
Introduction
The proximal fibula serves as the insertion point for important 
stabilizers of the posterolateral corner (PLC), namely, the fibular 
collateral ligament (FCL), popliteofibular ligament (PFL), 
fabellofibular ligament, and biceps femoris [1, 2]. Therefore, its 
resection results in an inevitable loss of knee stability, and despite 
evidence that reattachment of the FCL and biceps femoris to the 
tibial side of the superior tibio-fibular joint (STFJ) improves 
functional outcomes [3-5], the rate of symptomatic knee 
instability after proximal fibula resection is 3.9–16.7% [4-6]. 
While the long-term effects of proximal fibula resection on knee 
stability and the development of osteoarthritis have never been 
reported, varus laxity itself, even when asymptomatic may lead to 

the development of osteoarthritis [7].
Recent improvement in understanding of the PLC anatomy and 
its functional interaction with the anterior cruciate ligament 
(ACL) [2, 8-10] has resulted in good outcomes following 
surgical treatment of combined ACL and PLC injuries [11] 
Fibular [12,13] and tibiofibular based [8] reconstructions 
provide effective treatment for PLC injuries, with both having 
comparable clinical outcomes and restoration of varus and 
rotational stability [14].
A rare case of knee instability following proximal fibula resection 
with concomitant ACL deficiency, treated with ACL 
reconstruction and tibial-based revision PLC reconstruction is 
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Introduction: Fibular- and tibiofibular-based reconstructions are the gold standard treatment for posterolateral corner (PLC) injuries of the 
knee. This is the first report describing a wholly tibial-based PLC reconstruction.
Case Report: A 50-year-old female presented with knee instability following proximal fibular resection for a benign tumor, associated with 
chronic anterior cruciate ligament (ACL) deficiency from a previous injury. Magnetic resonance imaging (MRI) showed fibular collateral 
ligament (FCL) and distal biceps femoris complete detachment. ACL reconstruction was combined with revision PLC reconstruction, placing 
the distal grafts, due to lack of fibula, both into the tibia. At 24-month follow-up, the patient reported excellent clinical outcomes.
Conclusion: In cases related to proximal fibula deficiency from resection or congenital causes, a wholly tibial-based PLC reconstruction can 
effectively restore stability.
Keywords: Proximal fibular resection, knee instability, posterolateral corner reconstruction.

Abstract

Learning Point of the Article:
In complex knee instability cases related to proximal fibula loss a non-anatomic tibial-based posterolateral corner reconstruction should be 

considered to restore knee stability.

Tibial-based Posterolateral Corner Reconstruction Following Proximal 
Fibula Resection Restores Knee Stability: A Case Report
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presented.
Case Report

Presentation and diagnosis
A 50-year-old female nurse presented with left knee instability. 
Two years prior, she suffered an ACL rupture at work, leading to 
discovery of an asymptomatic fibular head enchondroma which 
was confirmed by biopsy. However, as the enchondroma 
presented with endosteal scalloping, chondrosarcoma could 
not be excluded, and she underwent proximal fibular resection 
with FCL and biceps femoris repair with a suture anchor. Two-
year post-surgery, she reported gross left knee instability with 
giving-way episodes, which occurred daily, even with walking. 
On physical examination, the affected knee had 20° excess 
hyperextension compared to the contralateral knee, 3+ anterior 
drawer, negative posterior drawer test, 3+ Lachman, and a 3+ 

pivot shift. In addition, dial test was symmetric at 30 and 90° 
flexion (the popliteus tendon was intact, and it is presumed that 
due to scarring the popliteofibular ligament had function), and 
3+ instability to varus stress at 20° flexion and in full extension. 
This was confirmed with fluoroscopic varus stress views (Fig. 
1 ) .  Ne u ro v a s c u l a r  e x a m i n at i o n  d e m o n s t r ate d  n o 
abnormalities. The affected extremity mechanical alignment 
was 3.5° varus compared to 1.5° varus on the unaffected limb on 
full-length standing anteroposterior radiograph. The 
mechanical lateral distal femoral angle of 88.8° was within 
normal limits as was the mechanical medial proximal tibial 
angle of 86.1°. Joint line convergence angle was 2.6°, suggesting 
that knee joint laxity was partly the cause of varus deformity 
(Fig. 2). ACL rupture and complete distal detachment of FCL 
and biceps femoris were confirmed by magnetic resonance 
imaging. There were no other concurrent ligamentous, 
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Figure 3: Magnetic resonance of the patient’s left knee. Coronal (A) and sagittal 
(B) T2 cuts. The anterior cruciate ligament was ruptured (yellow arrow) and the 
fibular collateral ligament was detached from the tibia (red asterisk).

Figure 4: A 6-strand semitendinosus and gracilis (HS) autograft was prepared 
for anterior cruciate ligament reconstruction (A), while for revision PLC 
reconstruction each HS from opposite side was prepared individually (B).

Figure 1: Varus stress X-rays were performed, and a side-to-side 
difference of 5.6 mm was observed at 20° of knee flexion.

Figure 2: The mechanical alignment of the patient’s lower limbs showed a left 
and right varus deformity of 3.5° and 1.5° respectively on full-length standing 
anteroposterior radiograph, with a joint line convergence angle of 2.6° on the 
left knee (A). A posterior tibial slope angle of 13° was observed on the left knee 
lateral radiograph (B).
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meniscal, or chondral lesions (Fig. 3). Left knee ACL 
reconstruction using ipsilateral semitendinosus and gracilis 
hamstring (HS) autograft combined with revision PLC 
reconstruction using contralateral HS autograft was planned. In 
the absence of the proximal fibula, Pache’s technique was 
modified to fix both limbs of the graft onto the proximal tibia 
[15]. It was decided not to undertake an osteotomy as the 
deformity was <5°, there was no thrust on gait, and in 
conversation with the patient, she wished to avoid an 
osteotomy.

Treatment
The patient was placed in the supine position, and her knees 
examined under general anesthesia. A pneumatic tourniquet 
was applied to each thigh, and standard prepping and draping 
was carried out. Bilateral semitendinosus and gracilis autografts 
were harvested. A 6-strand HS graft was prepared for ACL 

reconstruction (Fig. 4a), while for revision PLC reconstruction, 
each HS tendon was prepared with non-absorbable whipstitch 
sutures (Fig .4b). A diagnostic knee arthroscopy was carried out 
with no other concurrent chondral or meniscal lesions 
identified. Subsequently, a single anteromedial bundle ACL 
reconstruction was undertaken with femoral fixation using a 
fixed-loop device and tibial fixation with an interference screw. 
Then, a curvilinear lateral skin incision was performed, passing 
over the lateral epicondyle and Gerdy´s tubercle (Fig. 5a), 
keeping a skin bridge more than 6 cm from the prior incision. 
The common peroneal nerve (CPN) was identified, dissected 
free (Fig. 5b) and protected throughout. The FCL and biceps 
tendon were found to each have avulsed from the tibia, and a 
non-absorbable suture was applied to each stump. (Fig. 5c). On 
the femur, FCL and popliteus tendon (PLT) graft tunnels were 
drilled as described by Pache et al. (Fig. 6a) [15]. Similarly, for 
the PLT tibial insertion site preparation, the guide pin was 
drilled from the tibial “flat spot”, distally and medial to Gerdy’s 
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Figure 5: Surgical approach to the PLC on the left knee. A lateral longitudinal skin incision was performed, passing over lateral epicondyle’s proximal and Gerdy’s 
tubercle distally (A), followed by neurolysis of common peroneal nerve (B). A suture was whipstitched on each stump of fibular collateral ligament and biceps 
tendon [C].

Figure 6: PLC reconstruction in left knee: a lateral view of the fibular 
collateral ligament and popliteus tendon femoral insertion sites preparation 
as described by Pache et al. (A). A guide pin was drilled posteriorly from the 
tibial flat spot toward the popliteus musculotendinous junction to prepare 
the PLT tibial insertion site (B).

Figure 7: Posterolateral corner reconstruction on the left knee. A lateral view of 
superior tibiofibular joint (A) which served as the fibular collateral ligament distal 
placement. The guide pin was lateral to medially drilled at the point of maximum 
fibular collateral ligament tension in full extension, with slack in flexion. This was 
assessed with a suture around both fibular collateral ligament guide pins, while the 
knee was taken through a full range of flexion/extension while maintaining “neutral” 
axial rotation (B).



www.jocr.co.in

142

tubercle, toward the popliteus musculotendinous junction 
posteriorly (Fig. 6b). In the absence of the fibula head, the distal 
FCL tunnel was placed at the tibial side of the STFJ (Fig. 7a). At 
the point of maximum FCL tension in full extension, with slack 
in flexion (determined by placing a suture across femoral and 
tibial guide pins and moving the knee through range of motion 
whilst maintaining neutral axial rotation), a guide pin was 
placed and drilled from lateral to medial, parallel to the joint line 
in the coronal plane, 8 mm posterior to the anterior limit, and 25 
mm distal to the superior limit of the STFJ, respectively (Fig. 
7b). FCL and popliteus tendon (PLT) grafts were fixed on the 
femur with interference screws. The FCL graft was passed 
lateral to medial through the tibial tunnel and fixed with the 
knee at 30° knee flexion in neutral rotation. The PLT graft was 
passed in a posteroinferior direction through the popliteal 
hiatus (Fig. 8a) and thence anteriorly through its tibial tunnel 
and fixed at 60°knee flexion and neutral rotation (Fig. 8b). 
Finally, both native stumps were reattached to the STFJ with 
anchors: the native FCL just proximal to the FCL placement at 
30° of knee flexion; and the biceps tendon just posterior to the 
FCL placement, with the knee in full extension (Fig. 8c). The 
knee was then put through full range of motion and ligament 

stability confirmed.
A drain was placed in the lateral wound and removed next day. 
The wounds were closed in layers, and a compressive dressing 
was applied. Postoperatively, the knee was placed in a hinged 
knee brace for 6 weeks, locked at 10° flexion for 2 weeks, and 
flexion was limited to 90° for 2 weeks. Thereafter, the getting the 
knee straight was prioritized but no hyperextension was 
encouraged. The brace was removed for icing, exercises, and 
comfort at rest. The patient was toe-touch weight-bearing for 
the first 2 weeks, followed by partial weightbearing (50% body 
weight) for 2 weeks, and thence full weightbearing. At 6 weeks, 
the patient transitioned out of the brace and rehabilitation was a 
standard post-ACL reconstruction regime focusing on 
restoring strength of the limb and ‘core’, range of motion, and 
proprioception.
At 24-month follow-up, the operated knee ROM was −5°–130°, 
with the contralateral knee having −5–135° (Fig. 9). The knee 
had normal clinical testing for ACL and PLC as well as for the 
medial collateral ligament (MCL) and posterior cruciate 
ligament (PCL). However, a side-to-side difference of 1 mm 
was noted on varus stress X-rays at 20° flexion, but there was 
symmetry at 0°. The patient was able to return to work as a nurse 

and to a higher level 
of spor ts activ ity, 
regularly attending 
the gym, running on 
the treadmi l l  and 
c y c l i n g .  Te g n e r , 
Lysholm, and IKDC 
s u b j e c t i v e  s c o re s 
w e re  4 ,  1 0 0 ,  a n d 
88.5%, respectively.

Discussion
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Figure 9: At 24 months follow-up. Left knee hyperextension of 5° (A). Near full flexion compared to the contralateral side (B). 
Double leg squads are observed [C].

Figure 8: Posterolateral corner reconstruction on the left knee: a lateral view of the HS graft insertion. The popliteus tendon graft was passed through the popliteal hiatus, 
exiting at the popliteal sulcus deeply to the fibular collateral ligament graft to reproduce the normal anatomic relation (A). The PLT fixation to the superior tibiofibular joint 
was performed at 60° of knee flexion and neutral rotation (B). The biceps tendon was reattached to the STFJ just posterior to the fibular collateral ligament placement, with the 
knee held in full extension [C].
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This case report’s most important finding is that symptomatic 
knee instability after proximal fibula resection may be effectively 
treated by a non-anatomic tibial-based PLC reconstruction. 
Instability following proximal fibula resection is reported as 
occurring in 3.9% to 16.7% of cases [4, 5, 6]; however very few 
authors have described its treatment in this scenario. In a study 
of proximal fibular tumours, Bickels et al. [3] reported that 4.2% 
(1/24) patients had symptomatic knee instability after proximal 
fibula resection with combined FCL and biceps femoris repair, 
severe enough to require wearing a knee brace. In a similar 
population, Arikan et al. [4] and Zhao et al. [5] reported 16.7% 
(1/6) and 11.1% (2/18) of permanent symptomatic knee 
instability requiring knee bracing, respectively. All four of the 
symptomatic patients from these reports underwent wide extra-
compartmental proximal fibula Malawer type II resection, 
which compared to the marginal Malawer type I resection [16] 
had a higher risk of lateral knee instability [3-5]. This may be 
related to shorter FCL and biceps femoris remnant stumps, and 
less viable adjacent soft tissue making repair difficult and healing 
less likely. In contrast, the patient in the present report 
developed persistent knee instability after Malawer type I 
resection combined with FCL and biceps femoris repair. This 
may be explained by the concomitant ACL deficiency which 
also likely contributed to this patient’s symptomatic instability 
[8-10].
Fibular [12, 13] and tibiofibular based [8] reconstructions are 

the gold standard surgical treatment for PLC injuries, with 
comparable clinical outcomes and being equally effective in 
restoring varus and rotational stability [14]. In the case 
presented, as the fibular head was absent, no contemporary PLC 
techniques were feasible. Therefore, the technique described by 
Pache et al. was modified to fix both limbs of the PLC graft on to 
the proximal tibia [15]. The distal FCL placement was directed 
at the tibial side of the STFJ. Based on anatomical and 
biomechanical studies [2, 8], the distal FCL graft attachment 
site was found to be at the point of maximum FCL tension in full 
extension, with slackening in flexion, and found to be 8 mm 
posterior to the anterior limit and 25 mm distal to the superior 
limit of the STFJ, respectively. The authors acknowledge this is a 
non-anatomic PLC reconstruction technique which has not 
been validated from a biomechanical or clinical point of view, 
but felt it provided the best biomechanical approach 
considering the anatomic limitations present. Arguably with the 
lack of a positive dial test and therefore function from the 
popliteus complex , the popliteus component of the 
reconstruction may not have been necessary, but it was decided 
to include this not to risk inadequate reconstruction. Despite 
these concerns, at 24 months follow-up, the patient reported no 
subjective knee instability, had almost symmetrical knee ROM 
and practically symmetric varus stability as confirmed by stress 
radiographs. She was also able to return to work and sports 
activities without restrictions or bracing.

Conclusion
This case highlights the good outcome possible from the non-
anatomic PLC tibial-based reconstruction presented. Indeed, 
this is the first case report describing a tibial-based PLC 
reconstruction. In complex knee instability cases related to 
proximal fibula loss from trauma, tumors, or harvesting, when 
standard techniques are not possible, this non-anatomic tibial-
based PLC reconstruction should be considered to restore knee 
stability.

Figure 10: Post-operative X-ray assessment. The patient’s left lower limb 
mechanical alignment shows 0.4° varus deformity (A), and a side-to-side 
difference (SSD) of 1.1 mm is observed (B). 

Clinical Message

A PLC repair performed during proximal fibular resection may have 
a higher risk of major clinical failure if there is a pre-existing ACL 
deficiency. In this case, ACL reconstruction and tibial-based 
revision PLC reconstruction should be considered to restore knee 
stability.
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