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Closed supracondylar humerus fracture in children with  pulseless hand 

though appear to have vascularity even after skeletal stabilisation may 

need surgical exploration for addressing vascular injury which is often 

accomplished by thrombectomy , primary repair or interposition graft 

repair. Between August 2017 and june  2018, 15 children presented  

with displaced closed supracondylar fracture of the humerus  , 10 of 

them presented with absent radial and ulnar pulses treated either before 

or after fracture reduction based on the clinical examination findings 

and hand doppler assessment . Amongst these, seven  patients were 

explored for vascular compromise even after fracture reduction and 

ended up in revascularisation by thrombectomy or interposition graft 

repair . Three patients were explored before fracture reduction , one 

was found to have entrapment of the brachial artery between the 

fracture fragments and two of them were found to have spasm of the 

brachial artery by the tractional force from the displaced fracture. 

surgical exploration before fracture reduction in all these three patients 

ended up in release of the brachial artery from the tractional force or 

from entrapped fracture fragment, resulted in distal pulse restoration 

and thereby avoided thrombectomy or graft repair in the growing 

children. children presenting with closed supracondylar humerus 

fracture with absent distal pulses with  warm hand need high index of 

suspicion for exploration before fracture reduction to avoid  fracture 

reduction manipulation associated vascular injury and thereby  avoid  

thrombectomy and graft repair in the growing children. 
 

                 Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Supracondylar fracture of the humerus  in children follows fall from height or while at play with an outstretched arm 

and this constitutes 17 % of all fractures in children (a). This type of fracture accounts for 55–80% of all fractures 

around the elbow joint and mostly occurs in children around 7 years of age (b).  Acute vascular injury may be 

present in approximately 10% of children with supracondylar humeral fractures (c). Brachial artery lesion may be 

secondary to various insults, such as entrapment, division, spasm of the vessel, the presence of an intimal tear or 

thrombus formation. The indications for exploration of the Elbow in children with pulseless, cold hand are clear, but 

the management of patients with a pulseless, well perfused hand is still a debate  whether to proceed after or before 
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fracture reduction . High index of clinical suspiciousness based on clinical examination coupled with hand doppler 

assessment can avoid thrombectomy and graft repair . 

 

Aim and objectives:- 

The aim of this study is to have high index of suspiciousness and low threshold for cubital fossa exploration before 

fracture reduction  in children presenting with Closed supracondylar humerus fracture with absent radial and ulnar 

pulses with thumpish flow but still with warm hand so as to avoid vascular injuries associated with fracture 

manipulation and surgical procedures like thrombectomy, primary artery repair and interposition graft repair in 

growing children. 

 

Type of study:- 

Prospective study 

 

Study duration:- 

August 2017 to june 2018 

 

Sample size:-15 

 

Material AndMethods:- 
15 children who presented with supracondylar humerus fracture with absent radial and ulnar pulses were included in 

the study. clinical examination and hand doppler assessment was made for radial and ulnar flow and  pressure 

measurement were taken on both limbs, and a search was made for thumpish flow  at and just above the fracture site 

was done. Age of these patients were between 4 yrs and 12yrs. Of these, 11  were male and 4 were female children  

The study was conducted at  the Institute of vascular surgery,  Rajiv Gandhi Government General Hospital , 

Chennai. 

 

In these, seven children were subjected for cubital fossa exploration in view of non return of  distal pulses  after 

fracture reduction and 3 children were subjected for cubital fossa explortion before fracture reduction in view of 

absent forearm pulses associated with thumpish flow on hand doppler assessment at or just above the fracture site. 

Baseline characters 

 

Male 11(73.3%) 

Female 4(26.7%) 

No forearm pulse after fracture reduction 7(46.67%) 

No forearm pulse after fracture reduction – Male 6(85.71%) 

No forearm pulse after fracture reduction -  Female 1(14.29%) 

Restoration of forearm pulse after fracture reduction 5(41.67%) 

Thrombectomy after fracture reduction- Male 2(33.33%) 

Thrombectomy after fracture reduction- Female 1(100%) 

Vein graft repair - Male 4(66.67%) 

Vein graft repair - Female 0(0) 

Brachial artery entrapment - before fracture reduction 1(33.33%) 

Tractional force on Brachial artery before fracture 

reduction  

2(66.67%) 

 

Operative Technique Details:- 

under general anesthesia, under sterile precautions the patient was placed close to the edge of the operating table 

with countertraction around the chest. With the shoulder at 90° abduction, constant traction was applied on the wrist 

followed by maximum flexion of the elbow. Once adequate closed reduction was obtained, percutaneous fixation 

with two Kirschner wires (K-wires) was done in the position of full reduction. However, if the hand remained 

pulseless, surgical exploration was the treatment of choice. In the absence of forearm pulses ,cubital fossa  exposed 

through "lazy s" incision (Fig 1). Brachial artery control taken proximally and distally away from fracture site 

followed by exploration of brachial artery at the fracture site and a search was made for injury of artery , entrapment 

,contusion thrombosis or spasm of artery (Fig 2).     
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Fig 1:-Showing exposure of Brachial artery,  proximal and distal control on artery and tractional force on the artery 

by fracture supracondylar humerus causing spasm. 

 

 
Fig 2:-Showing release of brachial artery from the tractional force of fracture site restored normal brachial pulse. 
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Fig 3:-Showing brachial artery contusion thrombosis treated by interposition vein graft 

 
 

After restoration of forearm pulses, the elbow was immobilised with a plaster cast from the hand to just below the 

shoulder for 4 weeks. In all cases, continuous evaluation of the neurovascular status of the hand was required after 

the surgery. Four weeks postoperatively, the cast and the K-wires were removed and the rehabilitation programme 

was started. 

 

Result:- 
In this prospective study done at Institute of Vascular Surgery, Rajiv Gandhi Government General Hospital chennai, 

during the period August 2017 to June 2018 , we had totally 15 cases of Closed supracondylar fracture humerus in 

the age group of 4yrs to 12 yrs . This includes 11 (73.3%) male children and 4 (26.7%) female children. Amongst 

the 11 male children, 3(27.27%) of them developed normal forearm pulse after fracture reduction  and 6(54.4%) of 

them were explored for absence of pulse after fracture reduction. In the latter group, 2(33.33%) of them were found 

to have spasm of the artery on exploration treated by  thrombectomy , 3(50%) children were found to have contusion 

thrombosis and 1(16.6%) was found to have incomplete tear of brachial artery , these veseels were treated by 

interposition vein graft (Fig 3). Amongst the 4  female children, 2(50%) were restored with normal pulse after 

fracture reduction, one (25%) child was explored for absent pulse after fracture reduction and she was found to have 

spasm of the artery managed by thrombectomy. Three children(2 male and 1 female)(20%) were explored of cubital 

fossa before fracture reduction in view of absent forearm pulses and thumpish flow at or just above the fracture site . 

In the latter group,1 (33.33%)male child was found to have entrapment of artery between the fracture fragments 

managed by release of artery from entrapment site, two children(1 male and 1 female )(66.67%) were found to have 

spasm of the artery by tractional force from fracture fragment, managed by release of artery with forearm pulse 

restoration, thereby avoided need for thrombectomy or graft repair in these children. Post operatively these children 

were managed with heparin (100units/kg body wt /6th hrly) for 48hrs followed by low dose antiplatelet for 4 weeks. 

These children were followed up by clinical examination and hand doppler assessment for 3days, after 10days and 4 

weeks. None of them had vascular compromise in both groups(cubital fossa exploration before and after fracture 

reduction)  and no wound complications noted. 

 

Discussion:- 
Closed Supracondylar fracture of the humerus in children is a surgical emergency, especially when associated with 

vascular compromise. Surgical exploration of the cubital fossa is mandatory in patients with absent forearm pulses 

and a cold hand (d,e). However, a delay  to determine the nature and the extension of the vascular injury with time-

consuming imaging studies is probably unnecessary(f). Though we have available evidence for exploration of 

cubital fossa in the absence of forearm pulses after fracture reduction (f), we do not have literatures on exploration 
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of cubital fossa before fracture reduction in the absence of forearm pulses.  It has been demonstrated that there is no 

correlation between the signs of ischaemia and the type of vascular injury. Because one of the most reliable clinical 

signs of vascular injury is an absent pulse (g,h), patients with the absence of a palpable radial and ulnar pulses, 

regardless of the lack of other signs of ischaemia, should also be considered as candidates for surgical management 

and should be treated without delay as an emergency. In children with closed supracondylar fractures and pulseless 

yet pink hand, an urgent reduction of the fracture should be attempted, followed by stabilisationwith  K-wires. If the 

pulse does not return and  the hand remains pulseless after fracture reduction, exploration of the injured vessel 

should follow, regardless of the presence of a pink, warm hand with a good capillary refill. At this point, it should be 

mentioned that a well perfused pulseless hand may be complicated by severe ischaemia during reduction 

manoeuvres or due to inadequate reduction of the fracture (i). 

 

According to the literature, however, several options have been proposed for the treatment of a pulseless but 

otherwise well perfused hand. Observation is recommended by some authors (d, j,k.) If the hand remains pulseless 

but well perfused after stabilisation, they suggest that the vascular injury should not be treated and instead rely on 

collateral circulation. Absence of the forearm pulses after  24 hr observation indicates that the brachial artery is 

unlikely to recover patency. The rich collateral circulation around the elbow is sufficient for the viability of the 

forearm, However, the possibility of limb length discrepancy (k,l) effort intolerance (m,l), cold intolerance (n)and 

thrombus migration (o)should be considered if non operative  method of treatment is selected. Moreover, there are 

no series available with long follow-up and a significant number of cases to support the superiority of a treatment 

option that finally leads to an fore arm that relies only on collateral circulation. Finally, an arm without an original 

dominant brachial artery may probably be too inefficient to handle a future trauma complicated with an arm-

threatening vascular injury or be a donor or recipient of surgical flaps. 

 

The use of these radiographic procedures in the estimation of the vascular status in children with a pulseless but 

otherwise well perfused hand raises questions and controversy. Sabharwal et al. (k)supported the view that the 

combination of segmental pressure monitoring, colour-flow duplex ultrasound and magnetic resonance angiography 

are sufficient evaluation tools for the patency of the brachial artery. On the contrary, some believe that these 

techniques do not have the specificity and sensitivity of angiography (p). The latter is sufficient to define the 

extension and localisation of the vascular injury and provide the necessary information for the surgical plan (q). 

Copley et al. (g)reported that a formal angiography should be performed before surgery if either the pulseless limb 

has no clinical signs of severe ischaemia and the essence or location of the vascular injury remains unknown due to 

previous vascular pathology or combined limb trauma, or when a surgical exploration is being debated. In our study 

we did not do imaging for vascular injury assessment except for hand doppler assessment considering the time factor 

to avoid delay  and difficulties in  subjecting these children for angiography or CT/MR imaging. 

 

In a recent study, Luria et al. (q) analysed the vascular complications of 24 children with supracondylar fractures of 

the humerus. In their series, reduction of the fracture was followed by a return of the pulse in 58% of the cases. They 

concluded that,  rest of the cases in which the forearm pulses were not returned after reduction of the fracture, 

exploration of the cubital fossa was indicated.  Angiography may not be sufficient to distinguish arterial spasm from 

an intimal tear  which necessitates surgical intervention. 

 

In this study  we made  on closed supracondylar fracture humerus in 15 children under 12yrs of age,  three children 

were explored before fracture reduction in the absence of forearm pulses with warm hand based on clinical 

examination and hand doppler assessment . All these children were demonstrated with thumpish flow either at the 

level of fracture site or just above it. On exploration spasm of the brachial artery secondary to tractional force by 

impingement of fracture fragment noted in two children and entrapment of the artery between fracture fragments in 

one child noted . All of them were managed by simple release of the artery from impinging tractional force or from 

entrapped fracture fragment without thrombectomy or graft repair(k) thereby avoids the risk of reocclusion and 

stenosis that might follow repair procedures. Post operative follow up of these patients revealed normal pulse in the 

radial and ulnar arteries. No wound complications noted in the follow up period.      

 

Conclusion:- 
Closed supracondylar fracture humerus in children is a surgical emergency in view of associated vascular injury . 

The absence of forearm pulses should not always be attributable to  spontaneously resolvable vascular spasm. A 

high index of suspicion with low threshold for cubital fossa exploration in the absence of forearm pulses even in 

warm hand should be considered before fracture reduction in the presence thumpish flow at or just above the 
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fracture site. This can avoid iatrogenic vascular injury risk associated with fracture manipulation, incomplete 

reduction, thereby avoids thrombectomy and graft repair(k) in growing children. 
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