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Abstract

Distal humeral physeal separation in neonates is a rare elbow injury that is often missed
because of the cartilaginous nature of the distal humeral epiphysis, limited cooperation, and
nonspecific signs, such as swelling, tenderness, and decreased range of motion. Maintaining
the posterior elbow triangle helps distinguish this injury from elbow dislocation. At the
same time, radiographic posteromedial displacement of the radio-ulnar complex strongly
suggests a Salter—Harris type I distal humeral injury. Birth trauma, difficult delivery,
abnormal fetal positioning, and child abuse are recognized causes. Still, this report describes
a 9-day-old term neonate with distal humeral physeal separation following unintentional
parental trauma. The patient exhibited elbow swelling, limited motion in the right upper
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2026;14(1):46-50. limb, and normal neurovascular findings. Radiographs at 9 days demonstrated
DOL:10.61882/jsurgtrauma.14.1. posteromedial displacement of the radio-ulnar complex. Due to delayed presentation, closed
46 reduction was not attempted, so conservative treatment with splinting was chosen.

Subsequent imaging at 16 and 60 days showed callus formation and progressive healing,
with a nearly normal range of motion and mild cubitus varus. At the 4-year follow-up, the
child was pain-free, had a full range of motion and normal daily function, and radiographic
evidence of complete remodeling without a physeal bar or deformity, despite persistent mild
but asymptomatic varus. This case suggests that in neonates with delayed diagnosis, the
high remodeling potential of the distal humerus may lead to excellent long-term outcomes
with conservative management alone, challenging the conventional emphasis on early
reduction and pinning and underscoring the importance of long-term clinical and
radiographic follow-up.
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injury usually results from a fall onto an
outstretched hand or hyperextension combined with
significant rotation of the elbow and forearm (2).

Introduction
Elbow injuries are a frequent cause of pediatric
emergency department visits. Diagnosing these

[ DOI: 10.61882/jsurgtrauma.14.1.46 ]

injuries in young patients can be particularly
challenging due to difficulties in obtaining a
comprehensive medical history and conducting a
thorough clinical examination. Cooperation issues
during radiographic assessments further complicate
the situation, as interpreting these images is often
hindered by the -cartilaginous composition of
certain bones in the elbow area. Distal humeral
physeal separation, although rare, is frequently
overlooked and typically occurs in children
younger than two years, representing approximately
1.6% of pediatric distal humeral fractures (1, 2, 3).
Smith first identified this condition in 1850 (3). The

Birth trauma is a notable cause of this condition,
often becoming apparent a few days post-delivery
(2, 4). Contributing risk factors include challenging
deliveries, abnormal fetal positioning, macrosomia,
and cephalopelvic disproportion (5). Additionally,
child abuse is a recognized cause of physeal
separation, with approximately 50% of cases in
children under two being linked to such abuse. A
thorough medical history, comprehensive physeal
examination, and a high index of suspicion are
crucial for accurate diagnosis (2, 3). The clinical
manifestations of this condition include swelling
around the elbow, tenderness, restlessness, and

Copyright © 2026, Journal of Surgery and Trauma. This is an open access article distributed under the terms of the Creative Commons
Attribution License (CC-By-NC4.0: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en), which permits use, distribution, and
BY NC

reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.


https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
http://dx.doi.org/10.61882/jsurgtrauma.14.1.46
http://dx.doi.org/10.61882/jsurgtrauma.14.1.46
https://orcid.org/0000-0001-6120-4486
https://orcid.org/0009-0006-8333-4226
http://dx.doi.org/10.61882/jsurgtrauma.14.1.46
http://dx.doi.org/10.61882/jsurgtrauma.14.1.46
https://jsurgery.bums.ac.ir/article-1-479-en.html

[ Downloaded from jsurgery.bums.ac.ir on 2026-02-14 |

[ DOI: 10.61882/jsurgtrauma.14.1.46 ]

Distal Humerus Physeal Separation

reduced range of motion (ROM) (4). During
physeal examination, preserving the posterior
triangle of the elbow can help distinguish physeal
separation from an elbow dislocation (3). The
characteristic muffled crepitus sign occurs when the
two cartilaginous surfaces move against each other
(6). Radiography is the primary method for
diagnosing this condition. In infants younger than 8
months, the distal humeral epiphysis is often still
cartilaginous due to the ongoing development of
the  capitellum's  ossification center. On
radiographic images, physeal separation can be
confused with elbow dislocation. A notable
radiological indicator of distal humeral physis
injury is posteromedial displacement of the radio-
ulnar complex (5). Other significant radiological
findings include distal humeral metaphyseal
fragments, a displaced medial epicondyle, and a
displaced ossification center of the capitellum (7).

Ultrasound is also a valuable diagnostic option
in these scenarios, although its effectiveness
depends on the operator's skill (2, 3). It can reveal
the displacement of the non-ossified distal humeral
epiphysis, as well as the presence of effusion and
extra-articular issues (7). Arthrography can provide
detailed insights into cartilage damage and fracture
assessment; however, it is an invasive procedure
with a risk of infection and is not typically
recommended for routine use. Magnetic resonance
imaging (MRI) is useful for identifying physeal
injuries; however, its drawbacks include the need
for anesthesia and its high cost (5).

Alongside elbow dislocation, other differential
diagnoses for physeal separation include septic
arthritis, osteomyelitis, brachial plexus injury, and
genetic conditions such as osteogenesis imperfecta
(2). Posteromedial displacement is more frequently
observed than posterolateral displacement, and
anterior displacement is relatively uncommon (3).

This type of injury is treated more
conservatively (2). The timing of fracture detection
plays a crucial role in determining the appropriate
treatment method. If diagnosed early, the preferred
treatment involves closed reduction followed by
immobilization with a splint. If the diagnosis is
delayed beyond 5-7 days, manipulation of the
fracture is not recommended, and treatment will
proceed with splinting and casting (5, 8). If signs of
instability —are observed after reduction,
percutaneous pinning is performed using two lateral
pins for stabilization. If the stress test indicates
stability after the first pin is placed, the second pin
can be added to prevent rotational movement.

Caution is advised to avoid pinning from the medial
side due to the risk of ulnar nerve injury (4).
Cubitus varus is the most frequently observed
complication associated with physeal separation
(2). Osteonecrosis, non-union, and neurovascular
complications are relatively rare (3). This study
presents a case of distal humeral physeal separation
in a neonate. Despite delayed presentation,
conservative treatment led to favorable long-term
outcomes.

Case presentation

A 9-day-old term neonate, born via
uncomplicated vaginal delivery, presented with
restricted movement of the right upper limb.
Although discharged without issues per medical
records, the parents reported symptom onset from
birth. Examination revealed elbow swelling,
tenderness, and reduced ROM, with intact
neurovascular status and a preserved posterior
elbow triangle. Laboratory tests showed no
infection.  Anteroposterior (AP) and lateral
radiographs (Figure 1) demonstrated posteromedial
displacement of the radio-ulnar complex, consistent
with a Salter-Harris type I distal humerus physeal
separation. Due to delayed presentation, closed
reduction was not attempted, and the elbow was
immobilized with a splint. One week later,
radiographs showed early callus formation (Figure
2). At follow-up three weeks later, the patient's
splint was removed. The patient was revisited 50
days later, with radiographs indicating healing
(Figure 3) and near-normal ROM despite mild
varus (Figure 4).

Figure 1. Anteroposterior and Lateral Radiographs at 9
Days Showing Posteromedial Radio-Ulnar Displacement

Figure 2. Radiographs at 16 Days after birth with Early
Callus Formation (one week after trauma)
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Figure 3. Radiographs at 60 Days Showing Healing

At 4-year follow-up, the patient was pain-free,

with normal ROM (Figure 5) and radiographic
evidence of complete remodeling (Figure 6),
without physeal bar formation or deformity. Over
the past four years, the patient has been able to
perform daily activities without issues and has not
required specific medical care. Notably, the mother
later disclosed an unintentional injury by the father,
not birth trauma, explaining the delayed referral.
Informed consent was obtained for this report.

"

Figure 6. Radiographs at 4 Years with Complete Remodeling

Discussion

Distal humerus physeal separation is rare, often
linked to birth trauma, difficult deliveries (e.g.,
macrosomia), or child abuse, with the latter
implicated in approximately 50% of cases under 2
years (2). Clinical features include elbow swelling,
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tenderness, and muffled crepitus, with an intact
posterior triangle distinguishing it from dislocation
(3). Radiographs may mimic dislocation due to
cartilaginous epiphyses in neonates, though
posteromedial  radio-ulnar  displacement s
diagnostic (5). Ultrasound, arthrography, and MRI
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aid diagnosis but vary in feasibility (7).

Treatment hinges on timing: early closed
reduction with splinting is preferred, while delays
beyond 5-7 days favor immobilization alone (4).
Pinning is reserved for cases of instability, as it
avoids medial approaches due to the risk of ulnar
nerve injury (8). Cubitus varus is the most common
complication (2).

Our case aligns with prior reports but stands out
for its etiology (unintentional parental trauma) and
management. Malik et al. described a neonate with
physeal  separation  post-cesarean, initially
misdiagnosed as a dislocation, treated with
splinting, and showing mild varus at 2 months (5).
Kamaci et al. reported full ROM 6 months after
early reduction and pinning (4). In contrast, our
patient, who was untreated due to a delay, achieved
excellent 4-year outcomes with conservative care
alone. Although a degree of cubitus varus was
present in this case, it did not result in any
functional impairment. This suggests that in
neonates with delayed presentation, remodeling
potential may mitigate the need for -early
intervention, challenging conventional approaches,
and highlighting the need for further comparative
studies in the future.

Conclusions

This case highlights the diagnostic challenges
and therapeutic considerations of distal humerus
physeal separation in neonates, particularly in cases
of delayed diagnosis. Despite a delay in diagnosis,
conservative management was employed in this
case, resulting in excellent long-term outcomes
after four years, demonstrating the remarkable
remodeling capacity of neonatal bones. During this
period, the patient performed daily activities
without issues and required no specific medical
interventions, indicating stable recovery and
functional preservation. However, the involved side
had more varus compared to the contralateral side,
which did not impair function. Clinicians should
maintain a high index of suspicion for this injury in
atypical presentations and consider conservative
treatment options when timely reduction is not
feasible, while ensuring long-term monitoring to
assess potential complications such as cubitus
varus.
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