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ABSTRACT 
Introduction 

Supracondylar humorous fracture is one of the most important and common fractures in children of 3 -10 years 

old. In this fracture, there is a risk of Injury to the brachial artery, which is considered as an emergency surgery 

situation in children. The aim of this study was to provide a clinical approach in the treatment of children with 

supracondylar humorous fractures with coexisting vascular injury and to investigate the effect of conservative 

treatment in pink pulseless hand with good blood perfusion. 

Method 

During a clinical trial, a group of children with complaint of extension-type supraclavicular humorous fracture 

following a blunt trauma were investigated. Investigation was performed following the admission of these 

children in the emergency room of Trauma Center of Shahid Rajaee Hospital, Qazvin University of Medical 

Sciences, Iran between 1392/01/01 until 1397/06/01. The maximum age for inclusion in the study was 10 years. 

In all patients, the perfusion and circulatory condition of damaged organ were carefully examined by checking 

the capillary refill and radial pulse in the emergency room.  

All patients underwent fracture reduction during the first 24 hours after admission. Radial pulse  was evaluated 

during and after the reduction in the emergency room. Patients were under observation up to two weeks after the 

reduction. 

Findings 

 Out of 26 patients, 17 patients (65.4%) were male and 9 patients (34.6%) were female. The average age was 5 

years. Six patients (23.1%) had radial pulse on admission, and 20 patients (76.9%) did not have radial pulse on 

admission. Average interval between injury and admission to hospital was 4.57 hours. 16 patients (61.5%) 

underwent open reduction and 10 patients (38.5%) underwent closed reduction.  
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Radial pulse returned immediately after the reduction in 6 patients (23.1%). In all patients, radial p ulse was 

checked during two weeks after the reduction. Vascular refill status on admission was poor in 7 patients 

(26.9%) and good in 19 patients (73.1%). After the reduction, the capillary refill was good in all patients.  

Conclusion 

 The results of our study demonstrated that there is no need for surgical exploration of artery in treating of pink 

pulseless arms with sufficient blood perfusion. After a closed reduction, radial pulse will be detected and 

collateral vessels will maintain the vital function of the organ and therefore arterial surgical exploration imposes 

complications and unnecessary cost and time. 

Keywords: Supracondylar Hummers Fractures, Pediatrics, Arterial Damage (Vascular Injuries), Clinical Trial, 

Conservative Therapy 

 

 

INTRODUCTION 

Young children are considerably exposed to 

traumatic injuries resulting in mortality and 

morbidity. About 70% of fractures in children 

affect the upper extremities [1, 2]. Trauma to upper 

extremity in children younger than 19 years old 

account for about $ 8 bilion of health system costs 

[3]. 

Among the upper limb fractures, humorous is 

the second most common site of fracture after the 

forearm fractures [4]. Distal radius fractures 

account for more than 85% of total humorous 

fractures in children [5]. About 55-75% of these 

fractures are associated with supracondylar 

humorous which represent about 3% of all fractures 

in children [6-9]. This is an extra-articular fracture 

in the distal radius and is common in children aged 

5-7 [1, 10, 11]. The incidence of this fracture is 

higher in males [10, 12], and affects the non-

dominant hand about 1.5 times more than the 

dominant hand [12]. Its incidence rate has been 

reported as 177.3 per 100,000 cases [13]. This 

fracture is divided into two types of flexor and 

extensor [14]. The most common type is extension 

type which represents 97% of cases [15] and occurs 

because of falls onto an outstretched hand when 

elbow joint is  in extension  [16]. Other one is 

flexion type fracture which is observed in 1-3% of 

cases [17] and occurs because of direct trauma to 

the elbow joint in flexion or falls onto the flexed 

elbow [18]. In injuries subsequent to 

hyperextension, the distal part moves backward 

causing damage to the brachial artery and median 

nerve [19]. Vascular injury has been reported in 10-

20% of fractures associated with displacement [20]. 

This situation conventionally requires an 

emergency surgery but the requirement for an 

emergency surgery has recently been disputed [18]. 

Thus, a careful neurovascular examination must be 

performed on these patients in the emergency room 

and results needs to be recorded [21]. Color 

Doppler Ultrasound and Pulse Oximetry can be 

used to check the arterial blood flow, pulse rate and 

capillary refill but vascular angiography is the gold 

standard method [22]. 

Due to the presence of more collateral vessels in 

the upper limbs than lower limbs, the obstruction of 

the brachial artery is bypassed and therefore is less 

likely to result in gangrene and amputation. 

Consequently, maintaining sufficient oxygenation 

keeps the hand pink and pulseless [23, 24]. 

There is no disagreement over the surgical 

exploration in vascular injury of supraclavicular 

fractures with decreased blood flow, which is 

associated with symptoms such as pain on a passive 

stretch of the wrist, capillary refill, impaired 

oxygen saturation and low temperature of hand 

(pulseless, pale and cold hand) [23, 25]. 

However, treatment of pink pulseless hands 

with sufficient blood supply is controversial [26-

29]. Some studies recommended the emergency 

exploration of brachial artery [30, 31]. While, 

others suggested the conservative treatment [29, 

32]. 

The aim of this study was to provide a clinical 

approach in the treatment of children with 

supracondylar humorous fractures with coexisting 

vascular injury and to investigate the effect of 

conservative treatment in pink pulseless hands with 

sufficient blood supply. 

Patients and methods 

During a clinical trial, after the consent of 

Ethics Committee, a group of children with 

complaint of clavicular humerus fracture who were 

admitted in the emergency room of Trauma Center 
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of Shahid Rajaee Hospital, Qazvin University of 

Medical Sciences, Iran between 1392/01/01 until 

1397/06/01 were investigated. 

On admission, primary steps of ABS were 

performed in the emergency room and 

supraclavicular humerus fracture was confirmed 

with a simple  x-ray graphs and then the type of 

fracture was determined. Only children with 

extension fractures following a blunt trauma were 

included in the study. Maximum age for inclusion 

in the study was 10 years. Accordingly, 26 children 

were included in the study. Demographic data 

including age and sex was also recorded. After 

stabilization of general condition and perfusion and 

circulatory status of the damaged organ, all patients 

were carefully examined by checking the capillary 

refill, radial pulse, and sensory and motor nerves 

status in the emergency room. Vascular injury is 

defined as the absence of radial pulse or prolonged 

capillary refill time of greater than 2 second. 

All patients were transferred into operating 

room within the first 24 hours for reduction and 

then were operated by orthopedic and vascular 

surgeons. Pulse status was evaluated in the 

operating room during and after the operation. 

Clinical examination was used to check the distal 

pulse and capillary refill . Patients were monitored 

for up to two weeks after the reduction. During this 

period, patient were provided with required training 

and symptoms of ischemic and were instructed to 

immediately refer to this hospital emergency 

department in case of having symptoms. Statistical 

tests were used for statistical analysis. 

Findings 

A total of 26 patients were evaluated. 17 

patients (65.4%) were male and 9 patients (34.6%) 

were female. The average age of patients was 5 

years. Patients aged between 3-10 years. 

 

Table1. Frequency distribution of patients by age 

Age/year Frequency Percent 

3 4 15.4 
4 7 26.9 
5 7 26.9 
6 4 15.4 
7 1 3.8 
8 1 3.8 
9 1 3.8 
10 1 3.8 
Total 26 100 

 

Right-hand and left-hand fracture was observed 

in 15 patients (57.7%) and 11 patients (42.3%), 

respectively. 6 out of 26 Patients (23.1%) had a 

radial pulse on admission. Radial pulse disappeared 

before and after the reduction in 2 and 4 patients, 

respectively. 20 patients (76.9%) did not have 

radial pulse on admission. Average interval 

between injury and admission to hospital was 4.57 

hours. 16 patients (61.5%) underwent open 

reduction and 10 patients (38.5%) underwent 

closed reduction. Radial pulse returned 

immediately after the reduction in 6 patients 

(23.1%). In all patients, radial pulse was checked 

during two weeks after the reduction. In this study, 

average time of the pulse return was 4 hours. 

 

Table2. Frequency distribution of patients by the time required for the pulse return after the 

reduction 

Pulse return time/hour Frequency Percent 

0 6 23.1 

1 2 7.7 

2 3 11.5 

3 1 3.8 

4 4 15.4 
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6 1 3.8 

10 1 3.8 

24 1 3.8 

48 1 3.8 

72 2 7.7 

120 1 3.8 

168 1 3.8 

336 2 7.7 

Total 26 100 

 

Capillary refill status on admission was poor in 

7 patients (26.9%) and good in 19 patients (73.1%). 

Following the reduction, the refill status was good 

in all patients. 

 

DISCUSSION 

Supraclavicular fracture is the most common 

fracture in elbow region [7, 33, 34]. In this study, 

the average age of children was 5 years, which is in 

line with previous studies [1, 10, 11]. Previous 

studies [10, 12] argued that this fracture is more 

common in males. In our study, 65.4% of the 

patients were also male. 

Most pediatric orthopedists normally choose the 

closed reduction and percutaneous pinning [35-37], 

but in the present study 61.5% of patients 

underwent open reduction which can be attributed 

to the level-3 trauma of this medical center and 

referral of cases with more severe mechanisms. In 

this study, we found that there is no need for 

arterial vascular exploration and radial pulse and 

vascular refill status is good after the reduction and 

conservative treatment. In a study conducted by 

Matuszewski et al., It was concluded that there is 

no need for surgical exploration of brachial artery 

after the closed reduction of supraclavicular 

fractures in pulseless hand with good perfusion and 

conservative treatment is enough unless organ’s 

blood flow does not return after a closed reduction 

[38]. Wegmann et al. also demonstrated that in 

cases with no peripheral pulse and vascular refill, 

watchful waiting treatment can be a good 

alternative for arterial surgical exploration. [39]. In 

a review study, Griffin et al. suggested that 

children with a pink pulseless hand following a 

supraclavicular fracture can be treated by watchful 

waiting unless there is vascular damage [40]. The 

results of studies by Ramesh [41], Malviya et al. 

[42] were also consistent with our results. 

Some studies believe that absence of pulse, 

even in the case of sufficient organ perfusion, is a 

sign of vascular damage and requires arterial 

surgical exploration, a finding that is inconsistent 

with our results [30, 31, 43]. Libeling et al. found 

that arterial surgical exploration is mandatory in 

cases of neurovascular injuries following fracture, a 

result which is inconsistent with our findings [44]. 

In this study and other previous studies [45, 46], 

it was concluded that in a pink pulseless hand, 

using clinical symptoms including pulse detection 

and capillary refill is satisfactory and radiologic 

evaluations will not be necessary and require extra 

cost and time. 

While Luria et al. suggested that, in cases where 

radial pulse fails to return, surgical exploration is 

only recommended after the conduction of 

angiographic evaluation of the brachial artery. 

They argued that angiography is an appropriate 

helpful procedure to avoid the unnecessary surgical 

exploration of brachial arteries [47]. 

Limitations of this study were low number of 

patients and unicentric performance of the study 

(only in one center). We therefore recommend that 

more multi-centric studies be conducted with larger 

sample size in order to confirm the results of our 

study as well as to provide a treatment algorithm 

and approach. 

CONCLUSION 

The results of our study suggest that surgical 

exploration is not needed in the treatment of a pink 

pulseless hand (absent peripheral pulse and good 

peripheral capillary refill time) following 

supraclavicular fractures and radial pulse will be 

detected after the closed reduction and collateral 

vessels maintain vital function of the organ and 

therefore arterial surgical exploration imposes 

complications and unnecessary cost and time. Thus, 

it is suggested that more studies have been 

conducted with larger number of patients in order 

to provide a definitive treatment for children with 

supracondylar humorous fractures with lower costs 

and less complications. 



Hossein P et al / Int. J. of Allied Med. Sci. and Clin. Research Vol-7(2) 2019 [337-343] 

 

341 

 

REFERENCES 

[1]. Little, K.J., Elbow fractures and dislocations. Orthopedic Clinics, 45(3), 2014, 327-340. 

[2]. Hedström, E.M., et al., Epidemiology of fractures in children and adolescents: Increased incidence over 

the past decade: a population-based study from northern Sweden. Acta orthopaedica, 81(1), 2010, 148-

153. 

[3]. Control, C.f.D. and Prevention, National center for injury prevention and control. Web -based Injury 

Statistics Query and Reporting System (WISQARS) 2005. 

[4]. Carvalho, R.A., et al., Supracondylar fracture of the humerus in children: fixa tion with two crossed 

Kirschner wires. Revista brasileira de ortopedia, 47(6), 2012, 705-709. 

[5]. Dabash, S., et al., Screw fixation for supracondylar humerus fractures in children: a report of seventeen 

cases. European Journal of Orthopaedic Surgery & Traumatology, 2018, 1-7. 

[6]. Rouede, R.S., V. Giordano, and N.P. Amaral, Tratamento cirúrgico das fraturas supracondilianas 

desviadas do úmero na criança: análise dos resultados de 20 casos. Rev. bras. ortop, 36(4) , 2001. 105-

110. 

[7]. Cheng, J. and W. Shen, Limb fracture pattern in different pediatric age groups: a study of 3,  350 children. 

Journal of orthopaedic trauma, 7(1), 1993, 15-22. 

[8]. Canale, S., Fraturas e luxação em crianças. Canale ST. Cirurgia ortopédica de Campbell. 10a. 2006, São 

Paulo: Manole. 

[9]. Amatuzzi, M.M., A. Zoppi Filho, and N.B. Montenegro, Fratura supracondiliana do úmero em crianças: 

estudo de 90 casos operados. Rev. bras. ortop, 32(6), 1997, 437-42. 

[10]. Shearman, A., B. El‐Osta, and N. Mohan, Emergency: Supracondylar Fractures of Distal Humerus in 

Children. ABC of Orthopaedics and Trauma, 2018, 125. 

[11]. Omid, R., P.D. Choi, and D.L. Skaggs, Supracondylar humeral fractures in children. JBJS, 90(5), 2008, 

1121-1132. 

[12]. Cheng, J.C., T.P. Lam, and N. Maffulli, Epidemiological features of supracondylar fractures  of the 

humerus in Chinese children. Journal of pediatric orthopedics. Part B, 10(1) , 2001, 63-67. 

[13]. Mulpuri, K., H. Hosalkar, and A. Howard, AAOS clinical practice guideline: the treatment of pediatric 

supracondylar humerus fractures. JAAOS-Journal of the American Academy of Orthopaedic Surgeons, 

20(5), 2012, 328-330. 

[14]. Acar, E. and R. Memik, Surgical Treatment Results in Pediatric Supracondylar Humerus Fractures. 

Eurasian J Emerg Med, 2017. 

[15]. Farnsworth, C.L., P.D. Silva, and S.J. Mubarak, Etiology of supracondylar humerus fractures. Journal of 

Pediatric Orthopaedics, 18(1), 1998, 38-42. 

[16]. Barr, L., Paediatric supracondylar humeral fractures: epidemiology, mechanisms and incidence during 

school holidays. Journal of children's orthopaedics,. 8(2), 2014, 167-170. 

[17]. Skaggs, D., et al., Supracondylar fractures of the distal humerus. Rockwood and Wilkins Fractures in 

Children, 3, 2010, 487-531. 

[18]. Mayne, A., D. Perry, and C. Bruce, Delayed surgery in displaced paediatric supracondylar fractures: a 

safe approach? Results from a large UK tertiary paediatric trauma centre. European Journal of 

Orthopaedic Surgery & Traumatology, 24(7), 2014, 1107-1110. 

[19]. Herring, J.A., Tachdjian's pediatric orthopaedics e-book: from the Texas Scottish Rite Hospital for 

Children, Elsevier Health Sciences. 2013. 

[20]. Vaquero-Picado, A., G. González-Morán, and L. Moraleda, Management of supracondylar fractures of 

the humerus in children. EFORT open reviews, 3(10), 2018, 526-540. 

[21]. Babal, J.C., C.T. Mehlman, and G. Klein, Nerve injuries associated with pediatric supracondylar humeral 

fractures: a meta-analysis. Journal of Pediatric Orthopaedics, 30(3), 2010, 253-263. 

[22]. Azar, F.M., S.T. Canale, and J.H. Beaty, Campbell's operative orthopaedics e -book.: Elsevier Health 

Sciences. 2016. 

[23]. Wegmann, H., et al., The impact of arterial vessel injuries associated with pediatric supracondylar 

humeral fractures. Journal of Trauma and Acute Care Surgery, 77(2), 2014, 381-385. 

[24]. Rockwood, C.A., Rockwood and Wilkins' fractures in children: Lippincott Williams & Wilkins. 3, 2010 



Hossein P et al / Int. J. of Allied Med. Sci. and Clin. Research Vol-7(2) 2019 [337-343] 

 

342 

 

[25]. Kumar, R., V. Trikha, and R. Malhotra, A study of vascular injuries in pediatric supracondylar humeral 

fractures. Journal of Orthopaedic Surgery, 9(2), 2001, 37-40. 

[26]. Matuszewski, Ł., Evaluation and management of pulseless pink/pale hand syndrome coexisting with 

supracondylar fractures of the humerus in children. European Journal of Orthopaedic Surgery & 

Traumatology, 24(8), 2014, 1401-1406. 

[27]. Mangat, K., A. Martin, and C. Bache, The ‘pulseless pink’hand after supracondylar fracture of the 

humerus in children: the predictive value of nerve palsy. The Journal of bone and joint surgery. British 

91(11), 2009, 1521-1525. 

[28]. Griffin, K., et al., The pink pulseless hand: a review of the literature regarding management of vascular 

complications of supracondylar humeral fractures in children. European Journal of Vascular and 

Endovascular Surgery, 36(6), 2008, 697-702. 

[29]. Choi, P.D., R. Melikian, and D.L. Skaggs, Risk factors for vascular repair and  compartment syndrome in 

the pulseless supracondylar humerus fracture in children. Journal of Pediatric Orthopaedics, 30(1 ), 2010. 

50-56. 

[30]. White, L., C.T. Mehlman, and A.H. Crawford, Perfused, pulseless, and puzzling: a systematic review of 

vascular injuries in pediatric supracondylar humerus fractures and results of a POSNA questionnaire. 

Journal of Pediatric Orthopaedics, 30(4), 2010, 328-335. 

[31]. Copley, L.A., J.P. Dormans, and R.S. Davidson, Vascular injuries and their sequelae in pediatric 

supracondylar humeral fractures: toward a goal of prevention. Journal of Pediatric Orthopaedics, 16(1), 

1996, 99-103. 

[32]. Louahem, D.M., et al., Neurovascular complications and severe displacement in supracondylar humerus 

fractures in children: defensive or offensive strategy? Journal of Pediatric Orthopaedics B, 15(1), 2006. 

51-57. 

[33]. Houshian, S., B. Mehdi, and M.S. Larsen, The epidemiology of elbow fracture in children: analysis of 

355 fractures, with special reference to supracondylar humerus fractures. Journal of Orthopaedic Science, 

6(4), 2001, 312-315. 

[34]. Landin, L.A. and L.G. Danielsson, Elbow fractures in children: an epidemiological analysis of 589 cases. 

Acta Orthopaedica Scandinavica, 57(4), 1986, 309-312. 

[35]. Michael, A., Treatment of supracondylar fracture of the humerus in children by skeletal traction in a 

brace. The Journal of bone and joint surgery. British; author reply author reply 434. 87(3), 2005, 434-

434. 

[36]. Gennari, J., et al., Anterior approach versus posterior approach to surgical treatment of children's 

supracondylar fractures: comparative study of thirty cases in each series. Journal of pediatric orthopedics. 

Part B. 7(4), 1998, 307-313. 

[37]. Archibeck, M.J., S.M. Scott, and C.L. Peters, Brachialis muscle entrapment in displaced supracondylar 

humerus fractures: a technique of closed reduction and report of initial results. Journal of Pediatric 

Orthopaedics, 17(3), 1997, 298-302. 

[38]. Matuszewski, L., Evaluation and management of pulseless pink/pale hand syndrome coexisting with 

supracondylar fractures of the humerus in children. Eur J Orthop Surg Traumatol, 24(8), 2014. 1401-6. 

[39]. Wegmann, H., et al., The impact of arterial vessel injuries associated with pediatric supracondylar 

humeral fractures. J Trauma Acute Care Surg, 77(2), 2014, 381-5. 

[40]. Griffin, K.J., et al., The pink pulseless hand: a review of the literature regarding management of vascular 

complications of supracondylar humeral fractures in children. Eur J Vasc Endovasc Surg, 36(6) , 2008. 

697-702. 

[41]. Ramesh, P., et al., Management of acute 'pink pulseless' hand in pediatric supracondylar fractures of the 

humerus. J Pediatr Orthop B, 20(3), 2011, 124-8. 

[42]. Malviya, A., et al., Pink pulseless hand following supra-condylar fractures: an audit of British practice. J 

Pediatr Orthop B, 15(1), 2006, 62-4. 

[43]. Korompilias, A.V., et al., Treatment of pink pulseless hand following supracondylar fractures of the 

humerus in children. Int Orthop, 33(1), 2009, 237-41. 



Hossein P et al / Int. J. of Allied Med. Sci. and Clin. Research Vol-7(2) 2019 [337-343] 

 

343 

 

[44]. Leiblein, M., et al., Neurovascular complications after supracondylar humerus fractures in chi ldren. 

Trauma Case Rep, 8, 2017, 16-19. 

[45]. Korompilias, A., et al., Treatment of pink pulseless hand following supracondylar fractures of the 

humerus in children. International orthopaedics, 33(1), 2009, 237-241. 

[46]. Shaw, B.A., et al., Management of vascular injuries in displaced supracondylar humerus fractures without 

arteriography. J Orthop Trauma, 4(1), 1990, 25-9. 

[47]. Luria, S., et al., Vascular complications of supracondylar humeral fractures in children. J Pediatr Orthop 

B, 16(2) 2007, 133-43. 

 

 

 

 

 

How to cite this article: Hossein Parsa, Maryam Mojabi. Conservative treatment in children with 

vascular injury in supracondylar humerus fractures: a clinical trial . Int J of Allied Med Sci and Clin 

Res 2019; 7(2): 337-343. 

Source of Support: Nil. Conflict of Interest: None declared. 


