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Case Report

Complex Forearm Fracture with Osteomyelitis: A Case Report of
Successful Treatment Using the Ilizarov Technique

Hamid K!, Hasan MM2, Begum R3, Rahaman MA#4, Pervin S5, Shariar AH¢
Abstract

Background: Complex forearm fractures in pediatric patients, particularly those complicated by
osteomyelitis, require a multidisciplinary approach to achieve favorable outcomes. This case report
presents the successful management of a 13-year-old boy with a Gustilo-Anderson Grade IIIA open
fracture of the left forearm complicated by methicillin-resistant Staphylococcus aureus
(MRSA)-associated osteomyelitis. Initial infection control was achieved through fasciotomy,
debridement, and targeted antibiotic therapy. Definitive reconstruction utilizing the Ilizarov ring fixator
facilitated distraction osteogenesis, addressing bone defects and restoring function. This report
highlights the effectiveness of the Ilizarov technique in managing complex cases involving infection and
significant bone loss, emphasizing the importance of timely intervention, infection control, and

rehabilitation in achieving excellent clinical and functional outcomes.
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Introduction: Open fractures of the forearm in
pediatric patients pose significant challenges due to
their susceptibility to complications such as infection,
nonunion, and functional impairment. The
Gustilo-Anderson classification system is widely used
to categorize the severity of open fractures, with
Grade IITA injuries being particularly prone to
complications due to extensive soft tissue damage and
contamination. Osteomyelitis, especially when caused
by methicillin-resistant ~ Staphylococcus aureus
(MRSA), further complicates the clinical management
of such injuries, requiring a multidisciplinary
approach to achieve favorable outcomes!2.

The Ilizarov technique, introduced by Gavriil Ilizarov,
has emerged as a powerful method for managing
complex orthopedic conditions, including infected
fractures and large bone defects. By utilizing the
principles of distraction osteogenesis, this technique
facilitates bone regeneration, corrects deformities, and

restores limb function. Here, we report the successful
management of a pediatric patient with a complex
forearm fracture complicated by osteomyelitis,
highlighting the role of the Ilizarov method in
achieving infection control and functional recovery.

Case Report

A 13-year-old boy presented with an open fracture of
the left distal radius and ulna following a fall from
playground equipment. The injury was classified as a
Gustilo-Anderson Grade IIIA open fracture (Fig:1).
The patient initially received treatment at a local
hospital, where an open reduction and percutaneous
pinning were implemented (Fig:1). However, it was
ineffective, and the fracture did not unite (Fig:2) and
he was discharged the following day. 2 months
post-injury, the patient was referred to Central
Medical College for further management.
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Upon arrival, the patient exhibited severe pain,
swelling, difficulty in movement and elevated
intramuscular compartment pressure of 60 mmHg on
the palmar forearm. Volksmann ischemic contracture,
pain, and discharge sinus were diagnosed,
necessitating an emergency fasciotomy. The wound
was irrigated, and regular dressing changes were
performed.

Figure 1: Unilateral external fixator with pinning at
6th June 2024

Figure 2: Fracture did not reunite after unilateral
external fixator and pinning were implemented
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Four weeks after the injury, the patient developed
erythema, tenderness, and inflammation around the
pin sites, raising concerns about infection.
Radiographs revealed bone destruction in the distal
radius diaphysis with periosteal reaction, and surgical
exploration confirmed osteomyelitis. Purulent
discharge and necrotic bone were observed.
Methicillin-resistant Staphylococcus aureus (MRSA)
was identified as the causative pathogen. Antibiotic
management included intravenous vancomycin (15
mg/kg every 8 hours for 6 weeks) followed by oral
linezolid (10 mg/kg every 12 hours for 2 weeks).
Serial monitoring of inflammatory markers,
including C-reactive protein (CRP) and erythrocyte
sedimentation rate (ESR), showed normalization by
week 8, indicating effective infection control.

After achieving infection control, definitive
reconstruction was performed three months
post-injury using the Ilizarov ring fixator. This
advanced orthopedic technique was chosen due to its
ability to address the significant bone defect and
promote bone regeneration through distraction
osteogenesis. During surgery, circular rings were
placed both proximally and distally to the defect.
Tensioned Kirschner wires were inserted into the bone
fragments at angles of 60-90 degrees, providing stable
fixation. The wires were secured to the rings, which
were connected by threaded rods. A latency phase of
5-7 days was observed post-osteotomy to allow initial
callus  formation. = Subsequently,  distraction

osteogenesis was initiated with a controlled rate of 1
mm per day, achieved through adjustments of 0.25 mm
four times daily to promote gradual bone formation
This technique facilitated gradual bone lengthening
and regeneration in the defect area. Radiographic
monitoring guided the distraction process and ensured
proper alignment (Fig:4).

Figur 4 Postoperative radiographs with Ilizarov ring
fixator in place
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Figure 5: Postoperative photographs with Ilizarov
ring fixator in place

Meticulous pin site care was emphasized, with daily
cleaning and biweekly follow-ups to assess
alignment, bone  healing, and  potential
complications. Rehabilitation included early joint
mobilization, progressive weight-bearing, and
physiotherapy to restore range of motion (Fig:5).
post-reconstruction, radiographs confirmed robust
callus formation with proper alignment of the radius and
ulna. Patient is now in regular follow up until complete
bone consolidation is going to achieve and allowing for
Ilizarov frame removal. In radiograph no deformity or
recurrence of infection has been seen (Fig:6).

Figure 6: radiographs showing no deformity or
recurrence of infection
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This case highlights the successful management of a
complex pediatric forearm fracture complicated by
osteomyelitis using a multidisciplinary approach. The
Ilizarov ring fixator proved to be a powerful tool for
addressing bone loss and facilitating recovery. Timely
intervention, appropriate infection management, and a
structured rehabilitation program were key to achieving
excellent clinical and functional outcomes.

Discussion

The management of open fractures with osteomyelitis in
pediatric patients requires a comprehensive approach
encompassing early surgical intervention, effective
infection control, and advanced reconstruction
techniques. This case underscores the efficacy of the
Ilizarov technique in addressing these challenges and
achieving favorable outcomes.

Initial Challenges and Infection Control

The initial treatment failure in this case highlights the
importance of timely and appropriate surgical
intervention. Acute compartment syndrome, diagnosed
shortly after the injury, was managed with an emergency
fasciotomy, which prevented further ischemic damage
and preserved limb function. Early recognition and
treatment of compartment syndrome are crucial in
preventing long-term complications?#.

The subsequent development of osteomyelitis caused by
MRSA necessitated an aggressive antibiotic regimen
tailored to the pathogen. Intravenous vancomycin
followed by oral linezolid successfully eradicated the
infection, as evidenced by normalization of
inflammatory markers such as C-reactive protein and
erythrocyte sedimentation rate. These findings align
with established guidelines emphasizing culture-
specific antibiotic therapy in managing osteomyelitis > °.

Role of the Ilizarov Technique

Definitive reconstruction using the Ilizarov ring fixator
was pivotal in addressing the significant bone defect
and restoring limb function. The technique’s ability to
stabilize bone fragments and promote distraction
osteogenesis makes it particularly valuable in managing
complex pediatric fractures. The controlled distraction
process facilitated gradual bone lengthening and
alignment, while radiographic monitoring ensured
proper progression of callus formation 73.
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In addition to its mechanical advantages, the Ilizarov
method’s emphasis on stable fixation and gradual
regeneration aligns well with the biological
principles of fracture healing. Pediatric patients, with
their superior regenerative capacity, are particularly
suited to benefit from this technique. Moreover, the
structured rehabilitation program, including early
joint mobilization and physiotherapy, contributed to
the restoration of function and prevention of joint
stiffness, ensuring an excellent functional outcome°.

Multidisciplinary Approach

This case highlights the importance of a
multidisciplinary approach involving orthopedic
surgeons, infectious disease specialists, and
physiotherapists.  Collaboration among  these
disciplines was critical in addressing the multifaceted
challenges posed by the patient’s condition, ensuring
a seamless transition from infection control to
definitive reconstruction and rehabilitation. Such
coordinated efforts are essential for achieving
optimal outcomes in complex cases!?.

Conclusion

This case demonstrates the successful use of the
Ilizarov technique in managing a complex pediatric
forearm fracture complicated by osteomyelitis.
Timely intervention, effective infection control, and
advanced orthopedic techniques combined with
structured rehabilitation were instrumental in
achieving a favorable outcome. The Ilizarov method
remains an invaluable tool in the management of
challenging orthopedic conditions, particularly in the
pediatric population.
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