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ABSTRACT

Background. Acute limb ischaemia is threatening to both
limb and life. There is little information about this disease
entity from India.

Methods. We did a retrospective analysis of the clinical
profile of patients presenting with non-traumatic acute limb
ischaemia to our department (a tertiary care centre in India)
from January 1998 to December 2007. The demography, risk
factors, time taken to present to the emergency from the onset
of symptoms, time taken to administer the first dose of heparin
upon arrival to the emergency, primary interventions and
outcomes in terms of amputation rates and in-hospital mortality
were studied.

Results. The mean (SD) age of the 84 patients was 48.9
(14.3) years. Only one patient died (1.2%) and 24 patients
had an amputation (28.6%). Among the predisposing risk
factors a significant association was found between smoking
and the rate of amputation. Early presentation to emergency
and early administration of heparin was associated with lower
amputation rates though this did not achieve statistical
significance.

Conclusion. Acute limb ischaemia is a catastrophic event.
Smoking s a risk factor associated with poorer outcomes. Early
arrival to the emergency and early administration of heparin
was associated with lower amputation rates.
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INTRODUCTION

The natural history of acute limb ischaemia (ALI) has remained
largely unchanged despite the advent of the Fogarty catheter and
thrombolysis. In western studies, the incidence of ALI in the
general populationisestimatedtobe 14 per 100000 and constitutes
10%-16% of the vascular workload.! Patients presenting with
ALI continue to have a particularly grim short term outlook both
in terms of loss of limb and mortality, with 30-day amputation
rates between 10% and 30% and mortality rates of 5%—15%.%2

Thefactorsthat |ead toimproved outcomesinclude: (i) precise
categorization of the degree of ischaemia; (ii) ascertaining the
aetiology by history and physical examination; and (iii) appropriate
therapeutic intervention.* For patients with acute arterial emboli
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or thrombosis, guidelines recommend treatment with immediate
systemicanti coagul ationto prevent propagation of thethrombosis.®

There are no data on the demography of ALI and its outcomes
fromIndia. Westudied thedemography of ALI inour patientsand
compared their risk profile with outcome to determine if factors
suchasearly presentationtotheemergency, thegradeof ischaemia
and early administration of heparin improved outcome.

METHODS

In a retrospective analysis, clinical profiles of patients were
reviewed for those presenting with non-traumatic ALI to the
Department of Surgery, ChristianMedical College, Vellore, Tamil
Nadu from January 1998 to December 2007. Patients of all age
groupswho had AL | defined assymptomsof arterial occlusionfor
<14 dayswereincluded. Bothinpatient and outpatient chartswere
reviewed retrospectively usingthel CD codel 74.2and | 74.3. The
demography, risk factors, timetaken to present to the accident and
emergency department from the onset of symptoms, timetakento
administer thefirst dose of heparin upon arrival totheemergency,
primary interventions and outcomes in terms of amputation and
hospital mortality rates were extracted from the records. The
categories of ALI were classified according to the protocol of
Rutherford et al. (Table1).5

Smoking, hypertension, hyperchol esterol aemia, diabetes, renal
disease and ischaemic heart di sease were ascertai ned based on the
documented history. The first dose of heparin was considered as
given when a patient received 5000 i.u. of intravenous
unfractionated heparin within 24 hours of the diagnosis of ALI.
Anticoagul ation was characterized by astarting dose of heparin at
1000 i.u./hour titrated to maintain an activated partial
thromboplastin time between 50 and 70 seconds. No patient
received|ow molecular weight heparinduetofinancial limitations.
Those who were administered urokinase were considered to have
received thrombolysis.

The primary outcome was the need for a major amputation
(below/above knee) during the hospital stay.

Satistical analysis

Categorical datawere presented using frequency and percentage,
and continuous variables using mean and standard deviation.
Median and range were used to describe skewed variables.
Associationsbetween categorical variableswereperformed using
the chi-square test with Yates correction. A p value <0.05 was
considered statistically significant. All statistical analyses were
performed using SPSS 11.0 for Windows.

RESULTS

A total of 84 patientswith ALI were seen during the study period.
The mean (SD) age of the patients was 48.9 (14.3) years and 48
were men. Upper extremity involvement occurred in 35 patients
and lower extremity in 49. Only 4 patients had bilateral
involvement. One patient died (1.2%) while 24 had an amputation
(28.6%).

Among the risk factors, male sex and smoking were the most
common, followed by hypertension (Table II). The amputation
ratesin relation to therisk factors showed smoking to be the most
important association (p<0.05; Tablel1).
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TasLE |. Rutherford classification of clinical categories of acute limb ischaemia®

Category Description/prognosis Findings Doppler signals
Sensory loss Muscle weakness  Arterial Venous
I. Viable Not immediately threatened  None None Audible Audible
I1. Threatened
a. Marginaly Salvageable if promptly Minimal (toes) None Inaudible Audible
treated or none
b. Immediately = Salvageable with immediate =~ More than toes, Mild, moderate Inaudible Audible
revascularization associated with
rest pain
1. Irreversible  Major tissue loss or Profound, Profound, Inaudible Inaudible
permanent nerve damage anaesthetic paralysis (rigor)

inevitable

TasLE II. Freguency of risk factors for acute limb ischaemia and
the corresponding amputation rates

TasLE lIl. Cause of acute limb ischaemia and the corresponding
amputation rate

Risk factor n (%) Amputation rate (%) p vaue Actiology n (%) Amputation rate (%)
Male sex 48 (57.1) 33.3 0.27 Thrombosis 63 (75) 31.7
Age >60 years 14 (16.7) 42.9 0.20 Artherosclerosis 58 (69) 317
Diabetes 16 (19) 313 0.79 latrogenic 5(6) 0
Ischaemic heart disease 10 (11.9) 30.0 0.92 Embolism (all rheumatic heart disease) 18 (21.4) 16.7
Renal disease 5(5.9) 0 0.15 Graft occlusion 3(3.6) 33.3
Smoking 30 (35.7) 43.3 0.03
Hyperlipidaemia 11 (13.1) 9.1 0.13
Hypertension _ ~ 24(286) 20.8 0.32 TasLE IV. Relation between level of occlusion and amputation rate
Previous episode of ischaemia 24 (28.6) 25.0 0.65 Levd n (%) Amputation rate (%)
Lower limb

The main cause of AL| wasthrombosisin 75% of patients; 68~ !liofemora 33 (39.3) 45
patients had atherosclerosis and in 5 patients the thrombus was [P)‘?g;lteal 12 %565) 22 3
iatrogenic. None of our patients had thromboangiitis obliterans; ! . (36) :
21.4% had an embolism, the source of which in all the patients Upper limb
wasthe heart and the aetiol ogy was rheumatic heart disease. Graft i‘)‘(ti)lclg'a” 12 E?S 5 28

) o . .

occlusion (3.6%) wastheother important causeof ALI (Tablelll). Brachia 17 (20) 176

The amputation rate in those with embolism was lower than that
in those who had thrombosis or graft occlusion.

Most casesof lower [imb ischaemiaweredueto aniliofemoral
block and wereassociated with higher amputationratesthan distal
levelsof occlusion. However, sincethe number of patientsineach
group was few, the difference was not statistically significant
(TablelV).

A quarter of the patients presented within 24 hours of the onset
of symptomsand 4 (19%) required an amputation. Theremaining
patients (n=63) presented after 24 hours and had a higher
amputation rate (20; 32%) independent of the grade of ischaemia.
As expected, patients with a higher grade of ischaemia at
presentation had higher rates of amputation (Table V).

We evaluated the policy of administration of unfractionated
heparin (low molecular weight heparin was not used because it
was expensive) and its effect on the amputation rate in our
patients. Sixty patients (71.4%) received thefirst dose of heparin
after the clinical diagnosis of ALI was made and 16 (26.7%) had
anamputation. Of the 24 patientswho did not receive heparinonly
4 patients had a contraindication to its use (1 had an associated
upper gastrointestinal bleed, 1 arecent cerebrovascular accident
and 2 were already on heparin due to a recent surgery). In the
remaining 20 patients, heparin was given only after a primary
intervention. Eight of these 24 patients(33.3%) had anamputation.
The median duration of administration of heparin after arrival to
the emergency room was 235 minutes (range 1-1314 minutes).
Among the 12 patients who received heparin within an hour of
arrival to the emergency only 1 had amputation compared with

TaBLE V. Grade of ischaemiaat presentation and amputation rate

Grade n (%) Amputation rate (%)
| (viable) 11 (13.1) 9.1
IIA (marginally threatened) 32 (38.1) 6.3
11B (immediately threatened) 28 (33.3) 35.7
Il (irreversible) 13 (15.5) 84.6

TasLE VI. Primary intervention and the corresponding amputation
rate

Primary intervention n (%) Amputation rate (%)
Anticoagulation 34 (40.5) 17.6
Thrombolysis 8 (9.5) 25
Embolectomy/thrombectomy 30 (35.7) 16
Amputation 11 (13.1) na

nanot applicable

15 of 48 (31.3%) who received heparin after an hour of arrival to
the emergency.

Theamputationratesinrelationtotheprimary interventionare
shown in Table V1.

DISCUSSION

Peoplewith AL areamongtheseriously sick subgroup of patients
that a vascular practitioner treats. Though there has been
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improvement in limb salvage rates since 1950, only 70% of
patientsleavewith anintact limb. Of theremaining 30%, half will
die and the other half require a major amputation.” Early and
appropriate intervention can save both life and limb.

There are no data on the demography of ALI and its outcomes
inthelndianliterature. Weanalysed our experienceto understand
the demography and outcome of ALI intheIndian population and
compared the results with available western data.

In our study there was a male preponderance, as reported in
several other studies,® andlower limbischaemiawasmorecommon
than upper limb ischaemia. The overall amputation rate was
28.6%, which was similar to data in the literature.>® Despite
improvement in operative techniques and postoperative care the
morbidity and mortality rates of ALI remain high.®

In our case series only 1 patient died—a surprisingly low
mortality rate. Most western studies report mortality rates of
5%-15%,%“ with rates as high as 40% in the elderly population.®
A younger patient population and early amputation in category
1B and Il may be the reasons for alow mortality in our study.
Other factors such as lower incidence of cardiac ischaemia and
referral biasmay also have aroleto play. Another factor that may
play aroleisthat financial constraints compel some patients to
leavethehospital inacritical stage, who arethenlost tofollow up.

An analysis of risk factors for ALI showed that 40% of our
patients had no predisposing condition. We suppose that non-
atherosclerotic, non-cardiac risk factors could also play arolein
thedevelopment of ALI andfurther researchintotheir identification
and prevention may be useful.

Cigarette smoking is a major risk factor for developing
peripheral arterial disease'*? and its complications. There was a
statistically significant association between smoking and the
outcome of ALI. In our study the amputation rates were twice as
high in smokers compared with those in non-smokers. The link
between smoking and occlusive peripheral arterial disease is
dose-dependent and can be broken by cessation of smoking.
Cessation of smoking is the cornerstone for the management of
occlusive peripheral arterial disease at any stage as shown by
Lepantalo and Lassila.*?

Thrombosis was more frequent than embolism as a cause of
non-traumatic ALIl. A higher proportion of embolism,*
thrombosis** and a similar frequency of both conditions™® have
been described. Thrombosiswas associated with better outcomes
than embolism in our study. Illuminati et al. observed a higher
mortality rate in ALI due to embolism rather than thrombosis
(31% v. 19.6%) and more major amputations in thrombosis than
inembolism (37.7%vV. 17.2%).2® Thrombosishasabetter effect on
outcome since it is most often an incomplete and slow process
alowing for collaterals to develop as opposed to an embolus
which is most often sudden and complete.

The duration of symptoms (occlusion) before presentation to
theemergency wasan important modifiable cause of amputationin
our analysis. Fagundes et al. showed that the duration of occlusion
was associated with poor prognosis with significantly higher
amputation rates in patients with symptoms for >24 hours.® We
could not analyse specific causesfor thelong interval betweenthe
beginning of symptomsandthearrival at theemergency department.
We speculate that reasons for the delayed presentation could be
thelower level of health awarenessof most patients, their financial
constraints and their ability to tolerate till disabling symptoms
manifest and becomenon-remedial tolocal or householdtherapies.

Early heparinization appears useful. If there are no absolute
contraindications (acute aortic dissection, serious head injury),
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guidelines recommend an intravenous bolus of heparin to limit
propagation of thethrombusand protect thecollateral circulation.*”
However, no literatureisavail ableregarding the beneficial effect
of this. We studied the role of unfractionated heparin in early
management of AL andfoundthat early administration of heparin
was associated with lower amputation rates. However, in our
hospital only 71.4% received heparin and of these only 20% got
it within the first hour after presentation.

Theuse of thrombolysisor surgery in thetreatment of ALI has
long been debated and there are studi esdescribing theindications,
advantagesand di sadvantagesof theseinterventions.'®° Treatment
protocolsfor ALI have improved over the years and in the era of
evidence-based medicine, an individualized treatment algorithm
depending upon the age, co-morbid conditions, duration of
occlusion, grade of ischaemia and aetiology may be the best
option. In our study doing an embol ectomy/thrombectomy rather
than thrombolysis improved patient outcomes, results akin to
those of Eliason et al.*

We advocate the need for greater awareness and education
among general physicians and surgeons who are the primary
responderstothispotentially limb- andlife-saving emergency since
they are an important source of referral to the vascular surgeon.

Limitations

Duetothelack of astandardized |CD codingfor ALI, codeswhich
included thrombosis and embolism of the upper and lower limbs
were used resulting in elimination of a small percentage of the
population treated at our centre. Due to this, our series has small
numbers.

Definitive conclusions are difficult to draw from any
retrospective study including thisone. However, some important
information regarding therisk factorsand management of patients
with ALI does emerge. Also, we included only those patientsin
whom all the information was available and acknowledge that a
referral bias existsin our patient data.

This notwithstanding, we believe that our data represent a
realistic and reasonably accurateoverview of therisk profile and
post-intervention outcomes in patients with ALl and provides
background information for a future prospective study.

Conclusions

ALl caused by thrombosis, embolus or graft occlusion was a
serious event at our centre and a major cause of in-hospital
morbidity. Smoking wasthe most important risk factor associated
with poorer outcomes. Early presentation to the emergency and
early heparinization were associated with decreased rates of
amputation. Hence, the interval between the onset of symptoms
and availability of appropriate care is probably an important
modifiable factor to decrease the rates of amputation. With
adequate emergency care and appropriate post-interventional
management and the decision to amputate at the right time, the
mortality rate can possibly be decreased.
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