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Case Report 

Minimally invasive dual plating of a complex femoral fracture; a 
case report 
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A B S T R A C T   

Complex femur fractures are defined as combined fractures of shaft and proximal or the distal 
femur. It usually occurs in young adults due to high energy trauma. Treatment of this type of 
fracture is challenging. Herein, we present the management of multi-level complex femoral 
fracture in 38 years old using minimally invasive overlapping dual plating with bridge proximal 
femoral locking plate from above and distal femoral locking plate from below. Favourable clinical 
and radiologic outcomes were observed. The result demonstrates dual plating of complex femoral 
fracture using MIPO could be considered as a suitable treatment option for complex femoral 
fracture.   

Introduction 

Complex femur fractures are defined as combined fractures of shaft and proximal or distal femur [1]. Multifocal femoral fractures 
are responsible for only 5 % of femoral fractures [2]. Treatment of this type of fracture is challenging [3]. Single implant option may be 
grossly inadequate to manage the fractures. Multiple methods were used to manage complex femoral fractures with varying degree of 
successes [4]. In this case report a patient with markedly comminuted proximal femoral diaphyseal and distal segmental fractures is 
presented. The fractures are grossly unstable and require operative care. To the best of our knowledge this pattern of complex fracture 
is rare in the literature with little or no report on the type of fixation. In this case, a minimally invasive approach which involves over- 
lapping of dual plating is used. A bridge proximal femoral locking plating and a rigid distal femoral locking plating were used above 
and below, respectively. 

Case report 

A 38 year old male patient presented to our accident and emergency with closed injury to the right thigh following a road traffic 
accident that was characterised by pain, deformity, swelling and inability to bear weight. He was a back-seat passenger of a car that 
had a head-on collision with another car at high speed with impact from his right side. There was no loss of consciousness or injury to 
any other part of the body. Examination revealed a patient in painful distress, having markedly swollen and tender right thigh. Plain 
radiograph of the right thigh showed segmental comminuted fracture involving proximal half of the right femur and two distal 
transverse fractures (Fig. 1). 

He had initial resuscitation and was counselled for open reduction and internal fixation using dual plating. The patient was booked 
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for elective surgery and consultation was sent to the anaesthesia department for review. The Anaesthetist after reviewing the patient 
made a confirmation that the patient was fit for the surgery with American society of Anaesthesiologist class 11. Written informed 
consent was gotten from the patient and fasting guidelines were given to the patient. Two pints of blood were grouped and cross 
matched for the surgery. Also, the patient was counselled for subArachnoid block on which the patient consented. 

On the day of the surgery, the patient was brought into the theatre. The patient vitals were taken after attaching a multi-parameter 
monitor. The patient was pre-loaded with intravenous fluid before the SubArachnoid block was given using 12.5 mg of heavy bupi-
vacaine using size 25 spinal needle at l3/l4 interspace. 

The surgery was commenced after confirmation of motor blockade up to T6 level. Surgical asepsis was ensured. Minimally invasive 
plate osteosynthesis approach was employed with aid of image intensifier. Three lateral incisions were made to access the femur 

Fig. 1. Preoperative plain radiograph showing multi-level complex femoral fracture.  

Fig. 2. Minimally invasive plate osteosynthesis incisions.  
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(Fig. 2). 
Indirect reduction using ligamentotaxis was employed to have a relative reduction of the proximal fragments as well as fluoroscopic 

guidance. Two locking plates were inserted. The proximal femoral Locking Plate (PFLP) antegrade and the distal femoral Locking Plate 
(DFLP) retrograde. The two plates were overlapped and transfixed to the bone via corresponding holes using two cortical screws 
around the overlap (Fig. 3). 

Wounds were copiously irrigated and closed over a suction drain having two drainage tubes. 
He was put on analgesics, DVT prophylactic and antibiotics prophylactic. He had a suitable post-operative recovery. The drain was 

removed on the second postoperative day. He was mobilised using axillary crutches, non-weight bearing on the right lower limb. He 
was discharged on the 5th day post-operative to present at 2 weeks for removal of wound stitches. Partial weight bearing and full 

Fig. 3. Clinical photograph showing both PFLP and DFLP after fixation.  

Fig. 4. Immediate post-operative radiograph.  
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weight bearing ambulation were allowed at 6 weeks and 12 weeks respectively under the supervision of a physiotherapist. 

Result 

Clinical and radiographic parameters were used to evaluate the patient post operatively. He had 1 year post-operative follow up at a 
surgical outpatient clinic using serial radiographs, taken at immediate post, 6 weeks, 12 weeks, 6 months and 9 months. Immediate 
Post-operative radiograph showed acceptable fixation (Fig. 4). 

Radiographic union score for tibia (RUST) [5] was used to assess the union of proximal bridge plating bridging callus was noticed 
on all cortices with RUST scores 8 and 12 noticed on 6 months (Fig. 5) and 9 months (Fig. 6) post-operative radiographs respectively. 
Progressive obliteration of fracture lines of distal segmental fracture was noted with complete obliteration on the 9 month post-
operative radiograph (Fig. 6). 

Parker and palmer mobility score [6] was used to assess the clinical recovery of this patient. At 6 months post-operative, he was 

Fig. 5. 6 month postoperative radiograph showing bridging callus at the comminuted fracture site and obliteration of segmental fracture sites.  

Fig. 6. Nine month's postoperative radiographs showing united fracture sites.  
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able to walk around his daily activities unaided with a full parker and Palmer score of 9. 

Discussion 

Management of complex femoral fracture is challenging. Neither a suitable classification nor treatment options and implant designs 
are available [7]. Many combination of implants were used to solve different scenarios [8–10]. 

In this patient two fixation methods; bridge plating for relative stability of comminuted subtrochanteric fracture and a rigid fixation 
for absolute stability of segmental distal femoral diaphyseal fracture were used. Both methods had been reported as acceptable fix-
ations [11–13]. Bridging callus was noticed at the proximal comminuted fracture site as early as 12 weeks. Evidence of union was 
established with a RUST score of 8 on 6 months post-operative radiograph as shown in Fig. 5. This can be related to the outcome of 
bridge plating of comminuted subtrochanteric fractures as reported [14,15]. 

Obliteration of distal segmental fracture lines was noticed from the 6 months post-operative radiograph and complete obliteration 
at 9 months. Virk's et al. [16] described distal femoral locking plate as the implant of choice for distal femoral fracture. 

In order to improve the stability and prevent a stress raiser, the two implants were overlapped and transfixed with locking screws. 
Harris et al. [17] describe overlapping femoral implants as being a more biomechanically stable construct. Similar to the reported 
finding [18], a favourable clinical outcome assessed by Parker and Palmer scores was noted. 

Conclusion 

Complex femoral fractures of this nature are rare high energy trauma. We reported a successful treatment of complex femoral 
fracture using minimally invasive plate osteosynthesis with dual plates. Our results demonstrate timely union and good clinical 
outcome. 
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