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Abstract 

Objectives: Supracondylar humerus fracture (SHF) is the most common fracture observed in children. 
The present study aimed to assess the characteristic parameters in one of the most extensive available 
pediatric SHF series referred to a tertiary hospital in Iran.  

Methods: The medical profiles of the SHF patients who were referred to our tertiary hospital between January 2017 
and January 2022 were retrospectively reviewed. The inclusion criteria entailed age < 14 years and a 
radiographically confirmed diagnosis of SHF. The collected data included age, gender, side of injury, mechanism of 
injury, season of the injury, concurrent complications, type of fracture, and treatment. 

Results: A total of 1,309 patients with a mean age of 7.7±2.7 years were included in this study. The incidence of 
SHF was 1.8-fold higher in males, while the mean age of incidence was significantly lower in female patients (7.2 
vs. 8 years; P<0.001). Falling was the most frequent mechanism of injury (97%). Gartland type I was the most 
prevalent type of injury (n=482; 36.8%). Moreover, the majority of fractures were extension-type (n=1,249; 95.4%). 
Most patients were managed conservatively (n=785; 60%). Concurrent fractures as well as neuralgic, vascular, and 
muscular complications were present in 3%, 1.45%, 1.22%, and 0.5% of patients, respectively. 

Conclusion: As evidenced by the results of this study, SHF is prevalent among the Iranian pediatric population. 
Therefore, greater awareness is required regarding the high incidence of this fracture in this population and its 
adequate management with respect to concurrent complications, particularly neurovascular compromise. 

        Level of evidence: IV 
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Introduction

upracondylar humeral fracture (SHF) is the most 
common fracture observed in children, mostly 
affecting 5-7-year-old children.1,2 The SHF accounts 

for up to 18% of pediatric fractures 3 and is generally the 
result of a fall with an extended elbow, leading to the 
displacement of distal fragments in the posteromedial 
direction.4 It is often combined with distal radius fracture 
or distal ulna.5 Non-displaced and minimal displacement 
SHF may be treated conservatively. Nonetheless, displaced 
SHF is generally severe and needs to be stabilized 
surgically. Neurological injuries are among the most 

common immediate complications, accounting for almost 
18% of displaced SHFs.6 

A concurrent forearm fracture or median nerve injury may 
mask the symptoms of compartment syndrome. Therefore, 
a high index of suspicion is required to avoid missing an 
impending compartment syndrome in such cases.2 
Insufficient knowledge may result in an increased risk of 
complications due to a delayed diagnosis and treatment.7 In 
light of the aforementioned issues, the present study aimed 
to assess the characteristic parameters in one of the most 
extensive available pediatric SHF series referred to a 
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tertiary hospital in Iran. 

Materials and Methods 
This descriptive study was approved by the review board 

of our institute under the code IR.IUMS.FMD.REC.1401.283. 
The medical profiles of the SHF patients who were referred 
to our tertiary hospital between January 2017 and January 
2022 were retrospectively reviewed. The inclusion criteria 
entailed age < 14 years and a radiographically confirmed 
diagnosis of SHF. The required data were extracted from the 
patient's clinical and radiologic profiles and recorded on the 
picture archiving and communication system. The collected 
data included age, gender, side of injury, mechanism of 
injury, and the presence of any concurrent complications, 
such as neurovascular compromise. The season of the injury 
(during term-time or holidays) was also accessed to evaluate 
the impact of holidays on the incidence rate of SHF.  

The SHFs were categorized according to the Gartland 
classification. Therefore, the fractures were classified into 
four types: Type I (undisplaced or minimally displaced), 
Type II (displaced with intact cortex), Type III (completely 
displaced), and Type IV (displaced, with periosteal 
disruption, which was unstable in flexion and extension).8 
The treatment strategy was based on the Gartland type. In 
this respect, type I SHF and type II SHFs that did not require 
a reduction were managed conservatively. Type II SHF 
requiring a closed reduction was managed with or without 
percutaneous fixation using Kirschner pins, and type III 
fractures were managed with closed reduction 
and percutaneous pinning. Moreover, type IV fractures were 
treated by open reduction and internal fixation with pins. 

Statistical analyses 
Data were analyzed using SPSS software (version 16). 

Quantitative variables were expressed as mean ± standard 
deviation (SD), and qualitative variables as numbers 
with percentages. A comparison of mean values between the 
two groups was made with an independent t-test. A p-value 
of less than 0.05 was considered statistically significant. 

Results 
The study population consisted of 1,309 SHF patients, 

including 851 (65%) males and 458 (35%) females. The 
mean age of the patients was 7.7±2.7 years (range of 1-14). 
The mean age of male and female patients was reported as 
8±2.8 and 7.2±2.6 years, respectively. This difference was 
statistically significant (P<0.001). The fracture was in the 
right hand in 531 (40.7%) patients and in the left hand in 
778 (59.3%) patients. Falling was the most frequent 
mechanism of fracture (n=1,270; 97%). The majority of 
patients were referred in the summer and spring (n=809; 
61.8%). Gartland type I was the most frequent SHF class in 
the present study (n=482; 36.8%). According to the 
preoperative radiographs, extension-type (posterior 
displacement of the distal fragment) and flexion-type 
(anterior displacement of the distal fragment) were 
detected in 1,249 (95.4%) and 60 (4.6%) patients, 
respectively. The clinical, demographic, radiographic, and 
surgical characteristics of the patients are provided in 
[Table 1]. 

 
 

Table 1. Characteristics of the pediatric patients with a 
supracondylar humerus fracture requiring a surgery 

Variable Mean ± SD or n (%) 

Age (year) 7.7±2.7 

Gender 
 Male 
 Female 

 
851 (65) 
458 (35) 

Laterality 
 Right 
 Left  

 
531 (40.7) 
773 (59.3) 

Mechanism of injury 
 Falling  
 Direct trauma 
 Motor-vehicle accident 

 
1,270 (97) 

22 (1.7) 
17 (1.3) 

Season of referral 
 Spring 
 Summer 
 Autumn  
 Winter 

 
402 (30.7) 
407 (31.3) 
262 (20) 
238 (18) 

Fracture 
 Open 
 Close 

 
2 (0.15) 

1,307 (99.85) 

Gartland classification 
 I 
 II 
 III 
 IV 

 
482 (36.8) 
368 (28.1) 
330 (25.2) 
129 (9.9) 

Fracture type 
 Flexion 
 Extension 

 
60 (4.6) 

1,249 (95.4) 

Treatment 
 Conservative 
 Close reduction 
 Open reduction 

 
785 (60) 

344 (26.2) 
180 (13.8) 

 
  The fracture was managed conservatively in most patients 
(n=785, 60%), and 19 (1.45%) cases were referred with a 
neurologic complication. The information regarding the 
types of neurologic complications is presented in [Table 2]. 
As reported, 17 (1.22%) patients were referred with 
vascular complications. The data about the types of 
vascular complications are summarized in [Table 3]. 
Moreover, 42 (3%) cases were presented with a 
concomitant fracture. The types of concurrent fractures are 
demonstrated in [Table 4]. In addition, 7 (0.5%) patients 
had muscular complications [Table 5]. 
 

Table 2. Types of neurologic complications in pediatric patients 

with a supracondylar humerus fracture requiring a surgery 

Neurologic complications Frequency (%) 

Median nerve injury 10 (0.76) 

Ulnar nerve injury 8 (0.61) 

Median and ulnar nerve injury 1 (0.08) 

Total 19 (1.45) 
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Table 3. Types of vascular complications in pediatric patients 

with a supracondylar humerus fracture 

Vascular complications Frequency (%) 

Entrapment of brachial artery and 

vein 

5 (0.37) 

Entrapment of brachial artery 9 (0.7) 

Brachial artery spasm 2 (0.15) 

Total 16 (1.22) 

 
Table 4.Types of concomitant fracture in pediatric patients with 

a supracondylar humerus fracture 

Fracture  Frequency (%) 

Monteggia fracture 5 (0.37) 

Distal radius fracture 23 (1.75) 

Both bone fracture 12 (0.9) 

Total 40 (3) 

 
Table 5. Types of other muscular complications in pediatric 

patients with a supracondylar humerus fracture 

Muscular complications Frequency (%) 

Entrapment of brachialis muscle 5 (0.4) 

Rupture of brachialis muscle 1 (0.08) 

Rupture of biceps and brachioradialis 

muscle 

1 (0.08) 

Total 7  (0.5) 

Discussion 
  The present study assessed the characteristic features of 
SHF in a large pediatric SHF series referred to a tertiary 
hospital in Iran. The incidence of SHF was 1.8-fold greater in 
males, while the mean age of incidence was significantly 
smaller in female patients. Falling was the most frequent 
mechanism of injury. Gartland I was found to be the most 
frequent type of injury. Moreover, the majority of fractures 
were extension-type. Conservative management was the 
most frequently adopted method of treatment. In patients 
who underwent surgery, the most common type of treatment 
was closed reduction percutaneous pinning. Concurrent 
fracture, neuralgic, vascular, and muscular complications 
were present in 3.3%, 1.5%, 1.3%, and 0.5% of patients, 
respectively. Distal radius fracture was the most prevalent 
type of concomitant fracture. Median nerve injury was the 
most common type of neurologic complication. The 
entrapment of the brachial artery was the most frequent type 
of vascular injury, while the entrapment of the brachialis 
muscle was the most common type of muscular injury. 
  Epidemiological, clinical, radiographic, and surgical 
characteristics of SHF have also been reported in several 
earlier studies. Khoshbin and Leroux, in one of the most 
extensive evaluable reports (n=3,235), evaluated the 
epidemiology of pediatric SHF. The median age of patients 
was six years. The incidence density rate varied significantly 
by season and age.9 Barr reported the epidemiology, 
mechanisms, and incidence of pediatric SHF during school 
holidays over 3 years (n=159). Regarding gender, 53% of 
patients were male. Falling was the most frequent 
mechanism of injury (37%). The weekly incidence was 

significantly higher during school holidays.10 In a study by 
Anjum et al., the mean age of patients was 7.9 years and 
59.7% of cases were male. In a similar vein, falling was the 
most prevalent mechanism of injury.7 
  Martinez et al. reported the epidemiologic characteristics of 
pediatric SHF in 140 patients with an average age of 5 years 
and 3 months. In the stated study, 49.6% of patients were 
male. Falling in the park was the most frequent mechanism 
of injury, and 70.7% of fractures were recorded on 
weekends.4 The mean age of patients was six years in a study 
by Pilla et al., with a higher incidence in males (42 vs. 33). All 
fractures were the result of falling. Summer, spring, autumn, 
and winter had the highest incidence in order.11 The mean 
age of patients was six years in a study by Cheng et al., with a 
male dominance (253 vs. 150).1 Similar results were also 
reported by other authors.12-15 In agreement with the results 
of earlier studies, we observed a higher incidence in the male 
population and during the holidays. Falling was also the most 
frequent mechanism of injury in our patients. Moreover, the 
mean age of incidence was 7.7 years in the present study, 
which was in line with that reported in earlier studies. 
  In the study by Barr, out of 159 patients, extension-type 
injuries were recorded in 155 cases. Gartland Type I was the 
most common type of SHF (46%), and  41% of patients were 
treated surgically.10 In the study by Martinez et al., Gartland 
Types I and III were the most frequent SHF types, and the 
majority of patients were managed surgically (54.3%).4 In a 
study by Cheng et al., Garland type III fractures were the most 
prevalent type of SHF (45%), while only 20% of fractures 
required open reduction.1 In a study by Barrón-Torres et al., 
44 (78.6%) cases required surgical intervention in the form 
of open reduction in 26 (59.1%) patients.12 In a study by 
Gaudeuille et al., out of 119 patients, the mechanism of 
fracture was extension-type in 115 cases, most of which 
(68.1%) were severe fractures (Lagrange Grade 3 and 4). 
Gartland type III and extension-type were the most frequent 
SHF in a study by Babalola et al. (78.8% and 98.1%, 
respectively)15. In the study by Anjum et al., Gartland Type III 
was the most common type of SHF (54.4%). Contrary to the 
majority of studies, the flexion-type mechanism was 
observed in 98.1% of patients.7 In the present study, Gartland 
Type I was the most frequent SHF injury. 
  Immediate neuralgic complications have been reported, 
with an incidence of 12%-20% in pediatric SHF.16 The 
incidence of vascular injuries associated with pediatric SHF 
has been reported as 3.2%-14.3%.17 Open fractures have also 
been reported to be present in up to 30% of cases.18 In the 
present study, neurologic and vascular complications were 
recorded in 1.45% and 1.22% of patients, respectively. The 
open fracture was recorded only in 2 patients (0.15%). The 
surgical repair of nerve and vascular injury was not 
necessary in any patients. Moreover, no compartment 
syndrome was detected in our patients. The lower rate of 
concomitant complications in the present series could also 
be attributed to the nature of our hospital, which is a single 
specialty orthopedic hospital; therefore, patients with 
multiple trauma injuries are less likely to be referred to our 
hospital. 
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  The results of the present study, in line with the findings of 
earlier studies, confirmed the high incidence of SHF in the 
pediatric population aged around seven years, highlighting 
the importance of concurrent complications, such as 
neurovascular injuries. Nonetheless, this study was not 
without limitations. The main limitation of the study was 
related to its retrospective design. In addition, our hospital 
was a single specialty orthopedic hospital. Therefore, the 
results of this study may not be generalizable to general 
hospitals with several specialties. 
 
Conclusion 

As evidenced by the obtained results, SHF has the highest 
incidence at the age of almost seven years. The incidence of 
SHF is higher in males, whereas the mean age of incidence 
is significantly smaller in female patients. Falling is the 
most frequent mechanism of injury. Gartland Type I and 
extension-type mechanisms are the most common types of 
injury. Accordingly, most patients can be managed non-
operatively. The majority of patients who require a surgical 
intervention can undergo treatment with closed reduction 
and percutaneous pinning. Concurrent fractures as well as 
neuralgic, vascular, and muscular complications may be 

present and should be managed adequately to prevent 
their devastating consequences.  
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