l8sn sn]h, e/tk'/ d]l8sn sn]h, dl0fkfn 
d]l8sn sn]h kf]v/f, sf7df8f}+ d]l8sn sn]h / g]kfn 
d]l8sn sn]hdf klg dfgl;s /f]usf] ljefu 5'§} vf]nL 
dfgl;s :jf:Yo ;]jf k|bfg ug{] sfd e}/x]sf] 5 .

dfgl;s c:ktfndf hgzlQm tyf ah]6 k|fKt 
ePcg';f/ sf7df8f}+ pkTosfdf klg Satellite Clinics 
a]nfa]nfdf ;~rfng ub{} cfO/x]sf] 5 .

tTsflng >L % sf] ;/sf/n] lj=;=+ @)%# ;fn 
df3 @* ut]sf lbg /fli6«o dfgl;s gLlt tyf of]hgf 
Soflag]6af6 kfl/t ul/;s]sf] 5 . To:t} dfgl;s /f]uLx?sf] 
xs / lxtsf] ;+/If0f ug{] / ltgLx?nfO{ dfgjLo pkrf/ 
k|bfg ug{] p2]Zon] Pp6f 5'§} dfgl;s :jf:Yo P]g Nofpg] 
sfdsf] k|f/lDes sfo{ ;dfKt e};s]sf] 5 .

dfgl;s :jf:Yosf] If]qdf ;+nUg :jf:YosdL{sf] 
s'/f ubf{ xfn clw/fHodf sl/a # bh{g g]kfnL dfgl;s 
/f]uljz]if1 dfq 5g\ . lSnlgsn ;fOsf]nf]lh:6, ;fOlqmofl6«s 
;f];n js{/, ;fOlqmofl6«s g;{, cs'k];gn y]/flk:6 cflb 
ljleGg k|sf/sf dfgl;s :jf:Yosf] If]qdf sfd ug{] cGo 
:jf:YosdL{x?sf] ;+Vof t emg} sd 5 . o;f] x'g'sf d'Vo 
sf/0fx?df xfd|f] ;dfhdf dfgl;s :jf:Yok|lt unt tyf 
gsf/fTds wf/0ff x'g', dfgl;s :jf:Yosf] If]qdf sfd ug{sf 
nflu yk cfsif{0fsf] Joj:yf gx'g', / dfgl;s :jf:YonfO{ 
Go"g k|fyldstf lbg'nfO{ dfGg ;lsG5 .

cfw'lgs lrlsT;f lj1fgsf] b'|t ljsf;n] lbgk/lbg 
zf/Ll/s /f]usf] pkrf/ h:t} g;f, :gfo' tyf dfgl;s/f]usf] 
pkrf/ klg cfzfnfUbf] agfp+b} nu]sf] b]lvG5 . g]kfnsf] 
;Gbe{df klg w]/} :yfgdf oL ;]jf la:tf/ x'+b} uPsf]  b]lvG5 . 
t/ klg hgr]6gfsf] cefjn] w]/} g]kflnx? cGo yfpdf 
ljz]ift\ Eff/tsf] /flGr, cfu/f, uf]/vk'/, l;lnu'/L h:tf 
7fpdf pkrf/sf lgldQ hfg] ub{5g\ . xfn g]kfndf klg 
pRr txsf] dfgl;s :jf:Yo hgzlQmsf] pTkfbg ug{] sfd 
eO/x]5 . lq=lj= lrlsT;fzf:q cWoog ;+:yfg tyf lj=lk= 
sf]O{/fnf :jf:Yo lj1fg k|lti7fg w/fgn] ;'? u/]sf] of] sfd 
xfn s]lx lghL If]qdf ;~rflnt d]l8sn sn]hx?af6 klg 
o:tf] sfo{qmd ;~rfng ePsf 5g\ . ca dfgl;s :jf:Yosf] 
If]qnfO{ rflxg] cfjZos hgzlQm s]xL xb;Dd eP klg 
g]kfndf g} k"/f x'g] cfzf ug{ ;lsG5 .

g]kfndf dfgl;s :jf:Yosf] jt{dfg l:ylt
dfgl;s :jf:Yo

8f= lgd{n nfld5fg] *
g;f, :gfo' tyf dfgl;s /f]u ljz]if1

* ;Dks{M r/s xl:k6n P08 l/;r{ ;]G6/ k|f=ln=, k[YjLrf]s, kf]v/f
E-mail: nirmal@gmc.edu.np
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g]kfndf ljleGg k|sf/sf dfgl;s /f]ux? slt 5g\ <
zf/Ll/s /f]u eGgfn] z/L/sf] /f]u h:t} – Ifo/f]u 

(Tuberculosis), cf}nf] Hj/f] (Malaria), sfnfhf/ (Kalazar), 
lrgL /f]u (Diabetes), s'i7/f]u (Leprosy), SofG;/ (Cancer) 
cflbnfO{ hgfpFb5 eg] dfgl;s /f]u eGgfn] lbdfu jf 
dgdl:tisdf nfUg] ljleGg /f]ux? h:t} –l;hf]k|m]lgof 
(Schizophrenia), pbfl;kgf (Depression), pQ]hgf (Mania), 
8/, lrGtf nfUg] (Anxiety), dWokfg tyf nfu"kbfy{sf] 
b"Ao{;g (Alcohol and Drug use Disorder), ;':t dgl:ylt 
(Mental Retardation), 5f/]/f]u (Epilepsy), of}gOR5f df 
u8a8L (Sexual dysfunction), jf lg+b|fdf u8a8L (Sleep 
disorders) / ef]s;DaGwL ;d:of (Eating disorders) cflb 
dfgl;s /f]ux? nfO{ hgfpFb5 . dgdl:tissf] laleGg efu 
/  sfo{df c;/ k/] cg';f/ dflg;x?df yl/yl/ dfgl;s 
/f]ux? x'g] ub{5g\ . xfn;Dd #)) b]lv $)) yl/sf dfgl;s 
/f]ux?sf] pNn]v ePsf] kfOG5 . 

t/ ;j{;fwf/0fn] dfgl;s /f]u eGgfn] s]jn 
;fOsf]l;; jf s8f vfnsf] dfgl;s /f]u of kfunkgnfO{ 
dfq lng] u/]sf] kfOG5 . of] wf/0ff unt xf] lsgeg] x/]s ;o 
hgf dfgl;s /f]uLx?df kfunkg jf ;fOsf]l;; kfFrb]lv 
b; hgfeGbf sddf dfq b]lvG5 / gAa] hgfeGbf a9L 
dfgl;s /f]uLx? ;j{;fwf/0fh:t} b]lvG5g\ . pgLx?sf] 
af]lnrfln, Jojxf/, dgl:ylt, sfd u/fO, x]/fO cflbaf6 
pgLx? dfgl;s /f]uL x'g\ eGg] s'/f yfxf x'g ;Qm}g .

g]kfndf xfdLn] ;j{]If0f gu/] tfklg ;+;f/sf ljleGg 
ljsl;t /fi6«x?df ul/Psf cWoogx?af6 s] b]lvPsf] 5 eg] 
ljleGg k|sf/sf dfgl;s /f]ux?sf] Jofkstf (Prevalence) 
ljsl;t /fi6«x?df / ljsf;f]Gd'v /fi6«x?df p:t}p:t} kfOPsf] 
5 / ;x/L If]q / u|fdL0f If]qdf klg ;dfg?kdf kfOPsf] 5 . 
jf:tjdf dfgl;s /f]u x? s'g} klg pd]/, lnË, wd{, k]zf, 
hflt, ju{ jf z}lIfs :t/sf dfG5]nfO{ nfUg ;Sb5 . s'g} klg 
ju{sf dfgj dfgl;s/f]u af6 d'Qm x'+b}gg\ . 

s'/f olt xf] ls s'g} b]zdf Pp6f /f]usf] k|ltzt 
s]xL a9L b]lvG5 eg] csf{] /f]usf] k|ltzt s]xL sd b]lvG5 / 
;fnfvfnf dfgl;s /f]usf] Jofkstf (Prevalence) eg] s'n 
hg;+Vofsf] sl/a kRrL;b]lv tL; k|ltzt kfOPsf] 5 t;y{ 
g]kfndf ljleGg k|sf/sf dfgl;s /f]ux?sf] lgDgfg';f/ 
ePsf] dfGg ;lsG5 M–
!_	 ljleGg k|sf/sf ;fOsf]l;; -l:shf]k|m]lgof, d]lgof cflb_ 

– sl/a @Ü,
@_	 ljleGg vfnsf] Go'/f]l;; -sd s8f vfnsf] dfgl;s 

/f]ux?_ – !)Ü,

#_	 ljleGg vfnsf l8k|];g -pbf;Lgtf_ – sl/a ^Ü,
$_	 ljleGg vfnsf 5f/]–/f]ux? – sl/a #Ü,
%_	 ljleGg txsf ;':t dgl:ylt – sl/a #Ü,
^_	 dfbs kbfy{sf] s'nt of b'Jo{;g – sl/a #–%Ü,
&_	 nfu" kbfy{ b'Jo{;g – sl/a !Ü,
*_	 ljleGg k|sf/sf JolQmTjsf] u8a8L – sl/a #Ü,
(_	 cGo dfgl;s /f]ux? – sl/a #Ü .

o;/L ljleGg vfnsf] dfgl;s /f]ux? ;a} ldnfpFbf 
s'n hg;+Vofsf] sl/a tL; k|ltzt dflg;x? s'g} g s'g} 
k|sf/sf dfgl;s /f]uaf6 kLl8t ePsf] kfOG5 . km]/L Pp6} 
dflg;df Pp6feGbf a9L zf/Ll/s /f]u x'g ;s]h:t} Pp6} 
dflg;df Pp6feGbf a9L dfgl;s /f]u klg x'g ;Qm5 . 
t;y{ g]kfnsf] xfnsf] hg;+VofnfO{ b'O{ s/f]8 rfln; nfv 
dfGg] xf] eg] xfn g]kfndf sDtLdf klg axQ/ nfv dfgl;s 
/]fuLx? ePsf] dfGg ;lsG5 .

ljZj :jf:Yo ;+3sf] !( ck|Ln ;g\ !((( df k|sflzt 
k|]; lj1lKtcg';f/ xfn ;+;f/df czQmtf (Disability) sf 
b;j6f ;a}eGbf d'Vo sf/0fx?df kfFrj6f dfgl;s :jf:Yo 
;d:yfx? kb{5g\ . ;f] lj1KtLdf of] klg elgPsf] 5 ls 
ljsl;t / ljsf;f]Gd'v b'a} y/Lsf /fi6«x?df o; k|sf/sf 
l:ylt kfOPsf] 5 . ;f]xL lj1lKtdf elgPsf] 5 ls ljut ;o 
jif{sf] cjlwdf zf/Ll/s :jf:Yodf 7"nf] k|ult eof] / o;n] 
ubf{ ljsl;t / ljsf;f]Gd'v b'a} y/Lsf /fi6«x?df dflg;x?sf] 
cfo"df lgs} g} j[l4 eof] . t/ To;cg'?k dfgl;s :jf:Yo 
If]qdf sfd x'g g;s]sf] sf/0fn] ubf{ ljut ;o jif{sf] 
cjlwdf dfgl;s :jf:Yosf] l:ylt ;'l3|g ;s]sf] 5}g / 
o;sf] ;§f sltko b]zx?df dfgl;s :jf:Yosf] l:ylt c? 
vl:sg k'u]sf] 5 .

dfgl;s :jf:Yosf] ;d:ofn] xfd|f] hLjgdf clt 
g} 7"nf] gsf/fTds c;/ kfg{ ;Sg] eP tfklg xfd|f] b]zdf 
dfq geO{ ;+;f/e/ g} zf/Ll/ :jf:Yosf] t'ngfdf dfgl;s 
:jf:YonfO{ lgs} g} sd k|fyldstf lbPsf] kfOPsf] 5 . 
;f] lj1lKtdf of] klg elgPsf] 5 ls dfgl;s :jf:Yosf] 
l:ylt ;'wfg{df clxn]b]lv g} xfdLn] o; If]qdf dxTjk"0f{ sfd 
yfn]gf+} eg] c? Ps–b'O{ bzsleqdf g} dfgl;s :jf:Yosf] 
;d:ofn] cem ljs/fn ?k lng]5 . 

lgisif{
	 oL ;a} tYonfO{ Wofgdf /fvL g]kfn ;/sf/n] 
dfgl;s :jf:YonfO{ klg qmlds ?kdf k|fyldstf lbP/ 
cufl8 a9\g] / dfgl;s :jf:Yo;DaGwL ;d:ofsf] lg/fs/0f 
ug{] nIo lng k5{ .
-gf]6 (Testimonial) M of] n]v hgr]tgfsf] nfuL n]lvPsf] xf] ._

8f= lgd{n nfld5fg]
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