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ABSTRACT 

Aim: To determine the role of different modalities available and draw guidelines for the treatment of 

acute ischaemia of the upper limb. Materials and Method: This is a retrospective study carried out over 

a period of 7 years between 1994–2000 comparing embolectomy with thrombolytic therapy for upper 

limb ischaemia. Twenty-two patients presenting with acute upper limb ischaemia admitted in this hospital 

were studied. Their age, sex distribution, symptoms and associated medical illnesses were documented. 

Pain was the predominant symptom in most of them. The underlying causes were treated accordingly 

in the form of excision of cervical rib or high first rib, angioplasty and stenting. Results: The overall 

success rate was 91% (n = 20) with an amputation rate of 9%. In the surgical group (ten patients), 

seven patients responded well. Two patients recovered with further thrombolytic therapy. One patient 

underwent amputation. In the thrombolytic therapy group (ten patients), six patients responded to 

thrombolytic therapy alone. The rest of them recovered with further embolectomy. Conclusion: 

Thrombolytic therapy can thus be the first modality of treatment for acute nontraumatic upper limb 

ischaemia if the limb is viable. 
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Upper limb ischaemia is uncommon when established in the management of lower limb ischae
compared to that in lower limb. It poses diag- mia, there are very few papers published explaining 
nostic and therapeutic challenge because of its role in upper limb ischaemia. It is associated with a 
the multiple causes and poorly understood 10% risk of hemorrhage, which may require blood 
disease process. Timely management of acute transfusion, may need an operation or may die from 
upper limb ischaemia is important because the bleeding. 
consequences can be devastating due to loss 
of limb or impairment of function. Sometimes The aim of this study is to determine the role of differ
it may also result in loss of life. ent modalities of treatment available and draw guide

lines for the treatment of upper limb ischaemia. 
There is considerable controversy about how 
aggressively acute arm ischaemia should be PATIENTS AND METHODS 
treated particularly when the arm appears vi
able.[1] Fewer than 50 publications exist and This study was carried out over a period of 7 years 
there are no randomized trials. Surgery has between 1994 and 2000. A total number of 22 patients 
been the standard treatment for over a centu- were studied who presented with acute upper limb 
ry. Though peripheral thrombolysis is well ischaemia [< 2 weeks] who were admitted and treat

ed as inpatients. A 59% of them were females and 41% 
Paper Received: August, 2003. Paper Accepted: October, 2005. were males. Their age ranged from 21 to 70 years with 
Source of Support: Nil. an average of 45.5 years, 55.5% belonging to the group 
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between 40 and 60 years. Fifteen patients presented 
with pain, which was the predominant symptom. Pain 
was associated with discoloration in two patients. 
Weakness and tingling was present in two patients. 
One patient came with Raynaud’s phenomenon. All 
had signs of ischaemia, eight of them had other asso
ciated medical conditions as shown in the table. 

Routine investigations were carried out in all patients 
including coagulation profile. Five were worked up for 
collagen vascular disease and one was positive for an
ticardiolipin antibody. Chest and neck x-ray was done 
in all patients. It revealed cervical rib in two and sus
pected high first rib in one patient. Angiography was 
done in all the patients. Sub clavian artery was the 
site of occlusion in 50% of the patients (n = 11). Five 
each had occlusion of axillary and brachial artery 
(22.7%). Distal occlusion of the radial and ulnar ar
tery was found in one patient (4.5%). 

MANAGEMENT 

Surgery (Embolectomy) 
Ten patients underwent embolectomy. It was done 
under local anaesthesia through a transbrachial ap
proach. 

Thrombolysis 
Thrombolysis was carried out in ten patients. Intra
arterial urokinase was used in the following dosage: 
1. 2.5 lakhs units – bolus dose; 
2. 4000 units/min x 4 h; 
3. 2000 units/min up to 36 h. 

The duration of treatment however varied according 
to the response. Patients were monitored for bleeding 
complications and worsening of symptoms. Check 
angiogram was taken after 24 and 36 h. 

RESULTS 

Surgery group 
The overall success rate was 91% (n = 20) with an 
amputation rate of 9% (n = 2). Among the ten pa
tients who underwent embolectomy, seven patients 
responded well and three of them failed to respond. 
One patient among these three had to undergo ampu
tation for gangrene. Two were subjected to thrombo
lytic therapy. One patient had complete resolution of 
the embolus with improvement of symptoms. Howev-

Associated medical conditions 
Diabetes mellitus 3 
Hypertension 1 
IHD 3 
CVA 2 
Cardiomyopathy 1 

er, the other did not respond and underwent amputa
tion. 

Thrombolytic therapy group 
Ten patients underwent thrombolysis, six of them re
sponded and four failed to respond, who then under
went embolectomy with complete resolution. 

Others 
Two patients were treated conservatively with heparin. 
Underlying causes were treated when recognized in 
the form of excision of cervical rib or high first rib, 
angioplasty and stenting. 

DISCUSSION 

Before embolectomy became routine, conservative 
treatment was the only available treatment. This in
cluded heparin, re-hydration, bed rest and treatment 
of contributing medical conditions such as cardiac fail
ure or dysrhythmia.[1] 

Embolectomy is the most frequently performed surgi
cal procedure for acute upper limb ischaemia. Occa
sionally nonviable digits may require amputation. The 
introduction of a Fogarty’s balloon catheter in 1963 
revolutionized the treatment of acute limb ischaemia.[2] 

This is a retrospective study, which compares embolec
tomy with thrombolytic therapy. Investigations re
vealed 32% of patients to have a primary lesion in the 
subclavian artery due to a cervical rib or high first rib 
or stenosis who were treated accordingly. In 50% a 
cardiac source was suspected in view of their age and 
associated medical conditions. In 4.5% essential throm
bocytosis was a possible cause. In the remaining 13.5% 
the cause was unknown. 

The success rate in the group who underwent surgery 
was 70% with an amputation rate of 20% (n = 2). One 
of them who underwent amputation was diagnosed to 
have essential thrombocytosis who had repeated em
boli. Satiani et al.[3] and Davies et al.[4] have recom
mended that surgery be performed as soon as possible 
after correcting electrolyte imbalance, meanwhile at
tending to associated medical conditions. In advanced 
ischaemia, embolectomy has been recommended to 
enable a more distal amputation, but this carried the 
risk of reperfusion injury and myoglobinuria. More 
embolectomies can be performed under local anesthe
sia.[5-8] Sachetello et al.[9] and more recently others[10,5,8] 

have advised exposure of the bifurcation of the bra
chial artery to allow direct embolectomy of the radial 
and ulnar artery. The result of embolectomy is com
monly assessed clinically by observing restoration of 
the radial and ulnar pulses. Treatment of underlying 
cause is important in the form of excision of cervical 
rib, angioplasty and stenting. 
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In the thrombolytic therapy group, the success rate 
was 60% with initial thrombolysis. However, four pa
tients who failed to responds, improved with embolec
tomy later. None underwent amputation. The expla
nation for this could be that thrombolysis can lyse the 
embolus partially and makes embolectomy easier. Ear
lier all the patients were subjected to embolectomy. 
With the introduction of peripheral thrombolysis, this 
was the initial treatment preferred. 

Though peripheral thrombolysis is well established in 
the management of lower limb ischaemia, there are 
very few reports explaining its role in upper limb is
chaemia.[11] 

Catheter directed thrombolysis is based on the princi
ple that activation of fibrin bound plasminogen to the 
active enzyme plasmin is the most effective means of 
lysing pathologic thrombi. Thrombolytic agents have 
also been successfully used intraoperatively to improve 
the outcome of patients with upper limb ischaemia.[12] 

Some 10% of patients may suffer haemorrhage, which 
require blood transfusion, may need an operation to 
stop bleeding or may die from bleeding.[13,14] 

Comparing the results of both the groups, though the 
initial response was better (70%) in the surgical group 
the amputation rate was higher (20%). Qeinid et al. 
have concluded that initial thrombolysis has a signif
icant advantage over surgery. STILE investigators have 
also found that surgical patients have more major am
putations than patients who underwent thrombolysis 
(5.7%).[15] Though the initial success rate was low with 
thrombolysis (60%) when compared to surgical group 
the final outcome was good. No amputation was car
ried out in this group. 

Successful thrombolysis should be followed by en
dovascular or open surgical revision of any lesion un
masked after dissolution of the thrombus. Endovascu
lar modalities such as balloon angioplasty with or with
out stenting can be performed at the conclusion of 
thrombolysis, usually through the same access site 
used for the infusion. It may thus avoid the stress of 
emergency vascular reconstruction. 

CONCLUSION 

Thrombolytic therapy can thus be the first modality 
of treatment for acute nontraumatic upper limb ischae
mia if the limb is viable. It could be the only treatment 
if successful. It may reveal an underlying lesion, which 
can be dealt with accordingly. If it fails an embolecto
my can still be done. This is similar to that concluded 
by Burundi et al.[13] 

Thrombolysis and surgery are however not competing 

techniques but should be used in a complementary 
fashion. 
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