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An avulsion fracture of the posterior cruciate ligament (PCL) occurs when the ligament pulls a fragment of bone away
from its attachment site rather than tearing through its own substance. It’s a rare injury and is missed most often,
particularly when associated with multiple injuries or fractures around the knee and hip. While avulsions can
theoretically occur at either the femoral or tibial attachment, the tibial insertion is by far the more commonly affected
site and is the focus of most of the clinical literature. This injury pattern is especially frequent in young, active patients
and is a classic finding after high-energy trauma such as motor vehicle or motorcycle collisions, falls onto a flexed knee,
or sports injuries involving a "dashboard"-type mechanism. Surgical fixation can be achieved either by open or
arthroscopic technique but open reduction and internal fixation (ORIF) is the gold standard. There are several studies

on surgical fixation of isolated PCL avulsion fractures.
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INTRODUCTION

Posterior cruciate ligament (PCL) avulsion
fractures of the tibia are characterized by the detachment
of the ligament from its bony insertion site. It poses a
distinct challenge to orthopedic surgeons due to the
intricate anatomy and pathophysiology, essentially if
there is associated lesions or fractures. The PCL plays a
crucial role in maintaining the stability of the knee joint
by preventing posterior displacement of the tibia relative
to the femur. Many surgical techniques exist, ranging
from non-operative measures to surgical fixation through
open or arthroscopic approach using a diverse range of
materials such as hollow lag screws, steel wires,
absorbable screws and suture anchors. The choice of
intervention depends on factors such as the size and
displacement of the avulsed fragment, associated
injuries, and the patient’s functional demands. [1]

In this article, we approach this rare lesion and
review the main indications for nonoperative and
operative management of patients with PCL avulsion
fractures associated with patellar fracture and discuss
major surgical outcomes.

CASE PRESENTATION

We report a case of a 22-year-old male
presented at our Emergency Department with right knee
and left forearm injury which occurred after motorcycle
injuries with the complaints of pain and the inability to
walk and left forearm was holding by the right one.
Physical examination found deformed left forearm and
right knee swelling, an intact skin without neurovascular
injury, radiographs revealed radial shaft communited
fracture, posterior bony fragment avulsion from the tibial
plateau with associated non-displaced patellar fracture
(Fig. 1,2). CT scan well characterized the fragment size,
displacement, and comminution, and is very useful for
surgical planning (Fig. 3). In prone position radial
fracture was addressed first through lateral approach to
the forearm using a long plate with screw (Fig. 4), then
avulsion fracture was treated with ORIF using an
inverted “L”-shaped incision, starting from the medial
aspect of the gastrocnemius and curving along the joint’s
flexor crease toward the lateral side. The fascia was cut
following the path of the skin incision. The capsule was
reached  through the space  between  the
semimembranosus and gastrocnemius. A lengthwise
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incision was made, exposing the joint at the location of
the avulsed fragment. The avulsed fragment was
carefully refreshed and realigned, a slight flexion of the
knee joint aided in the reduction process. Temporary
fixation was achieved using a K-wire to maintain the
reduction followed by a drilling with a cannulated drill
bit. Final fixation used a 4 mm partially threaded
cannulated cancellous screw with washer (Fig. 5) then
the limb was immobilized using a hinged knee brace for
a duration of 6 weeks for patellar undisplaced fracture
and operated tibial avulsed fragment 854mm obilization.
A progressive passive knee bending in the prone position
commenced at 6-week then active mobilization of the
knee was initiated approximately 8 weeks post-surgery,
after complete patellar fracture union. The clinical
outcome was measured using the Tegner modified
Lysholm knee scoring scale and objective tests like tibial
sag sign and posterior drawer test at 3, 6 and 12 months
following fixation.

i s
Figure 1: AP and lateral x-rays showing displaced
midshaft radial fracture

Figuré 2: AP and lateral x-rays showing displaced PCL
facet fracture with nondisplaced inferior pole patella
fracture

Figure 4: Post operative x-rays showing screw and washer
fixation of displaced bone fragment.

Figure 5: Post operative x-rays showing plate fixation of
radial fracture

DISCUSSION

The PCL is the primary restraint against
posterior translation of the tibia relative to the femur.
When a strong posteriorly directed, force is applied to the
proximal tibia with the knee flexed, the classic
"dashboard injury" in a car accident or a fall directly onto
a flexed knee, the tensile force is transmitted through the
ligament. In skeletally immature or otherwise vulnerable
bone, the bony insertion fails before the ligament fibers
do, producing a fracture fragment rather than a mid-
substance ligament tear. [1,2]
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The occurrence of both a patellar fracture and
an avulsion fracture at the tibial attachment of the PCL is
rarely documented in existing literature. Hooper et al.,
reported that 16.8% of PCL avulsion fractures were
associated with meniscal injuries, while 19.1% involved
additional ligament injuries. [3,4] Delay in diagnosis
remains a persistent concern in the literature because
plain radiographs can under-appreciate small or
minimally displaced fragments, injuries are sometimes
missed until chronic instability or secondary
osteoarthritic change has already developed, reinforcing
the value of a low threshold for MRI in trauma patients
with posterior knee pain or hemarthrosis.

PCL tibial avulsion fractures are most
commonly graded wusing the Meyers—McKeever
classification, originally described for tibial eminence
fractures and adapted to this injury; type I describe a
minimal displacement of the bony fragment, type II for
partial displacement, with the posterior portion of the
fragment still hinged in contact with the donor site, while
type III indicated a complete displacement of the
fragment from its bed and type IV reserved for
comminuted fracture fragment.

Types Il and III commonly require surgical
intervention via open or arthroscopic reduction and
fixation, while Type I injuries are more often amenable
to nonoperative treatment. [5]

The literature on PCL tibial avulsion fractures
has changed markedly over the past two decades, moving
from open posterior surgery as the default toward a
growing preference for arthroscopic and minimally
invasive alternatives. This evolution reflects a broader
trend in orthopedic trauma toward techniques that
preserve soft-tissue envelopes and reduce approach-
related morbidity, However ORIF through a posterior
inverted L-shaped offers the potential for a clearer view
of the fractured bone and allows for complete fracture
reduction followed by effective fixation of bone
fragments and no neurovascular complications,
alongside solid functional outcomes at follow-up.
Arthroscopic repair is minimally invasive and had the
ability to address concurrent injuries such as meniscal
and synovial damage, but is a complex procedure with
high technical demands, a prolonged learning curve, and
specific equipment requirements. Regarding the choice
between screw and plate fixation versus suture-
suspensory techniques is dictated by fragments sizes, a
large one can easily be fixed with screws or small plates
placed through a direct posterior approach. However,
comminuted or smaller fragments are often poorly suited
to rigid hardware, which has driven interest in high-
strength suture fixation combined with button or loop
plates. This approach distributes load across the
ligament-bone interface rather than a single fragment and
may reduce the risk of bone fragmentation during
fixation, though comparative long-term data against
screw fixation are still limited. In practice, the decision

is rarely driven by a single best technique but by a
combination of factors: fragment size and comminution
(Meyers-McKeever grade), degree of displacement,
surgeon experience and available instrumentation, and
the presence of associated injuries such as meniscal tear,
collateral ligament lesion, patellar or other periarticular
fractures, that may necessitate a combined or staged
surgical plan. [6,7,8]

In our case the associated undisplaced patellar
fracture involved a prolonged immobilisation for 6
weeks post-surgery rather than a short 4 weeks.
Regardless of technique, postoperative rehabilitation is
important and follows a staged protocol, initial
protection with bracing in extension and restricted
weight-bearing, then gradual restoration of range of
motion, avoiding early aggressive flexion that stresses
the healing fragment and progressive quadriceps and
hamstring strengthening. Return to sport or full activity
generally is possible only after radiographic union and
functional milestones are met, often several months post-
injury. Complications and Prognosis are related to
missed or inadequately treated injuries and can lead to
chronic PCL insufficiency, posterior knee instability, and
accelerated patellofemoral or tibiofemoral osteoarthritis.
Surgical risks include injury to the popliteal
neurovascular structures particularly with open posterior
approaches, stiffness or arthrofibrosis, and residual
laxity. With timely diagnosis and appropriate fixation,
outcomes are generally good, with high rates of fracture
union and satisfactory functional knee scores reported
across the various fixation techniques described above.
[9,10]

Much of the published outcome data comes
from retrospective case series rather than randomized or
prospective comparative trials, and follow-up periods,
though often reported as satisfactory rarely extend long
enough to fully characterize the risk of late degenerative
change. Standardized, larger comparative studies, ideally
stratified by Meyers—McKeever grade and fragment
characteristics would help clarify whether any single
fixation strategy offers a meaningful advantage over the
others, or whether current outcomes are already
converging regardless of technique. [11,12]

CONCLUSIONS

PCL avulsion fractures most often occur at the
tibial insertion following a posteriorly directed force on
a flexed knee, associated patellar fracture is very rare.
The Meyers—McKeever Types II and III generally
require surgical fixation. Multiple modern fixation
techniques exist (open, arthroscopic, minimally invasive,
suture-suspensory), each with a good track record when
matched appropriately to the fracture pattern.
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