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Functional and Radiological Outcome of Capitellum Fracture Fixation
with Headless Screws Through Lateral Approach To Elbow, a Prospective
Observational Study

Udit Sourav Sahoo', Prajnadipta Rout’, Kartik Chandra Pati’

Learning Point of the Article:
Minimizing Metal, Maximizing Motion: Results of headless compression screw fixation of capitellum fractures through a lateral-based elbow
approach provide stable, anatomy-preserving fixation with excellent functional range of motion and minimal hardware-related complications.

Introduction: Capitellum fractures are rare injuries contributing only 1% of all elbow fractures. Being such a rare injury, there is a lack of
consensus with regard to the treatment recommendations. This study aims to evaluate the functional outcome of capitellum fractures treated by
openreduction andinternal fixation (ORIF) with headless screws through alateral approach.

Materials and Methods: The study design was a prospective observational study conducted on 61 patients who were undergoing ORIF
through a lateral approach to the elbow, between January 2023 and August 2025, at a tertiary care level 1 trauma center. The Oxford elbow score
(OES) wasrecorded post-surgery, starting at 2 weeks and then at 2-monthlyintervals.

Results: The mean OES at 6 months was 32.6 = 7.3 (18-46). Mean pronation-supination arc was 86.9 + 20.2 (range 40-110°). Mean
flexion—extension arc was 131.1 +2.9° (range 110-150°, standard deviation 11.5), with a 95% confidence interval of 128.2-134.0° Our results
suggest that ORIF is a safe and effective treatment option for a stable, pain-free elbow with a good range of motion. There was no evidence of
avascular necrosis or arthritic changes. The mean duration of follow-up was 15.8 £ 3.2 months (range: 12-27 months).

Conclusion: Headless compression screw fixation via a lateral elbow approach yielded stable fixation with excellent functional outcome for
capitellum fractures in our study.

Keywords: Capitellum fracture, openreduction and internal fixation of capitellum fractures.

Introduction options include conservative management with casting,
fragment excision, and surgical fixation using Kirschner wires
(K-wires), headless compression screws, or anatomical plates
[5,6]. Given the rarity of this injury, consensus regarding optimal
management remains lacking in the literature [6].

Fractures of the capitellum represent an uncommon subset of
elbow injuries, comprising roughly 1% of reported elbow
fractures. They most often result from axial forces transmitted
through an extended elbow [ 1,2]. These fractures typically occur
due to axialloading of a fully extended elbow [3,4] orasaresultof Headless compression screws are designed to achieve stable
direct impact to the lateral aspect of the elbow. Treatment interfragmentary fixation while remaining recessed below the

Author’s Photo Gallery

Access this article online

|

Website:

WWW.jocr.co.in

Dr. Udit Sourav Sahoo Dr. Prajnadipta Rout Dr. Kartik Chandra Pati

'Department of Orthopaedics, SCB Medical College, Cuttack, Odisha, India,

lDepartment of Orthopaedics, Institute of Medical Sciences and Sum Hospital, Bhubaneswar, Odisha, India,
DOL: “Department of Community Medicine, Fakir Mohan Medical College and Hospital, Balasore, Odisha, India

https://doi.org/10.13107/jocr.2026.v16.i04.7172

Address of Correspondence:

Dr. Udit Sourav Sahoo,

Department of Orthopaedics, SCB Medical College, Cuttack - 753 007, Odisha, India.

E-mail: uditsouravsahoo@gmail.com

Submitted: 27/01/2026; Review: 16/02/2026; Accepted: March 2026; Published: April 2026

DOTI: https://doi.org/10.13107/jocr.2026.v16.i04.7172
© The Author(s). 2026 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/),
which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http: //creativecommons.org/publicdomain/zero/1.0/ ) applies to the data
made available in this article, unless otherwise stated.

2026 Journal of Orthopaedic Case Reports| Published by Indian Orthopaedic Research Group




Sahoo US, etal

www.jocr.co.in

Figure la: (a) Pre-operative X-rayradiograph.

articular surface, thereby reducing the risk of cartilage injury
and post-operative joint irritation. This stability allows early
post-operative mobilization, and implant removal is generally
unnecessary [7,8]. The present study aimed to evaluate the
clinical outcomes of capitellum fractures treated with open
reduction and internal fixation (ORIF) using headless
compression screws through a lateral-based approach to the
elbow.

Materials and Methods

A total of 61 consecutive patients with isolated capitellum
fractures treated with ORIF between January 2023 and August
2028 at a tertiary care Level 1 trauma center were included.
Institutional ethical committee approval was obtained (IEC
717, dated January 25, 2023). Written informed consent was
obtained from participants. Inclusion criteria were age >18
years, isolated capitellum fractures or capitellum fractures with
limited trochlear involvement, and treatment with ORIF.
Patients with pathological fractures, associated ipsilateral upper
limb fractures affecting elbow function, and open fractures with
extensive soft-tissue injury were excluded. All patients
underwent standard anteroposterior and lateral radiographs
and computed tomography with three-dimensional
reconstruction to accurately define fracture morphology and
plan surgical fixation (Fig. 1a and b). Fractures were classified
according to the Bryan and Morrey classification with McKee
modification where applicable.

Allsurgeries were performed under regional anesthesia with the
patient in the supine position. Exposure was achieved through a
lateral elbow approach, most commonly through the Kocher or
Kaplan interval, ensuring preservation of the lateral collateral
ligament complex (Fig. 2). Fracture fragments were
anatomically reduced under direct visualization and
temporarily stabilized with K-wires and 1 or 2 number of 3.5
mm headless compression screws were inserted in either
anterior-to-posterior or posterior-to-anterior direction,

Figure 1b: (b) Pre-operative computed tomographyscan.

depending on the fracture configuration (Fig. 3). In some cases,
to avoid the articular surface, screws were angled slightly. In
cases where the capitellar fragment was large, screws were
directed in a posterior to anterior direction. Anterior-to-
posterior direction was generally preferred for most of the cases
due to convenience. Screws were countersunk beneath the
articular surface to avoid cartilage damage. Fluoroscopy was
used to confirm reduction, screw position, and joint congruity.
Postoperatively, the elbow was immobilized in a posterior slab
for 2 weeks. Graduated elbow mobilization was commenced
once pain permitted, with the aim of reducing post-operative
stiffness. Indomethacin was given for prophylaxis against
heterotopic ossification.

Figure 2: Kocher’s approach to the elbow joint for open reduction and internal
fixation.
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Figure3: Intra-operative fluoroscopy for assessment of reduction and screw
placement.

The primary outcome was the Oxford elbow score (OES) at the
final follow-up. Secondary outcomes included demographics,
radiographic fracture union, post-operative complications, and
final elbow range of motion (ROM). Patient evaluation and
data collection were done by orthopedic surgeons in the
outpatient department, other than the treating surgeon, on a
case-by-case basis.

Continuous variables were reported as means with ranges, and
categorical variables as frequencies and percentages. Statistical
analysis was done using the Statistical Package for Social
Sciences software. ROM and functional scores were normally
distributed, as found out using the Shapiro-Wilk test, and
parametric tests were used to generate the P-value.

Results

A total of 61 patients were included in the study. The mean age
was 50.1 + 13.3 (26-76 years). The affected side was
predominantly the right elbow in 38 patients (63%), whereas
theleft elbowwasinvolved in 23 patients (37%). The mean time
for radiological union was 9.2 weeks (range 6-15 weeks) (Fig.
4). The mean pronation—supination arc was 86.9 + 20.2° (range,
40-110°) (Fig. S). Mean flexion extension arc was 131.1 +2.9°
(range 110-150° standard deviation 11.5), with a 95%
confidence interval of 128.2-134.0° (Fig. S). OES results
demonstrated a mean pain score of 11.0 + 2.9 (range, 6-16),
function score of 10.9 +2.2 (6-15), and social interaction score
0f10.7£2.3 (6-15). The mean total OES was 32.6 + 7.3 (range,

18-46), indicating good elbow function with minimal to no
impairment (OES of >32-48). The mean duration of follow-up
was 15.8 + 3.2 months (range: 12-27 months). There were no
cases of infection, non-union, implant impingement, or
hardware prominence in the study.

Results are summarized in Table 1.

Discussion

The results of our study indicate that the use of headless
compression screws for ORIF of capitellum fractures through a
lateral-based elbow approach is a successful method that
achieves good pain controland improved elbow function. In our
cohort of 61 patients, consistent post-operative improvement
was observed using the OES across pain, function, and social
domains, supporting the reliability of this fixation technique for
managing capitellum fractures 8,9, 10].

The management of capitellar fractures is technically
demanding, largely because of their intra-articular involvement,
limited fragment size, and the well-recognized tendency toward
elbow stiffness after injury [11,12]. In this study, we report a
mean post-operative pronation—supination arc of 86.9° and a
mean flexion-extension arc of 131.1° which represents a
favorable outcome given the average patient age of 50 years and
the known propensity for stiffness following elbow trauma,
particularly in older individuals [13,14]. Although full
restoration of motion was not achieved in all cases, the range

Figure 4: Follow-up X-ray radiograph at 3 months showing radiological union.
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Figure$: Clinical photograph at 3 months follow-up showing excellent elbow
range of movement.
obtained was sufficient for activities of daily living, as supported
by functional outcome scores [15].

Functional assessment using the OES demonstrated excellent
clinical benefit with this treatment method. The mean total
OES of 32.6 reflects improved elbow-related quality oflife, with
parallel improvements in pain relief, functional performance,
and social participation [15]. The low pain scores observed may
be attributed to the use of headless compression screws, which
provide stable fixation, allowing early mobilization while
minimizing joint irritation due to reduced implant prominence
[7,8,16]. Importantly, no complaints related to implant
prominence or hardware-related discomfort were noted in our
cohort, complications that are frequently reported with plate
fixation [17].

The higher proportion of right-sided injuries observed in this
study is consistent with previous reports and may be related to
injury mechanisms involving falls onto the dominant limb [18].
Achieving satisfactory functional outcomes in these higher-
demand extremities represents a notable success. Furthermore,
no cases of non-union, radiocapitellar arthritis, or avascular
necrosis were identified at final follow-up. Headless
compression screws, being buried beneath the articular surface,
reduce the risk of implant prominence and are particularly well
suited for articular fractures such as those of the capitellum [7,
16,19].

Direction of screw placement is a controversial issue in the
context of capitellum fracture fixation. Dubberley et al. [4]
placed the screw from the posterior to the anterior direction.
Mighell and Frankle [ 19] argued that they preferred to place the
screws from the anterior to the posterior, thus preserving the
posterior flap and not disturbing the blood supply of the
capitellum. We inserted the screws in either direction,
depending on the fracture morphology. Anterior-to-posterior

direction was more convenient, because it allows the screw to be
inserted perpendicular to the fracture plane under direct vision.
In some cases, to avoid the articular surface, screws were slightly
angled. In cases where the capitellar fragment was large and the
posterior humerus bone stock was thinner, comminuted, or
posterior trochlear involvement was present, screws were
directed in a posterior-to-anterior manner. We did not
encounter any screw-related complications in any patient after
surgery.

Poynton et al. [20] compared headless screws and Kirschner
wire fixation in Type I capitellar fractures to conclude that
Herbert screws resulted in earlier mobilization and better
functional outcomes. Sultan et al. [21], in their retrospective
study on Type I and IV fractures, reported excellent functional
outcomes in 10 out of 15 patients treated with headless screws.
The average time for union was 12 weeks, with no cases of non-
union in their study. Nolte et al. [22] in their cadaveric study
suggested that stability can be augmented with the use of a
buttress plate in cases requiring additional structural support,
such as osteoporotic and comminuted fractures involving the
distal humerus posterior to the capitellum component. Overall,
these findings suggest that Herbert screws consistently offer
excellent functional and radiographic outcomes, which is also
supported by the findings of our study.

Despite these encouraging results, several limitations should be
acknowledged. This was a single-center study, and the absence
of a control group treated with alternative fixation methods or
fragment excision limits direct comparison with other
treatment strategies [ 6,23 ]. In addition, long-term radiographic
outcomes such as post-traumatic osteoarthritis or avascular
necrosis were not the primary focus of this investigation. With a
short duration of follow-up at 15.8 + 3.2 months (range: 12-27

Table 1: Patient characteristics and outcomes

Variable

Value (mean£SD [range])

50.1£13.3 (26-76)
Right: 38 (63%)

Age (years)

Side involved

Left: 23 (37%)
86.9420.2 (40-110°)
131.1 (110-150°)

Range of pronation—supination|

Range of flexion-extension

OES-Pain 11.042.9 (6-16)
OES-Function 10.942.2 (6-15)
OES-Social 10.742.3 (6-15)
Total OES 32.6£7.3 (18-46)

OES: Oxford elbow score, SD: Standard deviation
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months), definitive remarks on avascular necrosis or post-
traumatic arthritis cannot be made. Consecutive patients were
included without randomization; selection bias cannot be
ruled out. Future prospective, randomized, multicenter studies
with longer follow-up periods are needed to establish the
optimal management strategy for capitellum fractures.
Nevertheless, the prospective design and use of validated
outcome measures strengthen the evidence supporting the
effectiveness of headless compression screw fixation for these
injuriesin our study.

Conclusion

ORIF of capitellar fractures with headless compression screws
resulted in good functional outcomes, satisfactory elbow

motion, and effective pain control in this cohort of 61 patients.
Based on our prospective observations, headless compression
screw fixation appears to offer a dependable method for
achieving stable fixation and satisfactory functional recovery in
displaced capitellar fractures.

Clinical Message

Headless compression screws provide low-profile, cartilage-sparing
fixation and a stable mechanical construct that supports early
mobilization and restoration of good elbow function in capitellum
fractures.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,

the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
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