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Abstract

Background: This study aimed to compare the outcomes of conservative treatment and surgical
treatment, both radiologically and clinically, for pediatric Gartland type I11/I1l supracondylar
humerus fractures, which remains a controversial issue in the literature.

Methods: A prospective study was conducted involving 34 patients with Gartland type I11/111
humerus fractures. Seventeen patients received conservative treatment, while seventeen patients
underwent open or closed reduction with percutaneous pinning. Radiological results were assessed
based on the Baumann angle and anterior humerus line, while functional outcomes were evaluated
using Flynn's criteria.

Results: According to Flynn's criteria, 72.09% of patients treated with percutaneous pinning after
closed/open reduction achieved excellent results, compared to 23.52% in the conservative treatment
group.

Conclusion: Early surgical intervention is recommended for supracondylar humerus fractures to
minimize complications. Surgical treatment yielded better outcomes than conservative treatment, as
assessed by Flynn's criteria. Cross-wire pinning showed superior outcomes compared to lateral
pinning, although it was associated with a higher incidence of neuropraxias.
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Introduction:

Supracondylar humerus fractures account for 55% to 75% of all elbow fractures in children (1).
They are most common between the ages of 5 and 8 years and often occur during childhood,
predominantly in boys and on the non-dominant side (2). Improper treatment of supracondylar
humerus fractures can lead to neurovascular damage, malunion, and elbow stiffness.

Conservative measures, such as above-elbow plaster of Paris (POP) immobilization with the elbow
at 90° flexion, are suitable for displaced type | fractures. Type Il fractures can also be managed with
closed reduction and POP immobilization. Various treatment options are available for type IlI
fractures, including open reduction with percutaneous K-wire fixation, closed reduction with POP
immobilization, closed reduction with skeletal traction, and closed reduction with percutaneous
pinning (3).

The traditional conservative approach of closed reduction and POP immobilization has limitations,
such as difficulties in maintaining reduction and subsequent complications like elbow stiffness and
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malunion during follow-up (4). Advances in biomechanics, implant quality, internal fixation
principles, soft tissue care, antibiotics, and asepsis have led to significant modifications in the
treatment of supracondylar fractures in children.

Surgical treatment options, including open reduction with internal fixation and closed reduction
with percutaneous pinning, have emerged as viable alternatives for displaced supracondylar
humerus fractures. These approaches offer advantages such as improved anatomical and functional
outcomes and greater fixation stability (5). By utilizing Flynn's criteria to assess range of motion
and carrying angle during follow-up, this study aims to evaluate the results of conservative and
surgical treatments for supracondylar humerus fractures.

Materials and Methods

This study was conducted as a prospective comparative study at the Department of Orthopedics.
The study period lasted for one year, from September 2021 to August 2022. Ethical clearance was
obtained from the Institutional Ethics Committee prior to the start of the study. The inclusion
criteria consisted of children up to 14 years of age with closed supracondylar fractures of the
humerus, whose parents or guardians provided consent for participation. Children with previous
deformities, open fractures, or associated fractures around the elbow were excluded from the study.
Children who presented at the outpatient department or emergency department with a history of
falling on an outstretched hand and elbow injury were examined for various factors such as soft
tissue swelling, deformity, punctured wound, and neurological and vascular status. X-rays were
taken in two planes (lateral and AP views) to confirm the presence of a supracondylar fracture,
which was classified according to the Gartland classification system (type I/1I/111).

Patients with type 11/111 supracondylar fractures were included in the study and divided into two
treatment groups: Group |, which received closed reduction and application of a plaster of Paris
(POP) slab, and Group Il, which underwent closed/open reduction and percutaneous K-wire
fixation. Surgical procedures were performed under general anesthesia, and postoperatively, the
patients were monitored for neurovascular deficits and treated with antibiotics and analgesics.
Postoperative X-rays were taken on the first day and after one week to assess the maintenance of
reduction. After three weeks, the POP slab was removed and active range of motion exercises were
initiated. K-wires were removed after six weeks.

Regular follow-up visits were conducted every month for a period of six months. Clinical and
radiological assessments were performed to identify any complications and to evaluate range of
motion and carrying angle using Flynn's criteria. The results were categorized as excellent, good,
fair, or poor based on the loss of range of motion and carrying angle.

The results were compared between the conservative and surgical treatment groups and analyzed
using the chi-square test with p<0.05 considered significant.

Results: A total of 34 patients with supracondylar fractures of the humerus were included in the
study. Among them, 17 patients (50%) were in the age group of 5-8 years. Four patients (11.7%)
were below 5 years of age, 10 patients (29.4%) were in the age group of 9-12 years, and 3 patients
(7.5%) were between 12-14 years of age. The majority of the patients were male, accounting for 19
(55.8%) cases, while 15 (44.2%) cases were female. The most common cause of injury was falling
while playing (sports-related injury), which was observed in 25 (75%) patients, followed by falls
from a height in 9 (25%) patients. Among the 34 patients, 76% (25) had fractures on the left side,
while 20% (9) had fractures on the right side. All 34 fractures were classified as type I1/111 closed
extension fractures according to the Gartland classification. No cases exhibited vascular
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compromise or compartment syndrome. In this study, Group | included 17 patients managed
conservatively with closed reduction and the application of a POP slab, while Group Il consisted of
17 patients treated with closed or open reduction and K-wire fixation. Among the surgically treated
patients, 9 cases underwent cross K-wire pinning, and 8 cases underwent lateral K-wire pinning.
Thirteen patients (76.47%) were operated on the first day of admission, while 4 patients (23.5%)
underwent surgery on the second day. Three patients presented with associated radial nerve injuries
at the onset, and three patients experienced iatrogenic ulnar nerve palsy during the surgery. All six
patients with nerve injuries showed progressive improvement and achieved full functional recovery
within 3-8 months of follow-up. Postoperatively, three children developed superficial pin tract
infections, which were treated with antibiotics and resolved. During the six-month follow-up
period, 3 patients developed cubitus varus deformity.

In our study of 34 patients, 16 patients (47%) had loss of carrying angle of 0-5°, 7 patients (20.5%)
had loss of carrying angle 6-10°, 8 patients (23.5%) had loss of carrying angle 11-15° and 3
patients (8.8%) had >15° loss of carrying angle developed cubitus varus deformity . In group I, out
of 17 patients, 4 (23.52%) patients had excellent results, 5 (29.41%) patients had fair results and 8
(47.05%) children had poor results. In group B, among 17 patients 12 (70.5%) had excellent
outcome and 5 (29.5%) had fair outcome.

Discussion: Numerous studies have been conducted on the treatment of Type Il and IlI
Supracondylar Fracture Humerus, but there is still controversy surrounding the best approach. This
can be confusing for orthopedic surgeons when deciding on treatment. The fracture is prone to
losing its alignment and can result in poor functional and cosmetic outcomes, which may lead
surgeons to opt for surgery. On the other hand, complications such as nerve and blood vessel
injuries, infections, and pin migration are more likely with conservative treatment. While the
Wilkins modification based on the Gartland classification is considered a simpler decision-making
tool for treatment choices, it has shown limited reliability when it comes to assessing rotational
deformities.

The most common complications associated with surgical treatment of supracondylar fracture
humerus include pin migration, infection, and nerve damage. Conservative treatment can lead to
complications such as recurvatum deformity and joint stiffness. Both treatment approaches can
result in varus/valgus deformity and malunion if the reduction is not optimal. To prevent
complications in either treatment modality, basic principles of casting and surgery should be
followed, such as avoiding excessive flexion casting to prevent forearm compartment syndrome and
being careful about the length and position of the K-wires to avoid compromising the nerves and
blood vessels.

One common complication of supracondylar fracture humerus is varus deformity, which is strongly
associated with changes in Bauman's angle and carrying angle. An increase in Bauman's angle
indicates a medial tilt of the distal fragment, leading to cubitus varus deformity. Radiological
assessment of treatment outcomes should consider the anterior humeral line since recurvatum-
hyperflexion is a common complication, particularly with conservative treatment.

In our study, patients treated with closed/open reduction and percutaneous K-wire fixation had
excellent outcomes in 70.5% of cases and fair outcomes in 29.5% of cases (Group II). In Group I,
where children were treated conservatively with closed reduction and a plaster of Paris cast, 47.05%
had poor outcomes. There was a significant association between the treatment approach and the
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outcome of supracondylar fracture humerus, with surgical treatment showing better results than
conservative treatment.

Conclusion:

In conclusion, it is recommended to operate on supracondylar fracture humerus as early as possible
to reduce the risk of complications. Surgical treatment was found to have better outcomes compared
to conservative treatment, as evaluated using Flynn's criteria. Percutaneous K-wire fixation was
superior to cast application after closed reduction, but it was associated with a higher rate of nerve
injuries.
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