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Open distal femur fractures are uncommon but challenging injuries, often resulting
from high-energy trauma and associated with substantial risks of infection,
nonunion, and functional impairment. Severe injuries with bone loss and
concomitant disruption of the extensor mechanism present additional reconstructive
challenges. We present the case of a 20-year-old man with an open, highly
comminuted AO/OTA 33-C3 distal femur fracture with extensive soft-tissue injury,
including complete patellar tendon rupture, lateral collateral ligament injury, and
lateral retinacular disruption. The patient was managed using a staged approach
consisting of initial irrigation and debridement with temporary external fixation,
followed six weeks later by definitive open reduction and internal fixation using a
distal femur locking plate, cancellous autologous iliac crest bone graft, and
polypropylene mesh containment, together with repair of the extensor mechanism
and lateral collateral ligament.

At 8 weeks after definitive fixation, the knee was clinically stable, radiographs
demonstrated maintained alignment, stable fixation, and early callus formation, and
range of motion had improved to approximately 0—120°. The patient was able to
perform a straight-leg raise without extensor lag. No infection, hardware failure, or
loss of ligamentous repair was observed during the reported follow-up.
Polypropylene mesh may be a useful adjunct for containment of autologous bone
graft in selected distal femoral metaphyseal defects. In complex open distal femur
fractures with extensor mechanism disruption, staged management, meticulous
debridement, stable fixation, management of bone loss, and restoration of the
extensor mechanism are important components of treatment.

Distal femur fracture; Open fracture; Mesh augmentation; Bone loss;
Patellar tendon rupture; Extensor mechanism
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1. Introduction

Distal femur fractures account for less than 1% of all
fractures, with approximately 5—10% presenting as open
injuries and typically resulting from high-energy
mechanisms in young patients (1,2). Open distal femur
fractures are associated with substantial risks of infection,
nonunion, and post-traumatic knee stiffness (1,3).
Associated injuries around the knee may include
ligamentous disruption and extensor mechanism injuries
(4,5,6). Failure to recognize and appropriately address
patellar or quadriceps tendon disruption may adversely
affect functional recovery (4,6).

Severe open fractures with bone loss are commonly
managed using staged protocols, including induced
membrane (Masquelet) reconstruction and related
techniques (7,8—10). Modified techniques using mesh or
cages to contain bone graft have also been described
(11,12). To our knowledge, few reports have described
polypropylene mesh as a containment device for bone
graft in an open distal femur fracture combined with
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simultaneous ligamentous and extensor mechanism
repair. We present this case and its early clinical and
radiographic outcome.

2. Case Presentation

A 20-year-old man was brought to the emergency
department after a motorcycle rollover accident. He
sustained an open fracture of the left distal femur with a
large wound over the anterolateral aspect of the knee.
Examination revealed an approximately 10-cm laceration
with exposed comminuted distal femoral bone fragments.
The knee was grossly deformed and unstable, with
virtually no active range of motion because of pain and
mechanical disruption.

Distal neurovascular examination was intact, with
palpable pedal pulses and normal motor and sensory
function in the foot. No other significant injuries were
identified, and the patient had no relevant medical history.
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Radiographs of the left femur and knee demonstrated a
highly comminuted intra-articular distal femur fracture
with metaphyseal fragmentation and displacement
(Figure 1). The fracture was classified as AO/OTA 33-C3,
representing a complete articular fracture with a
multifragmentary pattern.

The radiographs also suggested associated soft-tissue
injury, including patella alta, consistent with patellar
tendon disruption, and an avulsion fragment at the lateral
femoral condyle suggestive of lateral collateral ligament
injury.

Following initial resuscitation and administration of
broad-spectrum antibiotics according to the open-fracture
protocol, the patient underwent emergency surgery.
During the first stage, the wound was extensively irrigated
with approximately 9 L of normal saline, and all
contaminated and devitalized tissue was debrided. Knee
arthrotomy was performed for joint lavage and removal of
debris and fracture fragments.

Intraoperatively, the patellar tendon was found to be
completely ruptured from its tibial tubercle insertion; the
lateral collateral ligament and lateral patellar retinaculum
were also disrupted.

Because of the degree of contamination and
comminution, definitive internal fixation was deferred
and damage-control stabilization was performed. A
uniplanar external fixator was applied across the knee to
stabilize the femur and tibia in an aligned position (Figure
2). Definitive tendon and ligament repair was postponed;
the extensor mechanism was provisionally approximated,
and the wound was packed with moist sterile dressings.
The limb was elevated and intravenous antibiotics were
continued. The patient tolerated the procedure without
evidence of acute compartment syndrome or vascular
compromise. Six weeks later, after improvement of the
soft-tissue condition and in the absence of clinical signs of
infection, the patient underwent the second-stage
procedure. The external fixator was removed, and formal
open reduction and internal fixation of the distal femur
was performed through a lateral approach. The fracture

was reduced and stabilized with a stainless-steel distal
femur locking compression plate contoured to the lateral
condyle. Locking screws were placed proximally and
distally to secure the major fracture fragments.

A large metaphyseal bone defect remained because of
bone loss. Cancellous autograft harvested from the
ipsilateral iliac crest was packed into the defect. A
standard surgical polypropylene mesh was then wrapped
around the comminuted area to contain the graft and
fracture fragments and was sutured to the adjacent intact
periosteum and plate for reinforcement. During the same
procedure, the associated soft-tissue injuries were
addressed. The patellar tendon was reattached to the tibial
tubercle using multiple strong nonabsorbable FiberWire
sutures passed through transosseous tunnels and
supplemented with two suture anchors. The lateral
collateral ligament was repaired with a suture anchor at its
femoral insertion, and the lateral retinaculum was
repaired. The popliteal artery was visualized and found to
be patent; therefore, vascular repair was not required.
After thorough irrigation, closed-suction drains were
placed, and the wound was closed in layers over the mesh
and plate.

Postoperatively, the knee was maintained in full extension
using a hinged brace locked for 2 weeks to protect the
patellar tendon repair. Distal pulses and neurological
status remained normal. Gentle range-of-motion
exercises, including passive flexion and active extension,
were initiated under supervision at 2 weeks after surgery
once satisfactory wound healing had been achieved.

At 8 weeks after definitive surgery, the knee was clinically
stable without varus or valgus laxity. Range of motion had
improved from approximately 0-30° in the early
postoperative period to approximately 0-120°. The
patient was able to perform a straight-leg raise without
extensor lag. Follow-up radiographs demonstrated
maintained alignment, stable hardware, and early callus
formation around the fracture site (Figure 3). No infection,
hardware loosening, or failure of the ligament repairs was
observed during the reported follow-up period.

Figure 1. Pre-operative AP and lateral radiographs of the left knee showing the comminuted intra-articular distal femur fracture (open

type C3).
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Figure 3. Plain radiographs at 8 weeks after definitive surgery, demonstrating the plate fixation in place and early callus formation at the

fracture site.

3. Discussion

Open distal femur fractures are complex injuries
associated with substantial risks of infection and disability
(1-3). Concomitant complete disruption of the extensor
mechanism is uncommon but has been reported (4). Early
recognition of associated tendon and ligament injuries is
important because these injuries can substantially
influence postoperative knee function (4,6).

For severe open fractures, staged treatment can facilitate
aggressive initial debridement, temporary stabilization,
and subsequent definitive reconstruction after
improvement of the soft-tissue envelope (7). Temporary
spanning external fixation is commonly used as a
damage-control strategy, while definitive fixation with a
locking plate is an established option for comminuted
distal femur fractures (1,13,14).

Bone loss remains a major reconstructive challenge. The
induced membrane (Masquelet) technique is widely used
for segmental and metaphyseal bone defects (8—10).
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Kalantar et al. described the use of polypropylene mesh in
a modified Masquelet technique for open distal femur
fractures (11), while titanium cages have also been
reported for large segmental defects (12).

In the present case, polypropylene mesh was used as a
containment device for cancellous autograft within a
metaphyseal defect. Its use may offer a simple and
relatively inexpensive means of maintaining graft
containment in selected defects; however, the present
single case cannot establish comparative effectiveness or
superiority over other reconstructive strategies.
Restoration of the extensor mechanism is essential for
functional recovery after severe knee trauma (4-6,15).
Synthetic mesh and other augmentation techniques have
been described for complex tendon repairs (16,17). In this
case, transosseous sutures combined with suture anchors
were used to obtain a robust patellar tendon repair,
permitting supervised early rehabilitation.
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At the reported 8-week follow-up, the patient had a stable
knee, approximately 0—120° of motion, and a straight-leg
raise without extensor lag. Radiographs demonstrated
maintained alignment, stable fixation, and early callus
formation. No infection or implant-related complication
was observed during this short follow-up.

These findings represent a favorable early result, but
longer follow-up is necessary to determine fracture union,
durability of the soft-tissue repairs, and functional
outcome.

The principal limitation of this report is its single-case
design and short follow-up period.

In addition, the experience described here does not permit
determination of whether polypropylene mesh provides
advantages over established bone-defect reconstruction
techniques. Further clinical studies are required to
evaluate the safety, durability, and reproducibility of this
approach.

4. Conclusion

Staged management of severe open distal femur fractures
with associated ligamentous and tendon injuries may
provide satisfactory early clinical and functional
outcomes. Polypropylene mesh may be considered as an
adjunct for containing autologous bone graft in selected
metaphyseal bone defects. Meticulous debridement,
temporary stabilization during the acute phase, definitive
fixation after soft-tissue recovery, appropriate
management of bone loss, and restoration of the extensor
mechanism are important components of treatment in
these complex injuries.
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