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Case Report

Posterior Cruciate Ligament Avulsion with Posterior Tibial Rim
Fracture: A Case Report

M L V Sai Krishna', Ravi Mittal*, Nitin Chauhan®

Learning Point of the Article:
In PCL avulsion, the size, geometry of the fragment, and associated rim injury dictate the method of fixation and we presented a case
wherein PCL avulsion with rim fracture was fixed using sutures and knotless anchors.

Introduction: Posterior cruciate ligament (PCL) avulsion fractures are the most common type ofisolated PCL injuries. Avulsion from the tibia
is more common than femoral attachment. They can present as isolated tibial avulsion or as a component of posterior tibial rim fractures. The
size, geometry of the fragment, and associated ligamentousinjury dictate the method offixation.

Case Report: A 32-year-old patient presented with posterior rim tibial plateau fracture with PCL avulsion after a motor vehicle accident. We
used Burke and Schaffer approach and fixed the ligamentous avulsion and rim fracture using high tensile sutures and knotless swivel lock
anchors.

Conclusion: PCL avulsions can present either as an isolated injury or as a part of a complex injury involving the anterior or posterior tibial rim.
These complex injuries occur due to the hyperextension mechanism which results in either anterior tibial plateau compression fracture or
posterior rim avulsion injuries. The treatment of such injuries requires addressing both ligamentous and bony components. The size, geometry
of the fragment, and associated ligamentous injury dictate the method of fixation. We described the fixation of both ligamentous and rim
avulsion using sutures and knotless anchors.

Keywords: Posterior cruciate ligament avulsion, tibial rim fractures, sutures, anchors.

Introduction arthroscopy yields better results than conservative treatment.

Posterior cruciate ligament (PCL) avulsion fractures are the Posterior rim fractures with or without associated ligamentous

most common type of isolated PCL injuries. Avulsion from the injury are treated as intraarticular fractures. The size, geometry of

tibia is more common than femoral attachment. They can
present as isolated tibial avulsion or as a component of posterior
tibial rim fractures. The isolated PCL avulsion injuries are more
commonly seen in motorcycle accidents and dashboard injuries
whereas the injuries of the posterior rim occur due to the
hyperextension mechanism [1, 2, 3, 4]. Operative treatment for
PCL avulsions by reduction and fixation either by open or

the fragment, and associated ligamentous injury dictate the
method of fixation [§, 6,7, 8,9, 10, 11]. In this case report, we
have described a patient with posterior tibial rim fracture with
PCL avulsion and its fixation through an open procedure using
high tensile sutures and knotless anchors.
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Figure 1: Skinincision.

A 32-year-old female had a fall from a two-wheeler and
sustained an injury to the left knee. She presented to us with
knee pain and an inability to bear weight. She had diffuse pain
over the knee with a contusion on the anterior knee. She had
posterior tibial sag and the posterior drawer test was positive.
The varus and valgus stress tests were comparable with the
opposite knee. The range of movement was from 0° to 90° with
further movement painful. The dial test was negative at 30° and
90°.

The radiograph and the computed tomography scan were
suggestive of posterior tibial rim fracture along with PCL
avulsion fracture from the tibial insertion (Fig. 1). The patient
was planned for open reduction and fixation. The patient was
operated on under regional anesthesiain a prone position with a
tourniquet over the proximal thigh. A lazy S-shaped skin
incision was placed over the popliteal fossa with a horizontal
limb over the fossa and vertical limbs over the lateral distal
femur and proximal medial tibia (Fig. 2). The dissection was
between the medial gastrocnemius and semimembranosus
(Fig. 3) as suggested by Burke and Schaffer. Deep into this
plane, the popliteus muscle was seen and elevated from the
proximal tibia. The posterior capsule of the knee joint was
identified along with the avulsed tibial fragment. The fragment
was initially stabilized with a K wire (Fig. 4). Then, four high
tensile sutures (Fiber wire No. 2, Arthrex, Naples, Florida) were
passed through the posterior capsule and PCL at their tibial
insertion on the avulsed fragment (Fig. S). A knotless fixation
was planned with two swivel lock PEEK anchors (4.9 mm,
Arthrex, Naples, Florida). Two drill holes were made and the

Figure 2: Radiographs and computerized tomography scan.

drill holes were tapped for the passage of anchors. The sutures
that were passed through the capsule and PCL were then passed
through the anchors, with two sets of sutures through each
anchor. The anchor along with the sutures was threaded
through the posterior tibial cortex with sutures in tension and
the K wire was removed (Fig. 5). The reduction was checked
under the image (Fig. 6) and the tourniquet deflated. The
wound was washed and closed in layers. A posterior knee plaster
was applied with a proximal tibial posterior padding to prevent
posterior sagging. The patient was started on isometric
quadriceps exercises from day 1 and non-weight-bearing crutch
walking was also started. At 2 weeks, the plaster was removed
and sutures were also removed. A brace was applied with
proximal leg PCL support and non-weight bearing was allowed
along with isometric quadriceps and ankle range of movement
exercises. At 4 weeks, partial weight bearing was allowed
progressing to full weight bearing by 8 weeks. The patient was
started on an open chain range of movement exercises of the
knee and active straight leg rising. Night-time bracing was
continued for 2 months. At 6-month and 1-year follow-up, the
patient had no complaints and she achieved her full range of
movement (Fig. 7). There was no posterior tibial sag.

Discussion

Approximately 10% of all tibial plateau fractures cannot be
classified based on Schatzker’s classification. These include
fractures associated with dislocations and having a concomitant
ligamentous injury. One such fracture subtype is rim fractures
of the posterior tibial plateau with or without ligamentous
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> Semimembranosus

——> Medial Gastrocnemius

Figure 3: Surgical approach.

injury. The mechanism of injury for such fractures involves a
hyperextension mechanism, with varus or valgus components
and a rotational force. These injuries result in either an
anteromedial or anterolateral fracture and an associated
posterior tension band injury. This has been described as a
diagonallesion[1,2,3,4].

The posterior tension band injury can include either a
ligamentous injury or a bony injury. The ligamentous injury can
involve PCL or the posterolateral corner. The bony injury
includes the failure of the posterior tibial rim either medial or

Figure S: Surgicalapproach with sutures.

Figure 4: Kwire through the fracture fragment.

lateral. They can also present without any associated anterior
tibial plateau fracture of the diagonal lesion. The posterior
tension band injury can be treated by either addressing the
ligamentous injury or fixing the bony avulsions [2, 3,4].
Isolated PCL avulsion fixation can be done either by
arthroscopy or open method. Based on the size of the avulsed
fragment, Kim et al. [S] proposed the fixation of comminuted
fragments or fragments <10 mm with sutures, fragments >10
mm with K wires, and fragments >20 mm with screws. Various
plates [6] and suture anchors [ 7, 8] have also been used for the
fixation of avulsed fragments depending on
the size and comminution. Song et al. [9]
published the results of a systematic review
comparing clinical outcomes of arthroscopic

> Medial Gastrocnemius suture fixation versus the open posterior

approach for PCL avulsion fractures. They
showed comparable clinical outcomes,

- Sutures through Capsule and PCLtibial ~ radiological healing, and stability of the knee

insertion inboth techniques.
Very few reports have been described for rim
>
Butunes Hvoueiy ot ass vl fractures with PCL avulsions [1, 9, 10, 11].

These fractures have been fixed by an open
approach with plates and screws. Burk and
Schaffer’s [2] approach has been used for
posteromedial rim component and for
fixation of the posterolateral fracture Brosch’s
[1] approach and its modifications including
the trans-fibular approach [9] have been
described. Posterolateral approaches have
been described and the fixation involves
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Figure 6: Radiograph after suture fixation.

plates and screws with various modifications [ 10, 11].

Our technique involves open fixation of posterior rim fracture
with PCL avulsion using Burke and Schaffer’s posteromedial
approach. High tensile sutures were passed through the
posterior capsular tissue and PCL tibial insertion which are
then fixed to the bone using knotless anchors. We have used a
swivellockanchorasanimplant of choice for fixation.

The advantages of our technique include all the advantages of an
open procedure like adequate visualization of the avulsed
fragment. Since we have used sutures, this technique can be
used even when the avulsed fragment is small and comminuted,
where plates and screws risk further comminution. The benefit
of a swivel lock anchor is that it comes with a drill, tap, and
thread technique. Simple drilling and push-in technique risks
anchor breakage or deformation due to strong posterior tibial
cortical bone that canbe avoided with a thread in anchor.

Concusion

PCL avulsions can present either asanisolated injury oras a part

Figure 7: Rdiograph at 1-year follow-up.

ofa complexinjury involving the anterior or posterior tibial rim.
These complex injuries occur due to the hyperextension
mechanism which results in either anterior tibial plateau
compression fracture or posterior rim avulsion injuries. The
treatment of such injuries requires addressing both ligamentous
and bony components. The size, geometry of the fragment, and
associated ligamentous injury dictate the method of fixation.
We described the fixation of both ligamentous and rim avulsion
using sutures and knotless anchors.

Clinical Message

The size of the fragment dictates the fixation of the PCL avulsion
with or without involving the tibial rim. In our technique, we used
sutures and knotless anchors as a method of fixation in a patient with
PCL avulsion alongwith tibial rim fracture.
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