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Avulsion fracture of the tibial eminence associated with
Stener-like lesion of the medial collateral ligament in an
adult: a case report and review of the literature
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Avulsion fractures of tibial eminence are not infrequent in the pediatric population but rare in the adult population.
Moreover, displaced distal medial collateral ligament, known as Stener-like lesion, was also reported as rare. Each entity
is well-documented when occurring in isolation. However, avulsion fracture of tibial eminence and displaced distal medial collateral ligament rupture in the same patient is rare. This paper reports a case of a 20-year-old female with such
an injury. Moreover, avulsion fractures of tibial eminence were treated with arthroscopic pullout technique and suture
tie. The medial collateral ligament was treated as an anatomical repair using suture anchors. A 4.1-mm side-to-side difference in valgus stress test was noted 6 months after surgery, and the clinical outcome was satisfactory and showed an
uneventful magnetic resonance imaging scan at 1-year follow-up.
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INTRODUCTION
An injury to the anterior cruciate ligament (ACL) is one
of the most common ligamentous problems. However,
avulsion fractures of tibial eminence, which mainly occur
in children and adolescents rather than adults, are relatively uncommon, with an incidence of approximately
3/100,000/year [1]. Combined ACL and medial collateral
ligament (MCL) injuries are the most common multiligament knee injury [2]. In most instances, nonoperative
management of isolated MCL injuries is sufficient. However, several debates concerning the treatment of grade
III MCL tear combined with an ACL injury exist [3]. In
particular, when the distal insertion of superficial MCL
(sMCL) is completely ruptured, the fibers can retract and
displace superficial to the pes anserinus tendon. This
rare injury has been briefly described in few reports as a
Stener-like lesion. Like the Stener lesion of the thumbs, a
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Stener-like lesion of sMCL changes anatomical position,
subsequently preventing primary healing and requiring
surgical repair [4]. Thus, it is the first case report of the
avulsion fracture of tibial eminence with a Stener-like
lesion of sMCL in an adult, even though reverse Segond
fracture with ACL avulsion fractures of a similar mechanism was reported [5]. This study was approved by the
Institutional Review Board of the Dongsan Medical Center (approval number: DSMC 2020-03-124). Informed
consent was obtained from all individual participant included in the study.

CASE REPORT
A 20-year old female presented with severe right knee
pain at the emergency department following direct
trauma to the knee as a result of a pedestrian–motor vehicle accident. Radiographs and computed tomography
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Fig. 1. A 20-year-old female presented
with severe right knee pain. Preliminary
(A) anterolateral and (B) lateral view of
the right knee were obtained, demonstrating a commuted avulsion fracture of
the tibial eminence. Preoperative computed tomography scan (C, D) showed a
commuted avulsion fracture.

Fig. 2. The magnetic resonance imaging
(MRI) sagittal image of the right knee
revealed a tibial eminence avulsion fracture with preservation of the integrity of
the anterior cruciate ligament fibers (A).
Coronal MRI demonstrated a grade III
medial collateral ligament complex injury
with distal superficial medial collateral
ligament (arrow) displacement outside of
the pes anserinus (asterisk); a Stener lesion of the knee (B, C).

(CT) showed a tibial eminence commuted fracture (Fig.
1). Moreover, a magnetic resonance imaging (MRI) scan
revealed an ACL avulsion from tibial eminence and a rupture of distal sMCL, retracted and displaced superficial to
the pes anserinus tendon (Fig. 2).

Surgical technique
Anterior cruciate ligament avulsion fracture fixation
The patient was in a supine position, and the affected
limb was placed on a standard leg holder. Moreover, a
30°, 4.0-mm arthroscope and high anterolateral, standard
anteromedial, and central trans-patellar portals were
used. A crescent-shaped suture hook (Linvatec, Largo, FL,
USA) was used to pass through the ACL stump from the
medial to the lateral side. Furthermore, no. 1 polydioxanone suture (PDS; Ethicon, Somerville, NJ, USA) was advanced through the suture hook to the lateral side of the
ACL and taken out through the anteromedial portal using
a suture retriever. By repeating this process, two PDSs
were passaged around the ACL stump. Furthermore, each
PDS was exchanged with different colored sutures using
the shuttle relay method. One pair of PDS was pulled out
of the anterolateral portal, and the loop and bridge were
created in both anteromedial and anterolateral directions
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Fig. 3. Arthroscopic images demonstrate avulsed tibial eminence. In
this case, the transverse intermeniscal ligament (arrow) is interposed
between the displaced fragment and the tibia, obstructing accurate
reduction (A). The final arthroscopic view demonstrates the anatomic
restoration of the tibial eminence (B).

using a sliding knot. The ACL tibial drill guide (Arthrex,
Naples, FL, USA) was placed anteromedially and anterolaterally at the fracture fragment through the anteromedial portal. Once the tunnels were created, the suturebridge was made by passing different colored threads
through each tunnel. Finally, both sutures were manually
tensioned and tied over the tibial cortex after anatomic
reduction of the avulsed fragment was achieved and held
with the aid of the arthroscopic probe using the central
trans-patellar portal (Fig. 3).
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DISCUSSION

Superficial medial collateral ligament repair
A 5 to 7 cm incision was made on the medial joint line,
the skin was retracted, and fascia was exposed. Pes anserinus tendons were exposed, and sMCL displacement
was identified after removing the fascia. Soft anchor
(ConMed Y-knot; ConMed, Largo, FL, USA) was placed at
the proximal extent of the anatomic sMCL insertion approximately 4 cm from the joint. Four strands from one
proximal anchor were passed through the sMCL, and
a horizontal mattress pattern was tied. One of the two
limbs was pulled distally over the sMCL. After the distal
bone was prepped for anchor placement, the two limbs
were passed through the eyelet of a knotless anchor (Versalock; Depuy Miteck, Ranham, MA, USA), which compressed the sMCL. This repair was performed in an Xshaped pattern (2 × 2 suture pattern; Fig. 4).

Tibial eminence avulsion fractures are relatively uncommon, and Stener-like lesion of sMCL is also rare. These
rare injuries both occurred at the same time in the current case, although reverse Segond fracture with ACL
avulsion fractures of similar mechanism was reported [5].
Reports describing the treatment of both ACL and MCL in
combined injuries are available. However, treatments of
the MCL Stener-like lesion with tibial spine avulsion fracture have remained undefined in the current literature.
Thus, arthroscopic suture fixation and anatomic open
repair were performed in a patient with a combined tibial

Postoperative management and outcomes
The knee was immobilized on a splint with isometric exercise for 2 weeks postoperatively. During weeks 2–6, the
patient was allowed partial weightbearing using a crutch
with the ACL brace. After 12 weeks, the full range of motion was achieved without limitation on returning to daily
life. At 6 months after surgery, stability was evident in the
Lachman test, and a 4.1-mm side-to-side difference in
the valgus stress test was noted (Fig. 5). The follow-up CT
scan showed a fracture consolidation (Fig. 6). Although a
residual medial laxity 6 months after surgery was noted,
MCL was healing well in the MRI scan at 12 months (Fig.
7). The Lysholm, International Knee Documentation
Committee, and Tegner activity scores at the 12-month
follow-up examination were 78, 68, and 4, respectively.
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Fig. 4. Transosseous-equivalent anterior cruciate ligament avulsion
fracture fixation and superficial medial collateral ligament repair utilizing the suture-bridge technique.
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Fig. 5. The Lachman test and valgus stress test were performed 6 months after surgery. In the Lachman test, no difference was noted in the operative
side (A) in comparison with the uninjured side (B). In the operative side of the valgus stress test (C), the difference was 4.1 mm compared with the uninjured side (D).
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Fig. 6. The follow-up computed tomography scan at 6 months after surgery showed a consolidation of the fracture (A). The range of motion of
the knee joint was measured at 6 months after surgery (B, C).

spine avulsion fracture and Stener-like lesion of sMCL.
Arthroscopic treatments using sutures, screws, wires,
and anchors have been more common in recent years
with the evolution of arthroscopic techniques [6,7].
Moreover, Boutsiadis et al. [6] presented an arthroscopic
four-point suture fixation of ACL tibial avulsion fractures. Sutures are passed through the posterolateral ACL
bundle using the ACL tibial drill guide. Moreover, other
sutures are passed through the anterolateral ACL bundle.
All the sutures are withdrawn at the anteromedial part
and tied over the bone bridge. Furthermore, Sheth et al.
[7] reported transosseous pullout repair of the tibial-side
ACL avulsion. Consequently, two nonabsorbable sutures
are used to stitch through ACL bundles. In addition,
two tibial footprint tunnels overlying the native bundle
attachment site are created. Both sutures are shuttled
through the tibial tunnels and tied over on a bone bridge.
The arthroscopic suture fixation using the suture-bridge
technique borrowed from the rotator cuff repair in the
shoulder was performed here to optimize the ACL footprint contact area, mean pressure, as well as pullout
strength [8].
The distal attachment of sMCL inserts broadly on the
medial aspect of the proximal tibia approximately 5to 7
cm below the joint with an average length of 11 cm [9].
Given the broad insertional similarities with the footprint of the rotator cuff, the suture-bridge technique
is expected to be more effective in restoring the broad
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Fig. 7. The follow-up magnetic resonance imaging scan 1 year after
surgery showed a consolidation of the fracture and a well-healing in a
superficial medial collateral ligament (arrow) (A, B).

insertion of sMCL, other than previous techniques [10].
Furthermore, Whelan et al. [11] presented the suturebridge repair of the distal attachment of superficial MCL
similar to this study. They found in their cadaver study
that this technique provided a biomechanically reliable
method to repair tibial-sided injuries of the superficial
MCL.
The combination of tibial eminence avulsion fracture
and displaced distal superficial MCL injury is unique and
rare. Although an accurate patient history and careful
examination can lead to the correct diagnosis of multiple
injuries of the knee, early diagnostic examination with
conventional radiography and MRI should be performed
not to miss concomitant injuries. In this case, prompt
recognition and surgical repair result in positive, clinical,
and functional outcomes.
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