
Introduction
Posterior cruciate ligament (PCL) is less commonly seen injuries 
compared to anterior cruciate ligament (ACL) injuries [1]. PCL 
avulsion fractures are a rare subset of PCL injuries contributing 
to significant knee instability [2]. Accurate reduction and healing 
are essential to avoid complications. They are generally 

associated with other ligamentous injuries and intra-articular 
meniscal injuries, and therefore proper workup has to be done to 
avoid missing out of injuries [3]. Lateral collateral ligament 
(LCL) injuries are commonly seen with ACL tears and 
uncommon with PCL injuries [4]. LCL and biceps femoris 
complex are rare and serious injuries too, which are typically seen 
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Introduction: Posterior cruciate ligament (PCL) avulsion fractures, lateral collateral ligament (LCL)-biceps femoris complex avulsion injuries 
are relatively uncommon injuries, and associated diaphyseal tibia fracture further is the rarest combination. It is challenging to diagnose such 
complex injuries, and missed injuries, particularly at the knee can lead to significant instability, increasing patients’ morbidity.
Case Report: A 25-year-old male patient was diagnosed with PCL avulsion fracture, LCL – biceps femoris complex injury at the fibular side with 
Type I open mid-shaft both-bone leg fracture following a road traffic accident. Patient was operated with intramedullary nailing for tibia fracture 
on an emergency basis. Electively, the patient was managed with arthroscopic fixation of PCL avulsion fracture with pullout suture technique 
using two No. 2 fibre wires and secured at two locking screws of tibial nail without any further usage of fixation device on tibial surface. LCL – 
biceps femoris complex avulsion at fibular head was fixed back to the bone using two titanium double-loaded anchors. Patient was placed on a 
knee brace for 6 weeks. Knee range of movement was started at 3 weeks, allowing full range at 6 weeks. Partial weight bearing was allowed at 3 
weeks and full weight bearing at 6 weeks. At 18-month follow-up, the patient showed complete recovery getting back to his routine. There was 
complete radiological union of all the fractures with an excellent functional score of 96 (Lysholm knee score).
Conclusion: PCL avulsion fractures and LCL-biceps femoris complex avulsion injuries are serious injuries compromising knee stability 
significantly. Added with, ipsilateral tibia fracture makes the surgical decision very challenging. Therefore, it needs careful planning and a 
meticulous approach to attain complete functional outcome and to avoid complications.
Keywords: Instability, fibula, dashboard, hyperextension, suture disk.

Abstract

Learning Point of the Article:
Ligamentous injury of the knee with ipsilateral diaphyseal tibia fracture is rare.

Posterior Cruciate Ligament Avulsion Fracture with Fibular Avulsion of 
Lateral Collateral Ligament-biceps Femoris Complex Avulsion Injury in 

Ipsilateral Diaphyseal Tibia Fracture - A Rare Complex Injury
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in high-energy trauma leading to gross instability of the knee 
and have to intervened promptly. This work highlights on rarity 
of the complex injury at the knee involving PCL avulsion 
fracture, LCL – biceps femoris complex injury in the presence of 
ipsilateral diaphyseal tibia fracture. This case report also 
signifies on how proper diagnosis, meticulous approach and 
proper surgical planning will yield high satisfactory outcome 
even in such a complex rare injury.

Case Report
A 25-year-old farmer presented to our casualty with swelling 
over the right knee and deformity over the right mid-leg 
following a fall from a two-wheeler. Patient fell with direct 
impact on the proximal tibia, with the knee stretched, causing 
knee hyperextension and with varus force at the knee. On 
examination, the patient was conscious, oriented and 
hemodynamically stable. On local 
clinical examination, r ight leg 
showed swelling and deformity over 
mid leg with abnormal movement 
and crepitus over both bone leg. 
There was a small punctured wound 
of size 1 × 1 cm over the anterior 
aspect of mid-leg near to fracture site. 
Right knee examination showed 
swelling with effusion, tenderness 
and significant posterior drawer of 
the proximal tibia. Furthermore, 
there was marked varus instability at 
the knee. Distal pulses were present 
with no distal neurological deficits.
Plain radiography showed both bone 
mid-shaft displaced fracture on the 

right leg. Knee radiography showed a PCL 
avulsion fracture with minimal comminution of 
fragments (Fig. 1). Magnetic resonance imaging 
(MRI) of the knee joint after  the tibia 
intramedullary nailing was performed confirmed 
PCL avulsion fracture with comminution at 
fracture site and LCL avulsion at fibular head, 
along with biceps femoris tendon avulsion (Fig. 
2). Significant hemarthrosis was noted inside the 
knee joint.
We performed urgent wound debridement and 
tibial nailing for mid-shaft tibia fracture on an 
emergency basis in view of open fracture. The 
next day, following MRI evaluation of the knee 
joint, it was planned for elective arthroscopic 
PCL avulsion fracture fixation with hematoma 
evacuation and open fixation of LCL with biceps 

femoris complex with suture anchors. After 48 h of primary 
surgery, a second surgery was performed. Under spinal 
anesthesia and under a tourniquet, the knee was kept in 90° 
flexion to relax posterior neurovascular structures. Initial 
anterolateral (AL) and anteromedial (AM) portals were made. 
With 30° arthroscope from the AL portal and a shaver 
instrument from the AM portal, thorough debridement with 
hematoma evacuation done. Findings were noted, including 
pseudolaxity of ACL. With a blunt trocar passed from the AM 
portal between the medial femoral condyle (MFC) and PCL 
into posteromedial (PM) compartment of the knee, the 
arthroscope was railroaded. With arthroscope in the PM 
compartment, 2 PM portals high and low were made under 
direct visualization, with initial percutaneous entry made from 
2 spinal needles. 8 mm cannulas were passed into both PM 
portals. Now arthroscope was switched into the low PM portal, 
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Figure 1: X-ray of knee and leg showing posterior cruciate ligament avulsion fracture with 
minimal comminution with displaced mid-shaft both-bone leg fracture.

Figure 2: (a) Magnetic resonance imaging of right knee showing posterior cruciate ligament avulsion fracture 
with comminution with lateral collateral ligament and biceps femoris avulsion at fibular head.
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and the high PM portal was used as a working portal. With the 
probe, the avulsed PCL fracture fragment was probed, and the 
fracture pattern was noted (Fig. 3). With shaver passed from the 
high PM portal, blood clot evacuation, debridement, and loose 
bony fragments were removed. Freshening of the fracture was 
done with removal of interposed soft tissue. Care was taken 
about not to splinter the fracture fragment further and avoiding 
injury to posterior neurovascular structures. Scorpion suture 
passer loaded with No. 2 fibre wire was introduced from the 
high PM portal, and a cinch suture was placed at the PCL-bone 
junction (Fig. 4). To ascertain firm fixation, another suture was 
placed with No. 2 fibre wire. Under direct visualization, the PCL 
guide passed into the space between PCL and MFC at center 
fracture bed. On the outer side of the tibia, beath pin entry was 
made slightly posterior to the second locking screw of the tibia 
nail. At this point, it was made sure that our drill site was not 
abutting any tibial locking screw or nail. With PCL protection 

guide passed from high PM portal at the tip of 
beath pin, overdrilling was done with 4 mm 
cannulated drill bit. With Ethilon No.1 passed at 
the eyelet of drillbit passed from the tibial tunnel, 
a grasper was used to retrieve it from the high PM 
portal. 4 limbs of No. 2 fibre wire looped through 
Ethilon were retrieved back onto the anterior 
surface of the tibia through the tibial tunnel. 
Fracture reduction was assisted with a blunt 
trocar passed from the high PM portal and under 
direct vision with arthroscope in low PM portal; 
fiber wires were secured onto tibial nail locking 
screws after gently withdrawing them with knee 
in complete extension (Fig. 5). With this, we did 
not need any accessory fixation device like 

endobutton or suture disk for PCL avulsion fixation on tibial 
surface. Stability of fracture checked with probe from high PM 
portal. Confirmation of fixation with satisfactory reduction was 
done with fluoroscopy. Focus was now shifted to torn.
Lateral structures, namely. LCL and biceps femoris tendon 
complex. With the limb in 30° flexion and a small sand bag 
under the pelvis to tilt the limb, a 5 cm curvilinear incision was 
made on the fibular head. Dissection of AL fascia was made, 
exposing the torn end of LCL. Care was taken not to damage the 
peroneal nerve. Just posterior to LCL attachment at fibular 
head, biceps femoris tendon tear was noted and isolated.  Two 
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Figure3: Intraoperative arthroscopic pictures showing a displaced posterior cruciate ligament 
avulsed fragment.

Figure 4: Intraoperative arthroscopic pictures showing placement of No. 2 
fiberwires at posterior cruciate ligament – bone junction through high PM 
portal.

Figure 5: Intraoperative picture showing securing No 2 fibre wire to the 
proximal locking screws of tibial nail.
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titanium double-loaded anchors were passed at the insertion 
site of LCL and biceps femoris at the fibular head from AL to the 
posteromedial direction. Each anchor was used repair the LCL 
and biceps femoris separately, with locking 
stiches and tying of knots were done with varus 
stress applied at knee (Fig. 6). Both posterior 
stability and varus stability were checked and 
seemed stable. Post-operative radiograph 
showed satisfactory reduction of PCL fracture 
fragment. Patient was advised on a knee brace 
for 6 weeks with isometric quadriceps 
exercises started on day 1. Knee range of 
movements (ROM) up to 90° was started at 3 
weeks, with complete ROM at 6 weeks. Partial 
weight bearing was started at 3 weeks with full 
weight bearing at 6 weeks.
Patient was followed up for 18 months 
postoperatively, and at his latest follow-up he 
was back to his regular activities of farming. He 
had an excellent functional score (Lysholm 
Knee Score -96) (Fig. 7). Plain radiography of 
the knee and leg showed complete radiological 
union of PCL avulsion fracture with complete 
union of tibial diaphyseal fracture (Fig. 8).

Discussion
To the best of our knowledge and after 
extensive search in the literature, we found one 
case report with a similar injury where it was 
coined as Triple Treat Trauma [5]. Houass et 
al. reported a PCL avulsion fracture in a 
diaphyseal tibia fracture with LCL avulsion at 
the femoral side. However, no mention was 
made on biceps femoris injury. In their case 
report, they managed the PCL avulsion 

fracture with open reduction and fixation with cannulated 
screws. Another study showed proximal tibial fracture 
managed with plating and fixation of PCL avulsion with open 
screw fixation [6]. However, no LCL injury was found.
The mechanism of such injuries is similar to posterolateral 
corner injuries of the knee  which involves direct blow to 
upper tibia with knee in complete stretched position or 
hyperextension with varus [7]. Dashboard injuries are also 
classically seen in isolated PCL avulsion fractures. In our case, 
it was probably a direct fall on the knee with the knee in 
hyperextension with varus force involved causing significant 
injury.
Treatment options for PCL avulsion fractures include both 
operative and non-operative management. Conservative 

management is generally considered if displacement of fracture 
is <5 mm [8]. However, a lot of other criteria too have to be 
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Figure 6: Intraoperative picture showing fixation of lateral collateral ligament-
biceps femoris complex with 2 titanium suture anchors placed on fibular head.

Figure 7: Eighteen months post-operative X-ray showing complete union of posterior cruciate 
ligament avulsion fracture with complete union of tibial fracture.

Figure 8: Clinical images of functional outcome at 18 months postoperatively.
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considered while making a decision, namely, size of the 
fragment, comminution, posterior displacement tibia on stress 
views, and presence of other concomitant injuries [9]. Timely 
intervention avoids complications like persistent instability or 
fragment non-union, which can lead to exaggerated arthritis of 
the knee joint.
When indicated, both arthroscopic and open procedures can be 
opted for fixation of PCL avulsion fracture, though no 
significant differences have been noted among both techniques 
[10]. Though arthroscopic techniques have the advantage of 
addressing other injuries at the same time apart from being 
minimally invasive, it is a technically challenging procedure 
with potential danger to neurovascular structures nearby. 
Difficult scenarios like the presence of an intramedullary nail, as 
in our case, the procedure becomes even more difficult since 
tunnel position has to be precise. We decided for slightly 
posterior tunnel placement than usual due to the presence of an 
intramedullary nail. Fixation modalities are several in 
arthroscopic procedures. It mainly depends on the size of the 
fragment. If larger fragment, screw fixation is ideal, and in cases 
of small comminuted fractures, suture-based fixation is better 
[11]. Chen et al., in their case series, described a modified way 
of fixing PCL avulsion, particularly in small and comminuted 
fragments, using stainless steel wires and high-strength sutures 
with a three-tibial-tunnel technique in an inverted triangular 
fashion and observed excellent fixation allowing early knee 
ROMs [12]. In our patient, we decided for novel way of fixing 
onto the tibial surface without additional fixation devices like 
endobutton or suture disk. We gently withdrew two locking 
proximal screws of the tibial nail and tied onto them achieving 
stable fixation. However, it was made sure that the tunnel was 
placed slightly posterior onto the tibia, avoiding any abutment 
to the nail or locking screws.
It is equally important to achieve balance between fixation and 
early mobilization to avoid stiffness in the knee joint, which is 
the most common complication following PCL avulsion 
fixation, particularly in arthroscopic techniques than open 

procedure [13]. Therefore, fixation can be particularly 
challenging in small comminuted fractures.
LCL – biceps femoris complex is again a rare injury and has been 
reported scarcely [14]. However, though rare injuries, they can 
lead to significant instability at the knee and lead to long-term 
complications if not treated immediately. Therefore, early 
diagnosis and primary repair are essential to achieve maximum 
outcome than delayed intervention, as it restores anatomy and 
allows superior healing [15]. Primary repair can be augmented 
with allografts like semitendinosus to strengthen the repair 
[16].

Conclusion
PCL avulsion fractures and LCL-biceps femoris complex 
avulsion injuries are serious injuries compromising knee 
stability significantly. Added with, ipsilateral tibia fracture 
makes the surgical decision very challenging. Therefore, it 
needs careful planning and a meticulous approach to attain a 
complete functional outcome and to avoid complications.

Clinical Message

PCL avulsion fractures and LCL-biceps femoris complex avulsion 
injuries are relatively uncommon injuries, and associated diaphyseal 
tibia fracture further is rarest combination. It is challenging to 
diagnose such complex injuries, and missed injuries particularly at 
knee can lead to significant instability, increasing patients’ 
morbidity.  It is always important to assess neighboring joints while 
addressing diaphyseal fractures. Arthroscopic fixation of PCL 
avulsion fracture can be a safe and minimally invasive technique even 
in the presence intramedullary nail, which needs careful placement 
of the tibial tunnel, and fixation at the tibial side does not need any 
additional fixation device. This case report mainly highlights the 
rarity of complex injury at the knee involving  PCL avulsion fracture, 
LCL -biceps femoris avulsion at fibular side in diaphyseal tibia 
fracture and how careful planning and management would yield high 
satisfactory results.
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