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Abstract 
Introduction: Supracondylar fractures are the most common type of elbow injury in children under the age of 
eight, accounting for approximately 64% of all pediatric elbow fractures. These injuries are associated with a 
range of complications, which can be classified as either pre-existing at the time of injury or arising after 
treatment. Pre-treatment complications often include neurological involvement, such as injury to the median, 
radial, or ulnar nerves, as well as vascular compromise due to brachial artery damage. In some cases, 
compartment syndrome may also develop early due to increased pressure within the forearm compartments. 
Following treatment, complications can be observed in both the early and late phases of recovery. Early post-
treatment issues may include loss of fracture alignment, persistent or new neurological deficits, vascular 
disturbances, recurrence of compartment syndrome, and infections, particularly those related to Kirschner wire 
fixation. Over time, children may also experience late complications such as angular deformities like cubitus 
varus or valgus, limited joint mobility, the formation of myositis ossificans, avascular necrosis of the trochlea, 
and other long-term structural or functional impairments. Prompt diagnosis, appropriate management, and 
careful follow-up are essential to minimize these risks and ensure optimal recovery. 
Objectives: To investigate the incidence and spectrum of complications associated with supracondylar fractures 
of the humerus in the pediatric population. 
Material and Methods: This study involved a cohort of fifty children, aged between three and fourteen years, 
diagnosed with supracondylar fractures of the humerus. Outcomes were assessed by evaluating the carrying 
angle and elbow joint range of motion, with any observed complications systematically recorded. 
Results: Among the fifty patients included in the study, the majority (58%) sustained displaced supracondylar 
fractures classified as Gartland type III, while the remaining 42% presented with either type I or type II 
fractures. Vascular injuries were observed in 4% of the cases, compartment syndrome developed in 6% of the 
patients, and nerve injuries were identified in two individuals. Long-term complications documented during 
follow-up included cubitus varus, cubitus valgus, elbow joint stiffness, and myositis ossificans. 
Conclusion: One of the most critical complications following a supracondylar fracture of the humerus is 
compartment syndrome, a potentially limb-threatening condition. Despite its severity, timely intervention often 
leads to favorable outcomes in pediatric patients. Brachial artery injury, although less common, constitutes a 
surgical emergency necessitating immediate evaluation and management to prevent ischemic damage. Nerve 
injuries, particularly those affecting the median nerve, occur infrequently but should not be overlooked. Delayed 
complications may include malunion, which can manifest as cubitus varus (commonly known as gunstock 
deformity) or cubitus valgus, along with elbow stiffness and the development of myositis ossificans. These 
sequelae can significantly impair functional recovery. Therefore, prompt and appropriate management of 
supracondylar humerus fractures in children is essential to minimize both early and late complications. 
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Introduction 

Fractures of the upper extremity account for 
approximately 40% to 50% of all pediatric 
fractures, with supracondylar fractures of the 
humerus being the most common type of elbow 
fracture in children [1,2]. These injuries 

predominantly affect children older than five years 
of age [3] and are frequently the result of falls onto 
an outstretched hand, accounting for nearly 70% of 
cases. Such fractures often occur following falls 
from modest heights, such as beds or couches, 
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particularly when the child falls from a height 
greater than three feet—an event more typical in 
children over the age of three [4]. Although 
supracondylar fractures are generally reported more 
often in males, a study by Suh S. et al. [5] indicates 
that the incidence is similar between boys and girls. 
Additionally, fractures of the left elbow appear to 
be more prevalent [6]. 

The Gartland Classification [7] remains the most 
widely accepted system for categorizing these 
fractures. Type I represents a non-displaced 
fracture of the distal humerus, Type II refers to a 
displaced fracture with an intact posterior cortex, 

and Type III denotes a completely displaced 
fracture without cortical contact. 

Management strategies vary according to the 
fracture type. Type I fractures are typically 
managed conservatively with immobilization in an 
above-elbow cast for approximately three weeks. In 
contrast, Type II and Type III fractures often 
require closed or open reduction, frequently 
accompanied by percutaneous Kirschner wire (K-
wire) fixation [8]. Despite advancements in 
surgical technique, complications such as 
neurovascular injury, post-traumatic deformity of 
the elbow, and surgical site infections remain 
concerns [9]. 

 

 
Figure 1: Gartland classification of Supracondylar humerus fracture 

 
Aim and Objectives: The objective of this study 
was to examine the association between the type of 
supracondylar humeral fracture and the incidence 
of resulting complications. 

Material and Method 

This retrospective cohort study was conducted at 
Department of Orthopedics, Government Medical 
College, Bettiah, from January 2019 to January 
2022, following approval from the Institutional 
Research Ethics Committee.  

The study population included pediatric patients 
aged 3 to 14 years who presented to the outpatient 
department (OPD) or casualty with supracondylar 
fractures of the humerus. Pathological fractures 
were excluded. Each case was clinically and 
radiologically assessed and monitored for a 
minimum duration of three months and up to a 
maximum of twelve months. 

Supracondylar fractures were classified based on 
the Gartland classification system as follows: 

• Type I: Un-displaced fractures 
• Type II: Displaced fractures with angulation 

and an intact posterior cortex 
• Type III: Completely displaced fractures 

without cortical contact 

Data collected included the mechanism of injury, 
findings from preoperative and postoperative 
clinical and radiographic evaluations, fracture 
classification, time from injury to surgery, type of 
intervention performed, duration of immobilization, 
and presence of complications. 

Radiographs were obtained preoperatively, 
intraoperatively, and postoperatively to evaluate 
fracture alignment and healing. Type I and 
minimally displaced fractures were managed 
conservatively with an above-elbow splint applied 
at 90° flexion for three weeks. Type II and Type III 
fractures underwent closed reduction. If the 
fracture could not be maintained in alignment at 
90° or required excessive flexion to achieve 
stability, percutaneous Kirschner wire (K-wire) 
fixation was performed to prevent complications 
associated with hyperflexion. In cases where closed 
reduction failed, open reduction and internal 
fixation were carried out [Figure 2]. Follow-up 
assessments involved both clinical and radiological 
evaluations. Early complications were recorded at 
the time of presentation, while late complications 
were identified during follow-up visits [Figure 3]. 
Functional outcomes were assessed using Flynn’s 
grading system, which evaluates changes in the 
carrying angle and range of motion (loss of flexion-
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extension). Outcomes were categorized as good (6–
10°), fair (11–15°), or poor (>15°) based on the 

degree of functional impairment. 

 

 
Figure 2: Type III supracondylar facture humerus treated with cross K-wire fixation following closed 

reduction 
 

 
Figure 3: Malunion as cubitus varus (Gun Stock Deformity) 

 
Observation and results:  Out of the 50 pediatric 
patients included in the study, 32 children (64%) 
were between the ages of 5 and 10 years. The male-
to-female ratio was 7:3, with 35 males and 15 
females. A predominance of left-sided injuries was 
observed, with 38 cases (76%) involving the left 
elbow, compared to the right. In terms of fracture 

type, 48 patients (96%) sustained extension-type 
injuries, while only one case each involved flexion-
type and complex comminuted fractures. Among 
the 48 cases with extension-type injuries, 28 
fractures (60.4%) were classified as Gartland type 
III (completely displaced), whereas the remaining 
39.6% were categorized as Gartland types I and II.  
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Compartment syndrome was identified in three 
patients (6%), all of whom underwent emergency 
fasciotomy. Vascular compromise was observed in 
4% of the cases (2 out of 50), characterized by 
absent radial pulses due to brachial artery kinking. 
Both cases were managed surgically and showed 
good recovery following intervention.  

Similarly, two patients (4%) experienced nerve 
injuries affecting the median nerve; both were 
managed conservatively and demonstrated 
satisfactory spontaneous recovery over time. [Table 
1]. 

Table 1: Demographic variables 
Variables N % 
Age groups 3-5 years 03 06 

5-10 years 32 64 
10-14 years 15 30 

Gender Male 35 70 
Female 15 30 

Laterality Left elbow 38 76 
Right elbow 12 24 

Type of injury Posterior (Extension type) Total 48 96 
Gartland type III 28 60.4 
Gartland type I & II 20 39.6 

Anterior (Flexion type) 01 02 
Comminuted 01 02 

 
Long-term complications observed during follow-
up included cubitus varus, cubitus valgus, elbow 
stiffness, and myositis ossificans. Among the 50 
patients studied, 16 (32%) developed cubitus varus, 
also known as gunstock deformity, primarily 
resulting from malunion. Cubitus valgus was noted 
in 7 patients (14%). 

Elbow stiffness was reported by 15 patients (30%), 
with limitations occurring in flexion in 10 cases, 
extension in 4 cases, and both movements in 1 

case. All patients exhibiting joint stiffness were 
referred for structured physical therapy to improve 
range of motion. 

Myositis ossificans was documented in 5 patients 
(10%). These patients were managed 
conservatively with a once-daily oral dose of 75 mg 
Indomethacin. None of the cases required surgical 
intervention. Importantly, no patients developed 
Volkmann’s ischemic contracture during the course 
of follow-up. [Table 2] 

Table 2: Associated complications 
Complications N (%) 
1. Malunion- Cubitus varus 16 (320 
2. Malunion- Cubitus valgus  07 (14) 
3. Joint stiffness in flexion 10 (20) 
4. Joint stiffness in extension 04 (08) 
5. Joint stiffness in flexion/extension both 01 (02) 
6. Myositis ossificans 05 (10) 
In terms of overall recovery and functional outcome, 25 patients (50%) demonstrated excellent results. Good 
outcomes were observed in 18 patients (36%), while 5 patients (10%) showed fair recovery. Poor outcomes 
were noted in 2 patients (4%). [Table 3] 

Table 3: Recovery and functional improvement 
Recovery and functional improvement N (%) 
1. Excellent 25 (50) 
2. Good 18 (36) 
3. Fair 05 (10) 
4. Poor 02 (04) 
 
Discussion 

Humeral supracondylar fractures are among the 
most frequently encountered injuries in the 
pediatric population. They account for 
approximately 60% of all elbow fractures and 
roughly 16% of total pediatric fractures [10]. Early 

intervention, particularly in displaced fractures, 
significantly reduces the risk of complications, 
making timely surgical management the preferred 
approach. 

A retrospective study conducted by Oetgen et al. 
[11], which analyzed 752 patients who underwent 
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surgical fixation for supracondylar humerus 
fractures between January 2006 and December 
2010, demonstrated a statistically significant 
difference in complication rates based on fracture 
type. The incidence of complications was markedly 
higher in Gartland type III fractures (19.8%) 
compared to type II fractures (5.7%), with a p-
value of less than 0.0001. 

Advancements in surgical techniques, especially 
Closed Reduction with Percutaneous Pinning 
(CRPP), have led to a substantial reduction in the 
occurrence of cubitus varus deformity—from an 
earlier incidence of 58% to approximately 3% in 
recent years [13]. Another common complication 
following these fractures is elbow joint stiffness or 
limitation in range of motion. Restoration of 
normal joint mobility remains a key therapeutic 
goal. A study published in 2008 reported that 94% 
of patients regained normal range of motion within 
six months post-injury [14]. These findings closely 
align with our study, in which 93% of patients 
achieved similar recovery within seven months. 
Continued improvement was also noted at the one-
year follow-up, where 98% of patients had near-
complete restoration of motion. 

Conclusion:  

One of the most critical complications following a 
supracondylar fracture of the humerus is 
compartment syndrome, a potentially limb-
threatening condition. Despite its severity, timely 
intervention often leads to favorable outcomes in 
pediatric patients. Brachial artery injury, although 
less common, constitutes a surgical emergency 
necessitating immediate evaluation and 
management to prevent ischemic damage. Nerve 
injuries, particularly those affecting the median 
nerve, occur infrequently but should not be 
overlooked. Delayed complications may include 
malunion, which can manifest as cubitus varus 
(commonly known as gunstock deformity) or 
cubitus valgus, along with elbow stiffness and the 
development of myositis ossificans. These sequelae 
can significantly impair functional recovery.  

Therefore, prompt and appropriate management of 
supracondylar humerus fractures in children is 
essential to minimize both early and late 
complications. 
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