
Introduction
Isolated capitellum fractures account for <1% of elbow fractures 
in children [1]. These fractures are generated by an axial load 
towards the humeral paddle with an elbow in extension or 
semiflexion, as in a fall on the outstretched arm [2]. Depending 
on the flexion or extension of the elbow at injury, the fracture 
fragment can be anterior or posterior. These fractures can also be 
generated by a posterolateral elbow dislocation or subluxation 
due to the impact of the radial head and coronoid against the 
capitellum [3]. Even though in many cases they are isolated, they 

can also be associated with other injuries of the lateral column, 
such as radial head or neck fractures, lateral condyle fractures, 
lateral collateral ligament complex avulsion, and medial condyle 
and olecranon fractures [4].
There are two main classifications, Bryan Morrey classification 
and Dubberley classification, in which they are usually classified 
according to Morrey classification [5], in which type-1 is a 
common hahn-steinthal fracture is an isolated fracture of the 
capitellum, characterized by a single fracture fragment including 
both the chondral and subchondral component of the 
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Introduction: Pediatric capitellum fractures are rare, accounting for <1% of elbow fractures in children. They are typically caused by axial 
loading on an outstretched arm. Due to the high cartilaginous composition of the pediatric elbow, these fractures are often missed in 
radiographic diagnosis. Proper diagnosis using computed tomography or magnetic resonance imaging is essential for effective treatment 
planning.
Case Report: A 14-year-old female sustained a left elbow injury following a fall while playing. Clinical and radiological evaluations confirmed a 
displaced Hahn–Steinthal fracture of the capitellum. Open reduction and internal fixation using bio-absorbable K-wires were performed. 
Postoperatively, an above-elbow cast was applied for 4 weeks. At 10 weeks, the patient had achieved a full range of motion, and radiographic 
assessment confirmed fracture union.
Conclusion: Pediatric capitellum fractures, though rare, can lead to significant morbidity if not diagnosed and treated in a timely manner. The 
use of bio-absorbable K-wires offers an effective fixation method, eliminating the need for a second surgery for implant removal. Early 
intervention, proper radiological assessment, and surgical management result in excellent functional outcomes with minimal complications.
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Abstract

Learning Point of the Article:
Early diagnosis and appropriate fixation of pediatric capitellum fractures using bio-absorbable K-wires can lead to successful recovery and 

prevent complications.
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capitellum, eventually extended to the lateral trochlear ridge. 
Type 2, the Kocher-Lorenz fracture, is a thin articular cartilage 
fragment of the capitellum. Type 3, also called Broberg–Morrey 
fracture, has the same extension as Type 1 but is comminuted. 
McKee added a fourth type to the Bryan–Morrey classification 
that extends up to the trochlear groove [6].
Dubberley classified capitellar fractures into three types, 
differentiated by the extension in the trochlea, each one 
distinguished in type A and B, according to a more anterior or 
posterior involvement of the capitellum on the sagittal plane 
[7].
The diagnosis of capitellar fracture is often missed or delayed 
due to the anatomical feature of the elbow due to which they 
have been grouped among the so-called TRASH injuries. “The 
Radiographic Appearance Seemed Harmless” [8], including 

also osteochondral fractures of the radial head and lateral 
condyle, incarcerated medial epicondylar and unossified 
medial condylar fractures, transphyseal separations of the distal 
humerus, and Monteggia lesions.
The pediatric elbow anatomy is characterized by six ossification 
centers, merged in radio-transparent physes, which fuse during 
adolescence in sequential order, beginning from the capitellum, 
trochlea, and olecranon around the age of 14 [9]. Consequently, 
any injury before the fusion of the ossification centers can cause 
chondral or osteochondral fragments that can be missed on 
radiographs, especially if small in size.
In clinical practice, capitellar fracture diagnosis depends on 
clinical symptoms rather than radiographic diagnosis, as a high 
cartilaginous component of the pediatric elbow, making 
impossible a direct radiographic diagnosis of small chondral 
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Figure 3: AP&LAT C-ARM view of reduction 
by K-wire.

Figure 4: (a) Step-1, (b) step-2, (c) step-4, (d) 
final outcome.

Figure 1: Pre-operative anteroposterior (AP) and lateral left elbow 
X-ray shows AP view and lateral view, lat view – Lateral radiograph 
at admission shows the displaced capitellar fracture.

Figure 2: 3D-computed tomography images show displaced capitellar images.

Figure 5: (1) Checking marking in graded K-wire, (2) 
marking on bio-absorbable K-wire.
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fragments. Radiographs would rather show a double contour 
sign when the fracture involves the subchondral bone or just a 
fat pad sign in the case of a small chondral fragment [10]. 
Clinicians should further investigate when clinical symptoms of 
swelling and tenderness are present around the elbow. 
Limitation of motion is not only associated with pain but also 
with mechanical blockage of the elbow due to the interposition 
of the fragment. In these cases, investigations are usually 
pursued with a computed tomography scan (CT) or magnetic 
resonance imaging (MRI) of the elbow to characterize the 
fracture pattern and plan the surgery. The surgical approach and 
osteosynthesis or fragment excision are planned based on the 
imaging, leaving margins for the intraoperative adaptation of 
the strategy [11].

Case Report
A female patient of age 14 years had a self-fall at home while 
playing and sustained an injury to the left elbow, following 

which she had complaints of pain, swelling, and limitation of 
movements in the left elbow. The elbow was then temporarily 
immobilized in a soft splint, an X-ray (Fig. 1) was taken, and a 
later CT scan (Fig. 2) was taken for proper planning. The CT 
scan of the elbow showed a shear fracture of the capitellum 
involving the lateral trochlear ridge, a Hahn–Steinthal fracture, 
with proximal and medial displacement. The surgery was 
scheduled for the following day. The patient was hospitalized, 
and surgery was scheduled for the following day. The fracture 
was approached by an anterolateral approach, reduced and fixed 
by two bio-absorbable K-wires. The elbow was immobilized in 
an above-elbow cast for 4 weeks. At 10 post-operative weeks, 
the patient achieved a full range of motion and was allowed to 
gradually begin sportive activities. The radiographs showed the 
union of the fracture. The follow-up is still ongoing, with a 
planned consultation and 6 and 12 post-operative months.

Surgical steps
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Figure 6: Inserting bio-absorbable K-wire in the 
graded K-wire tract. Figure 7: Bio-absorbable K-wire inserted. Figure 8: Post-operative X-ray.

Figure 9: Post-operative 6-month X-ray. Figure 10: Post-operative clinically full flexion 6 
months.

Figure 11: Post-operative clinically full extension 6 
months.
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Step 1
Patient in a supine position, in general anesthesia, by direct 
lateral approach, the capitellar fracture site was visualized, and 
the reduction was attained and stabilized with 2 K-wires (Fig. 
3).

Step 2
To insert a graded K-wire perpendicular to the fracture, measure 
the distance inserted to the bone by checking the grading in the 
graded K-wire (Figs. 4,5).

Step 3
Marking the length of the K-wire needed onto the bio-
absorbable K-wire and making a blunt cut in the bio-absorbable 
K-wire (Fig. 5).

Step 4
Inserting the bio-absorbable K-wire in the previous graded K-
wire tract after placing it in a cylindrical sleeve, then malleting it 
in a blunt cut area so that it gets flattened and stays at the site 
(Fig. 6,7).

Post-operative
Postoperatively, a long arm cast was applied for 1 month. Daily 
routine and functional exercises were started once the cast was 
removed. Patients were evaluated at intervals of 1, 3, 6, and 12 
months after surgery with clinical and radiological results 
assessment (Fig. 8,9).

Discussion
The capitellar fracture usually showed a bimodal distribution, 
with the first peak in childhood (<10 years) [12,13] and the 
second peak, the most representative, in pre-adolescents and 
adolescents [14,15]. The most frequent associated injury was 
the ipsilateral elbow dislocation, followed by the involvement of 
the medial or lateral condyle or an olecranon or radial head 
fracture [16].
Due to clinical misdiagnosis and low occurrence of capitellar 
fractures in the pediatric population, they should be treated 
early as they limit the child’s elbow function and life. Delay in 
diagnosis will increase the probability of complications in 
children [17].
Most of the cases with an early diagnosis were managed with 
open reduction and internal fixation. This was probably related 
to the fact that the fractures characterized by a remarkable 
displacement were promptly diagnosed on conventional 

radiographs. The fractures whose diagnosis was delayed were 
susceptible to all treatment strategies, from a conservative 
attitude when the clinical status allowed, rather than fragment 
excision or fixation [18].
The radiographs are the baseline investigation for diagnosis, 
accompanied by a clinical diagnosis. The use of CT and MRI 
has improved the diagnosis of capitellar fractures, allowing us to 
visualize them early and plan the treatment. The availability of 
CT and MRI within the first weeks from the injury allowed 
setting a threshold of 2 weeks between the acute and delayed 
diagnosis [19].
The no-displaced Capitel lar fracture can be treated 
conservatively with the above elbow cast [20]. Surgical 
indication lies in a symptomatic displaced fracture of the 
capitellum, while the most important factor for surgical 
indication includes mechanical blockage to the elbow range of 
motion. The most used surgical methods are screw and 
Kirschner w ire f ixation; K-w ires were usual ly f ixed 
percutaneously, allowing the removal between 3–8 post-
operative weeks [21]. The headless screws have taken the place 
of cancellous screws, not requiring another surgery for 
hardware removal and being well tolerated in most cases. In the 
case of small fragments generating a mechanical blockage in the 
joint, whose size does not allow any fixation, these fractures are 
accessible for excision by an open or even arthroscopic 
approach. In this case, we opted for bio-abosarble screws as the 
fracture fragment is small and not fully accessible for screw 
fixation since it is causing mechanical blockage open reduction 
and stabilization with bio-abosarble K-wire was done, as it 
would not require any further procedure afterward.
The treatment has allowed good clinical and radiological 
outcomes in many cases. The post-operative complications 
include limitation of movements, especially extension, 
persistent pain, and even blockage. The limitation of the elbow 
can be due to soft tissue contracture, in which arthrolysis is done 
when a functional arc of motion is affected. On the other hand, 
pain and blockage can be due to radiocapitellar osteoarthritis, 
capitellar necrosis, and, in rare cases, loose fragments or 
cartilage defects, requiring surgical management [22]. 
radiocapitellar osteoarthritis and capitellar necrosis in delayed 
cases seem to be equally distributed (Fig. 10,11).

Conclusion
Pediatric capitellum fractures, though rare, can lead to 
significant morbidity if not diagnosed and treated in a timely 
manner. The use of bio-absorbable K-wires offers an effective 
fixation method, eliminating the need for a second surgery for 
implant removal. Early intervention, proper radiological 
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Clinical Message

Early diagnosis and appropriate surgical intervention in pediatric 
capitellum fractures are crucial for achieving optimal recovery. The 
use of bio-absorbable K-wires is a promising method to ensure stable 
fixation while avoiding the necessity for hardware removal, thereby 
reducing patient morbidity.

assessment, and surgical management result in excellent 
functional outcomes with minimal complications.
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