Case Report Journal of Orthopaedic Case Reports 2026 September:16(9):Page 83-87

Distal Humerus Fracture in a 28-Year-Old Male with Achondroplasia
Treated with Reconstruction Plate: Case Report and Review of Literature

Anand Raj Rajendrababu’, Arun Nirmal', Harikumar Kurumalikkal Sukumaran', Anjali Sudha Vijay'

Learning Point of the Article:
Dual reconstruction plating is adaptable and effective in managing distal humerus fractures in achondroplasia, overcoming challenges of
abnormal anatomy and poor bone quality.

Introduction: Achondroplasia, the most common skeletal dysplasia, presents unique challenges in fracture management due to rhizomelic
shortening and abnormal bone geometry. This case report details the surgical management of a distal humerus fracture in an adult with
achondroplasia using dual reconstruction plate fixation.

Case Report: A 28-year-old right-hand-dominant male with achondroplasia sustained a closed, comminuted intra-articular distal humerus
fracture (AO/OTA type C3) after a motor vehicle accident. Following thorough evaluation and preoperative planning, the fracture was
addressed surgically through a posterior approach with chevron olecranon osteotomy. Dual 3.5-mm reconstruction plates were contoured and
applied orthogonally. Early range-of-motion exercises commenced 72 h postoperatively. At 6 months, the patient achieved 10-110° elbow
flexion-extension, 70° pronation/supination, and a Mayo Elbow Performance Score of 85 (“good”). Union was radiologically confirmed at 14
weeks.

Conclusion: Reconstruction plate osteosynthesis with meticulous surgical technique yields a stable fixation, union, and good functional
recoveryin distal humerus fractures with underlying achondroplasia.
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Introduction

Achondroplasia is the most common skeletal dysplasia. It
presents unique challenges in fracture management due to
rhizomelic limb shortening, metaphyseal deformities, and
abnormal bone geometry [1,2,3]. This report details the surgical
management of a distal humerus fracture in a 28-year-old
achondroplastic male treated with reconstruction plating.

Case Report
A 28-year-old right-hand-dominant male with achondroplasia

sustained a closed, comminuted intra-articular distal humerus
fracture (AO/OTA type C3) following a motor vehicle accident.
Physical examination revealed rhizomelic limb shortening (Fig.
1), elbow swelling, tenderness, and severely restricted range of
motion and no neurovascular deficits. X-ray elbow
Anteroposterior and Lateral confirmed articular comminution
and metaphyseal involvement (Fig. 2), consistent with the
characteristic distal humeral deformities seen in achondroplasia
[1,2,3] (Fig. 3). Under general anesthesia, a posterior approach
via chevron olecranon osteotomy was utilized. Key steps
included identification of the ulnar nerve (Fig. 4) and
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Figure 2: X-ray elbow antero-posterior and lateral showing articular
comminution and metaphyseal involvement.

Orthogonal plating (medial and posterolateral) achieved stable
fixation across articular fragments. Locking screws secured the
metaphyseal segment, compensating for osteopenic bone, and
reduction confirmed with fluoroscopy [1,4,5]. The olecranon

osteotomy was repaired with tension-band wiring (Fig. 5). Early
Figure 1: Rhizomelic limb shortening (shortening of proximal segment) in ~ Post-operative period showed no neurovascular complications.
Achondroplasia. Mobilization began 72 h postoperatively with passive range of
motion exercises. 6-month postoperatively, the patient

mobilization to prevent iatrogenic injury. Articular fragments

were reduced under direct visualization. Fixation was done with achieved an acceptable range of motion, 5-110° flexion and

extension, 70° pronation/supination (Fig. 6). Mayo Elbow

dual 3.5-mm reconstruction plates contoured to match the ) .
performance score (MEPS): 85 (“good”). Radiographic union

shortened, angulated distal humerus anatomy (Fig. 4).

Figure 4: Distal humerus after olecranon osteotomy, fixation done with dual

Figure 3: X-ray Antero-posterior and Lateral views of the opposite side 3.5-mm reconstruction plates perpendicular to each other contoured to
humerus in the patient showing metaphyseal deformity and abnormal bone match the shortened, angulated distal humerus anatomy. Ulnar nerve is
geometry, used asa template for fracture fixation on the affected side. mobilized and tagged to preventinjury.
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Figure S: Post-operative X-ray elbow showing perpendicular plating with 3.5
mm reconstruction plates. 4 mm cannulated cancellous screws were used to
hold the intercondylar segment and comminuted fragment in the lateral
condyle of the humerus. Tension band wiring was done for the olecranon
osteotomy.

achieved at 14 weeks postoperatively (Fig. 7 A&B) [1,5].
Prominent K-wire was removed at 14 weeks due to skin
irritation. Potential long-term complications, such as implant
prominence and heterotopic ossification, could not be fully
assessed due to short follow-up.

Discussion

Anatomic and pathophysiological considerations in
achondroplasia

Achondroplasia, caused by Fibroblast growth factor 3 gain-of-
function mutations, results in impaired endochondral
ossification, metaphyseal flaring, and osteopenia [3,4]. These
factors complicate distalhumerus fracture fixation due to:

1. Abnormal bone geometry: Shortened limbs with exaggerated
metaphyseal curvature necessitate extensive plate contouring
[1,6]

2.Reduced bone mineral density: Osteopenia increases risks of
screw loosening and cut-out, mitigated here by locking screws
(3,7]

3. Concomitant deformities: Pre-existing radial head
dislocation (reported in 33% of achondroplastic patients) and

Figure 6: Range of movements S months postoperatively.

elbow contractures may compromise functional outcomes

[6,8].

Comparative fixation strategies

While pre-contoured plates are standard for distal humerus
fractures, reconstruction plates offer critical advantages in
achondroplasia:

1. Adaptability: Superior contouring capacity accommodates
metaphyseal angulation and shortened segments [1,6]

2. Biomechanical stability: Dual orthogonal plating resists
torsional forces better than unilateral methods in osteopenic
bone[1,2]

3. Compatibility with deformity: Unlike monolateral external
fixators (used in lengthening), recon plates avoid pin-site
complications and permitimmediate mobilization [6,8,9]

4. Delayed union: This case’s 14-week consolidation aligns with
achondroplastic humerus, where healing indices average 25-32
days/cm (vs. 20 days/cm in non-achondroplastic bone)
[6,7,8].

Complication profile

« Neurovascular injury: Ulnar nerve neuropraxia occurred in
9% of achondroplastic elbow surgeries according to existing
literature; proactive mobilization prevented this in our case
[1,8]

o Post-fixation fracture: Reported in 13% of
humeral lengthening cases, avoided here through
metaphyseallocking screws [6,7]

o Cubitus valgus: A documented sequela of distal
humerus fractures, prevented by anatomical
articularreduction [2].

Functional outcomesin context

Figure 7: Post-operative X-rays of elbow (A) and humerus (B) taken S months post-operatively The achieved MEPS of 85 (“good”) compares
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favorably with:

« Lengthening studies: Post-lengthening MEPS averages 80-89
despite elbow stiffness in 30% of cases [6,8], but may not show
subtle deficitsin strength and endurance

« Non-achondroplastic fractures: Standard fixation yields
MEPS >8S in 70-80% of cases, suggesting comparable efficacy
whenaccommodating dysplasia[1,2].

Objective muscle strength measurements using dynamometry
were not performed during follow-up as the patient was back to
his work and activities of daily living, and to avoid unnecessary
expenses for the patient. Advanced post-operative imaging,
such as computed tomography scan, was not utilized to confirm
articular congruity and union, and rehabilitation compliance
and physiotherapy intensity were not objectively quantified in
detail for the same reason.

Technical recommendations

1. Nerve management: Routine ulnar nerve transposition
reduces neuropathyrisk [ 1,8]

2. Osteosynthesis enhancement: Locking screws in
metaphyseal segments and supplemental bone grafting for
comminuted zones [ 10,11]

3. Rehabilitation protocol: Hinged bracing (0°~30° initially)
prevents stiffness without compromising stability [ 1,6].

The presence of an underlying achondroplastic bone deformity
may have influenced surgical complexity. Pre-existing elbow
deformities and altered biomechanics associated with
achondroplasia may act as confounding factors in post-

operative functional recovery. The use of reconstruction plates
required extensive intraoperative contouring, which may
reduce reproducibility across surgeons with varying
experience.

Conclusion

Reconstruction plating provides anatomically adaptable
fixation for complex distalhumerus fractures in achondroplasia,
balancing biomechanical demands with pathological bone
constraints. This report represents a single case, limiting the
generalizability of the findings to the broader achondroplastic
population. The rarity of distal humerus fractures in patients
with achondroplasia restricts opportunities for larger cohort
analysis and statistical validation. The follow-up duration of 6
months may not adequately assess long-term functional
outcomes, implant survival, or the development of post-
traumatic arthritis. This case demonstrates that meticulous
technique and implant selection can achieve functional
outcomes comparable to non-dysplastic populations, though
longer healing times should be anticipated. Future studies
should establish standardized protocols for fracture
management in skeletal dysplasias.

Clinical Message

Accurate anatomical reconstruction and fixation with specially
contoured dual reconstruction plates provide positive outcomes for
distal humerus fractures in adults with achondroplasia, mitigating
challenges of dysplastic bone architecture and density.
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