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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 fo answer the
following questions:

1. Is lower limb ischemia present?

2. What is the severity of the condition?

3. At what level is the occlusion/stenosis?

4. What is the etiology?
5. Does the patient suffer from any co-morbid
conditions?

o

What are the therapeutic options?
7. What is the risk/benefit ratio of planned
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
[l 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-headling 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
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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) ftill
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 /| ABIL. 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
waveform analysis, Plethysmography (air, strain

indices of Severity. Doppler spectral
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 | Asymptomatic
Stage Il Intermittent claudication

(a)Well compensated

(b) Poorly compensated
Stage Il 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 Ill & 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

Bl Rai K M.

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
(conventional  cut-film, or digital

arteriography
subtraction
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angiography, DSA) still remains the “gold standard”
in diagnosis of limb PAD. It tells us the
(a) Site and extent of arterial lesion,
(b) State of arteries proximal to occlusion (the
“run in”),
(c) State of arteries distal to the lesion (the “run
off”) and
(d) State of collateral circulation

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
Absent May b t

thrombophlebitis sen dy be presen
Oth t

i Common Very rare

involvement

Arteries involved Large and medium size | Small

Distal Runoff Usually present Absent
Scant
Collaterals Extensive, ‘tree-root’ |, Vi ,
Corkscrew
Potential for arterial
Yes Very rare

surgery

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.
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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
vasospasm leading to gangrene. Accidental intra-

Ergot preparations can induce severe

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 (amauvrosis 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 Il 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 TAQ. 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
patienthashyperhomocystinemia, anindependent
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 lll 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.
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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. Itis popularin Europe inmanagement
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
vasodilatation, fibrinolysis, and lowers lipids. No
significant benefits shown in RCT. Dose: 3-4 gm

causes cutaneous

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 ftried. 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 | & E (Prostin VR, Alpostin,
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llomedin) 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) isthe 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 Anumber 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 of Granulocyte

injections

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 anaesthesiq,
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’l) 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.

llizarov technique llizarov 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
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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 IlII/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
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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 llizarov’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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TRl gedr (Dry) aaEe™T 999 |

¥, fhd! qiahl GLARE T WAl T G, TAGAT qiT
R T | [ R 9e& q(q A, FEl FHU QUG
T Tl T, ol 0 GH, AT AS(HTAT
qed fepten T TRAT 99 O @ aEe | T
TP SRHI [FART (Margin) a1 I fFUa @ '

. JR1E IR |
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T T WP EHHEAT T [ahrs g7 I1<a |

Y. IITHT 9T SISAT TS 9 (Occlusal Load) widar
95 agHT 9 X 98 | T8 Occlusal Load 9&T @t
T §g T WA fGgd gy | AUSH a9 AIEaH
Masticatory Muscle Strength, @1 fepfa# St&aT
F ANhee AP eSS AT TR T Pl
T ATAT G |

% W@ T (Material) qgaT Fhaer g, J@HT 9
9&H! Restaration #T Longevity fsiX 1 | framae
VTHT HHIS T V(e Geeal I FH
TG T SRS UERIH TRRH A ATH &7
T I feas &5 |

798 W@ Fillings F{ THIGHAT &g A
BT W FAS gaad | A & q2T HUEE U G PATST
Te g, fagewnr ey | 3 feer @m aReeHr
FlEIFGIP G TR AT Gl g | “H fag R
A TITETAT ATHAT T G | AT ThoAT Gl At &t
HIREH, TR 9f A ST TE @y X ST (e
g &, fb e 27

iR E B G EECE C O B CE U B s S
FTACTEHT ST TALHT TAET IR T ST AfhiT=s)

| EAREIEE

TH-BF T g | PAPT TG T &THAT T g7 o
FIPT FH | GHEEAT TET O 9f Y Fepeens
T T @y | qEAT IURA AT I (Saliva)
gHAREEed (Immunoglobulin) 88 g1 | A&
Afafeh SAT@a B (Lactoferin) AgESTSH (Lysozyme)
A g=I1ew (Enzyme) &8 &1q [T (Bacterias) &&Tg
A G H g7 T qiadte AT (Infection) gaTE
TAST @GR g | 7 AT T gia
T &war (Immunity) & &g, fafieesr & Bacterias
geATs WIRfErg T afqar fear anane seEmefeg |
Coriostatic Person AT W=gf | #E Altheead!
T ST Fiqca® qid (Immunity Power) &9
g9, faiteeaT qiq f @A Bacterias &&a ATHAT
TiETegH X faiewer afaar a¢ fat @y coear AatewaTs
gl Cariogenic Person X 9w |

ST,

Y ICH gHI S T, FeT0T, ITAR T fAaTiaT
wfafces M fsmeTeRer ST af fega == =T
AP YIk B I BUTHT FIAT T=] TG | Afeeerrg
Iqr @@l HIC TBT AIGg | gaR |

(8T, &I ATHRTAF T IUAIX F% AR, qr@<y (fra
AT 3TS) AT FAIA ZA570 | TFIF HiF: 50%994073)
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oIUTTaT TSI ID IATT2AD! dadilel faIfd

g1 e et *
T, @ A qEtaw T fawes
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7| (Background)
fa.9. 030 ITAAT AUTAHT Gfeal U HIATHD

T 4T e T T AqTeAhT HTATGE T fa9rest
@ 3. [AuyEE Hd AR d¥ardare 9% T HsH!
ﬁ | HfaE T faeTETe qT*C MR TS T
JTATHT AT TETATTAT AGUE T (0T Teabrer o

HREaT HIGHA Helsl, WA HIGeheT whelel, [HOTITA
HIShd &olol IM@T, HIGHTS! HISHA Hhelol T 9T
afgehel FolorAT 9f9 HIHAMGH IRl fa9m T g @redr
A e aT Y& 9 HH S3eH § |

AAGE  AEATAHAT AR 9T aeid 9T
qUATAR  FISHTS SIAFMAT Ui Satellite Clinics

Y Bl IIERA 034 FTAHT bl &1 | T ATHI HATHI
AATART FRUA [4.9. 0¥0 FEGEH Il F&aATd
ATl AR AATAD] ETANAT F=ATAT AT | IR
T AR [T TEq T ITEA ATATAATS BTeAehl I
qEATd (F.UH.UA. H Aqard) AT WA G @l
VU ATTATA TATHT HTHATGE ALIATATS FTH HTH AT |

STATTATHT T TS ATSEH G |

TCHMAT =T % Bl TRHRA (9.9 043 Iqod
Y R Taer feq wuftey wmfad qifq qar g
FAferedre ik MRFEE B | TEd qHATED IR
g# ¥ fedel Wew 9 ¥ fadeedE AMa SUER

GIE T IL9AA TSl G HIAIGE W@ TH AT

SISl AT Tl beael AN AT HH Tl
™ AfPTPIHT BT Rl HAta® W?«roﬁr AT rer
ITSHT FAT o FATST HTH 07 THqHbF 3 |

HTel YRS WATE TS AR e
AT TehTehel T+ T AT TATEST JaTelTs THTTTITHT
FeRTHTeRT BREATAT 5 Y&TH T i aeTUee ao &
YEAATES, T A>T ASAATAGTH] HA[HD TRl
faaRT @Iell AR @ qar 9a9 9 AT 8T

HTHPT TRIFAE B AT TEHbE G |

AAfaH WTETH] GAdT Goie  WTTRH b
FRT TG BT AIRTSIAT HT 3 T ATl A
W&WWWIWWWW
o T, HEWTF&FFRT Fpyadd Ifuee e
l(\i\ﬂ""I PEIEE HI"IIHCh %GIIMOH &HHI plH Tl—"f I
ERAFHEEH T T W FH T | T4T g T&T
FRUESHT &THI FHATSTHT AHGEd @EAYd Tad adm

FTH RES | TH AR AT ATAIGF AL ATe
IRTHTEAA SATT AT, TR, e ATl F2qdTd,
HEATA, qadd, ARAYY d¥qaTd, WK q=ad  qqadTd
oife BISETAT WHTFH I (99T g AHAEF T
AT Y& T HTH Hqhh! B, | STaoTd AA1de JIaerest

AFRTCHE IRV g, AT FTEE] GFAT HTH THH]
ATNT I ATHYURT FFLAT g, T WA TTAAG
I grafaedr fedqdrs AT Al |
o oo o N o N et o
Arafe Fafecar fasmaesr ga fasrae feaated
TETYe TATHT ITAR T G, TG AT AATBITRT
JUER afd ATIMARG] SATSS b dfgwg | JaTelehl

I g5, 99 a7 UiF I Farars faedr T oo
ST T |
TeATET T 2qqTe, Ui ST vy, e

T, ST Tl TN TATHITITF HATGH e

FTHT 9f 8 TITHAT A7 Far faedr g5 T sfaes |
fadiad wrRdwr Afesr, oERT, TREQR, fafert s

SISHT JUARH (AT S TEaH | 8T Jarerdr 9fd

TR T 9T PR HIShd Aldehd, My Alswd

I=9 el AHIGH T TRl IAE 9 HH

g, A& T, (.38 T A P Faeedls

SIITh JHRE qAH Ta T FTH Bl B |
TGARE A5 A AT ST, G0

TE<T AT ey, 37 47, freror ereadrer HerRTenTe,

ey | ffa. fefecmmes gwaa gwam qar faf
FHIETAT T [ IS R FT THT AT FIH
BT Hie S & Foanaa Afgsd dosesdre qm
&N FTAHH F=ATAT AUHT Gl | A AP TATEID

fo. 91 % A2 . T=.0q. R q9T A= (S S| g aned

AT AMe ATITH® TAh Fel ged¥H 9T I+

MUEHT HTgHA Holel, UTERT, TUTATST HigHd Held,

TATAHT F I G AT T Aiepes |

g1, e anfre™ [ ]
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AT faf=T JoReT AMfae AT Hiq S ?

e I AT RIRT IT ART - &R
(Tuberculosis), el o= (Malaria), TSI (Kalazar),
et TR (Diabetes), EEWT (Leprosy), HIT~EX (Cancer)
qifaers TATEes W9 HHgE AN T QAT AT
(Schizophrenia), EEIREE (Depression), LSk (Mania),
g, M= @ (Anxiety), WA TAT ARTIRTEH!
E}ﬁ'ﬂ? (Alcohol and Drug use Disorder), I& Tefeafa
(Mental Retardation), IR (Epilepsy), ?f'l_riw HT
UEEE]] (Sexual dysfunction), 4T BEEIRIECE (Sleep
disorders) ¥ THTE=AT THST (Eating disorders) #T(E
AMME MET A6 T3S, | ATANTSHS! [aie ST
T RNl O W IER AHEeedl aiafy A
U8R g1 oG | BT@ 300 g Yoo i AHia®
TTERH Joi@ AT e |

W AR GEMGE AT T A
AEHNGT a7 FHST GraAdl AHAEE T T TRIATTATS
AT [ T IT57, | AT GO AT &l [hAd 8v 9
ST WAfEE IETHT UNTAIS AT ARREd qreang
TH TATHR] HHAT A @ T Al AT el
AfaE IAEE FIAEIRUSE G | SHTESe
IHTET WG IR g =T BT ATET & A<h |
ferepfare AETHT TRTHT HTATEEAE & MGUHT B AT
fafa~ JepepT ATATE I TETH] ATIHAT (Prevalence)
ferepfiarer TregeeaT T faehTaI=@ TCeeHT SIS UTSUH
T T W & T YTHIOT ST 9f THTHSIHT ITEUH! B |
ATETTAT WIS T 8% k9 q AR, ferg, o, e,
Tifer, vt At Sifete TR AgETs AN 99es | E aiT
FIHT AIE HATGRIT a1 T gar |

FT AT &Y fF FHT I TS TR fqerd
Fel TET 3Mavs, I AT INTHT JIATT Fel HH IMawg, T
ATATGTAT ATk bl SATTHRAT (Prevalence) A &l
STHG@ITH! HE TeHGarg qrd Fqerd TgUel & a99
AqTHT fafde YPRET AHAEE IRTEH AEER
TUH! AT Il -
) fafa=r yererr Argwifaa (fersimn i, afaar sfe)
- HE %,
) a1 @rersdr RTEE (FH FHET Gl ATAED
I[TEE) - 40%,

o e snfrem

3) fafg= grerer feam ([T - &R €%,
¥) fafq=T @rerehl PR-ATES - HRT 3%,
W) fafa= qeer g weteafd - #ia 3%,
%) WIEH TATAH FAT AT AT - HRE 3-4%,
9) AN URTY I - HRE 1%,
g) =T JepRehT AThcael STl - BT 3%,
R) A HAEH IMEE - Hie 3% |
FA TAGETH! BT A Ffqerd AfTaee F T B
YT HIATGF IRETE Gifed TUH qreeg | B U3
HITGAT TIATAT TE ITRIE I & gboled T3d
AMAHHT TIETH=T d¢l AAEd I afd g qhs |
Y FUTAR] ETAR TAGLATATS 5 FAUS ANAH ATE
AT &1 9 BT A9TAHT HRIHT I Fgay o1 AT
IRMES AUHN AT Hiheg, |

faree Tameey Fadr R adre I 428 | gehIierd
9 [IeiaaaR e SaRHl Aehdl (Disability) &
TAAAT AT T FRUETHT Jraal HAGH e
THEEE TGsA | 97 faerirar a1 9fq wiquesr g
fafad ¥ faraaE g TH ACTEEHT TH THRE
feafq qreuet 5 | @ fawfawr whiuer 5 fe fara @
YD FATHT MR FTEIHT TAT I FAT T TqA
TaT faeptad T faepTa= @ o T AICEHT HITHAER
oaTgET % F gig WA | Y AGIATET AAGE W@
EAHT B g AGhd] FRUC & fad FT qUw!
sataar wHtad e feafq g gder o ?
TFHT ST HIATT SESHT A Gh WATETH! Iidq A%
Giep Tl G |
7 AT TERTCHE A9 I T T qTqT TG S9THT
AT A9E FARET T MR SRR TAATHT HAGH
@EHAE e N wH gigtHear Rl e g |
qr faafaqar ar ufq afvuesr g f6 wmias @
feafaq qurean wfeerafa ¥ aTier 790 &7 Fecaqur #1H
AT T AT Ueh-35 GIHTAA 5 HAGF TR
AT A% faere ¥9 fas |

frreepe

A T qTHATE ATTAT TGN AITAd AR
AH{Ge ETATE U A% STHT Trgiaear feuz
MMM G T A STEIGFA] TRETH! [FRIHI0
T A& o v |
(AZ (Testimonial) : F &g FTHATTF T ARGTHT &t )
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Instructions to authors

The Journal of Gandaki Medical College-Nepal
publishes original articles, reviews and leading
articles all of which are submitted to peer review.
An article is reviewed for publication assuming that
its contents have not been submitted simultaneously
to another journal, have not been accepted for
publication elsewhere and have not already been
published. Any attempt at dual publications will lead to
automatic rejection and may prejudice acceptance of
future submissions. Please submit with your manuscript
copies of any other papers (published, in press, or
submitted for consideration elsewhere) that relate to
the same subject. It is essential that you submit any
other publications or submissions that use the same
data set to allow assessment of any potential overlap.
Indicate on the title page whether the paper is based
on a previous communication to a society or meeting.
Articles and their illustrations become the property of

the journal unless are reserved before publication.

Send for copies of original articles and other
editorial matter to: The Editor, The Journal of GMC-
Nepal. Books for review should be sent to the same
address.

A covering letter must accompany all submissions,
must be signed by all authors and must state whether
an abstract of the work has been published — please
provide an appropriate reference. Disclose in the
covering letter any potential or actual personal,
political or financial interest you may have in the
material, information or techniques described in the
paper. The Journal takes very seriously its obligation

to assess and declare any actual or potential conflicts

of interest. The decision to publish or withhold such
information will be made by the Editors. Acknowledge
all sources of fi nancial support. The first named author
is responsible for ensuring that all authors have seen,
approved and are fully conversant with its contents.
The Journal accepts the criteria for authorship
proposed in the British Medical Journal

(BMF 1994; 308: 39-42). If a paper has more that
six authors you should justify the inclusion of all names.
Result of multicentre studies should be reported under
the name of the organizing study group. Methods of
recognizing contributors have been proposed (Lancet
1995; 345:668).

Hard Copies

Following final approval of articles you must submit
the accepted version together with details of the
type of computer used, software and digital system.
Do not justify. Please send us digital versions of your
figures, through email: office@gmc.edu.np. Rejected
manuscripts and illustrations will not normally be
returned.

Ethics

Material relating to human investigation and animal
experiments must comply with and be approved by
local ethics committees. It must conform to standards
currently applied in the county of origin. The Journal
reserves the right not to publish an article on the
grounds that appropriate ethical or experimental
standards have not been reached. Written consent
must be obtained from the patient, legal guardian or
executor for publication of any details or photographs
that might identify an individual. Submit evidence of

such consent with the manuscript.
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Preparation of manuscripts
J-GMC-Nepal subscribes to the policy of uniform
which

resubmission of papers to journals without extensive

requirements for manuscripts facilitate
recasting. Authors are advised to consult the New
England Journal of Medicine (N Engl. J] Med 1997;

336: 309-15).

Authors are responsible for the accuracy of their
report including all statistical calculations and drug
doses. When quoting specific materials, equipment
and proprietary drugs you must state in parentheses
the brief name and address of the manufacturer.
Generic names should normally be used.

Original articles

Original articles should normally be in the format of
under following heads Introductions, methodology,
Result, Discuss, Conclusions, and References. Please
provide a 200-word structured abstract. Lengthy
manuscripts will be rut-Limed for shortening. The
discussion in particular should be clear and concise
and limited to matters arising directly from the results.
Avoid discursive speculation. Randomized clinical
trials should be clearly identifi ed as such in the title
and abstract.

Reviews

The Editorial Board of J-GMC-N encourages
submission of review articles on topics of interest. Any
topic will be considered, but priority will be given to
those addressing a major current problem.

Leading articles

The Editors commission leading articles that are 600-
900 words in length and address controversial topics
of current interest. They should be supported by

no more than ten key references. Submissions may

be subjected to external review and assessment by
the Editorial Board before acceptance. The Editors
retain the right to alter style and shorten material for
publication.

Correspondence

The Editors welcome topical correspondence. Letters
should not exceed 250 words and should be typed
double-spaced.
Typescripts
Manuscripts must be clearly reproduced with
adequate space for editorial notes. Present the text
on one side of sheets of A4 paper (210 x 297 nun)
with double spacing and 4- cm margins. Begin each
section (abstract, introduction, methodology, result
discussion) and conclusion on a new page. Manuscripts
that do not conform to these requirements will be
returned for recasting.

Title page

On the title page give: (1) the title of the article; (2) the
name and initials of each author; (3) the department
and institution to which the work should be attributed;
(4) the name, postal and e-mail addresses, telephone
and facsimile numbers of the author responsible for
correspondence and to whom requests for reprints
should be addressed; (5) running title; (6) sources of
financial support.; and (7) the category in which the
manuscript is being submitted (orginal article, review,

etc.).

Abstract

This must not exceed 200 words and should be
presented in prescribed structured format. Abstract
: (i) Hypothesis, (ii) Methodology, (iii) Result, (iv)
Conclusion. Clearly identify the nature of the study,

i.e. randomized controlled trial, retrospective review,
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experimental study, etc.. Results: state the main findings
including important numerical values. Conclusion: state
the main conclusions but controversial or unexpected

observations may be highlighted.

Tables and illustrations

Submit two copies of all illustrations and tables.
Type each table on a separate page with a brief
title. Line drawing is acceptable as clear black on
white graphics, computer print-out or photocopies.
Submit all pictures digital format in JPEG or BMP. If
you include photocopies, they should be of sufficient
quality to enable the Journal's referees to judge their
content and value. Label each illustration giving its
number (to correspond with its reference in the text)
and the name(s) of the author(s); indicate the top of
the illustration. Include explanations of symbols and
shading within the figure. Survival curves must be
accompanied by a table giving the actual numbers of
patients involved. Include in the legend:s to illustrations
and the footnotes to tables brief but comprehensive
explanations of all the information presented. Look at
recent issues of the Journal for example of accepted
layout. Any table or illustration reproduced from a
published work must give the original source in full.
You must obtain permission from the original author
and the publisher before submission.

Abbreviations

Use abbreviations sparingly. Terms that are mentioned
frequently may be abbreviated but only if does not
impair comprehension. Abbreviations must be used
consistently and must be defined on first use.
Numbers and units

Use the decimal point, not a comma, for example

5.7. Use a space and not a comma after thousands

and multiples thereof, for example 10 000. Use SI
units (International System of Units) except for the

measurement of blood pressure (mm Hg).

Statistics

For detailed guidence on the handling of statistical
materialconsultBrJSlug 1991;78:782-4.Inevaluating
a manuscript the Editors and statistical referees will
consider the design of the study, the presentation and

analysis of data and the interpretation of results.

Design

Set out clearly the objectives of the study, identify
the primary and secondary hypotheses, the chosen
end-points and justify the sample size. Investigators
embarking on randomized controlled studies may
wish to consider the CONSORT statement (JAMA
1996; 276: 637-9).

Presentation

Whenever possible use graphical presentation to
illustrate the main fi ndings of a study. The use of
standard deviation and standard error should be
clearly distinguished and presented in parentheses
after the mean values.

Analysis

Clearly describe methods used for each analysis.
Methods not in common usage should be referenced.
Report results of statistical tests by stating the value of
the test statistics, the number of degrees of freedom
and the P value. Actual P values should be reported
to two decimal places, especially when the result is
not signifi cant. The results of the primary analyses
should be reported using confidence intervals instead
of, or in addition to P values.

Interpretation
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Take great care in. your interpretations. Do not place
Undue emphasis on secondary analyses.

References

Type the references with double spacing in the
Vancouver style (see Preparation of manuscripts).
Reference to abstracts and personal communications
Unpublished

communications will not be accepted. In the text,

is  discouraged. Reference to
number references consecutively by superscriptl:
or1-3. References cited only in tables or figures
should be numbered in sequence.

Aim and Scope

Published on behalf of Gandaki Medical College,
Pokhara, Nepal, this Scientifi ¢ Medical Journal
is printed in English and will publish articles on all
aspects of Medicine. Original articles, review articles,
research articles, surgical education and training,
case notes are all welcome. Judgment of the papers
will be based on its originality and scientific content.
Preference will be given to original research articles.
The editors reserve the right of refusing to publish
articles that have been submitted for publication. It
must not have been given for publication elsewhere.
Subscriptions

J-GMC-N will be published four times a year (one
volume for annum).

Subscription rate are as follows:

Country Annual Per copy
Nepal N Rs. 500.00 |N Rs.150.00
SAARC Countries |[US$ 15.00 US$ 5.00
Other Countries US$ 75.00 US$ 20.00

Dispatch
The subscription rate does not include surface mail
charges. Enclose as additional US$ 2.00 for SAARC

countries and US$ 10.00 for other countries (annually)

if air mail is required. J-GMC of Nepal reserves
the right to revise the subscription rate without prior
notice. Payment may be sent in the form of a bank
draft or Cheque in the name of the “Gandaki Medical
College Pokhara-Nepal”.

Copyright

The statements or opinions expressed in the Journal
do not necessarily represent the official views of the
Gandaki Medical College. Any reproduction to be
made must be done after obtaining written permission
from the editor in chief of the Journal of Gandaki
Medical College.
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