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Introduction

The avulsion of the tibial eminence is one of the most
common injuries associated with the tibial plateau frac-
tures.1–4 The literature regarding this association is scarce.5

This combination results on a complex injury pattern that
demands a more elaborate approach.1,2

Regarding fracture patterns, higher Schatzker injury
types (V and VI) are more frequently found in this type of
lesion.3 There has been a major uprising of arthroscopic
reduction and internal fixation (ARIF) in the treatment of
persistently displaced injuries2,3 and the importance of
arthroscopy in the approach of intra-articular lesions is
well documented.2,6–10
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Abstract A middle-aged female patient with a tibial plateau fracture combined with an avulsion
of the tibial eminence was treated with a combination of medial plate fixation for the
plateau and an arthroscopic aided nonabsorbable suture of the eminence.
Our technique for tibial eminence avulsion fractures has no interference with tibial
plateau osteosynthesis materials and has proven, once again, to have good results in
the treatment of combined and complex injuries of the knee.
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Resumo Uma paciente demeia-idade com fratura do platô tibial e avulsão da eminência tibial foi
tratada com uma combinação de fixação do platô com placa medial e sutura da
eminência com fio não absorvível auxiliada por artroscopia.
Nossa técnica para fraturas com avulsão da eminência tibial não interfere nos materiais
de osteossíntese do platô tibial e, mais uma vez, teve bons resultados no tratamento de
lesões combinadas e complexas do joelho.
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We present a clinical case with a combination of a medial
tibial plateau fracture with an avulsion of the tibial emi-
nence, where we expose the approach of our institution for
this type of injuries.

Case Report

A 52 year-old female with a history of dyslipidemia suffe-
red a fall from a chair with resultant knee trauma. She
presented to the emergency room with significant knee
effusion and pain, no major deformity and no neurovascular
deficit. We performed an imagiological survey with radio-
graphs (►Fig. 1) and CT scan (►Fig. 2 and 3), which showed

a split fracture of the medial plateau through the tibial
eminence, with dislocation and fragmentation of the emi-
nence. The CT scan also reported a small fracture of the
posterior margin of the external plateau. The patient was
immobilized with a posterior splint and was prepared for
the operating room.

First, we approached the medial tibial plateau with a
posteromedial incision, reduced the split fracture with
help from fluoroscopy and temporarily placed the medial
plate with Kirschner wires. We then advanced to a two-
portal arthroscopic procedure, with removal of debris and
lavage, followed by exploration of the tibial plateau fracture,
and searched for associated intra-articular lesions. When

Fig. 1 Anteroposterior and lateral radiograph in the emergency room.

Fig. 2 Coronal cuts of the knee computed tomography scan.
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satisfied with the reduction of the medial plateau, we
proceeded to permanently fixate the plate in place. After
this step, we went on to the tibial eminence: Since the
debridement was already done and no entrapment of the
meniscuswas observed, we placed the ACUFEXDirector Drill
Guide (Smith and Nephew, Watford, England, UK), from the
cruciate ligaments instrumental, in the anterior aspect of the
eminence’s fracture bed, and created a single tunnel through
the anterior border of the proximal tibia. The next stepwas to
pass an ULTRATAPE Suture (Smith and Nephew, Watford,
England, UK) by the arthroscopic portals, then to transfix the
fibers of the anterior cruciate ligament as closely as possible
to the inferior bony fragment (►Fig. 4); then it was inserted
through the tibial tunnel, reducing the eminence fracture,
and fixated via an endobuttonwith the knee in full extension
(►Fig. 5).

Postoperatively, the patient was placed in a De Puy
(generic 0° knee imobilizing) brace with no weight bearing
for 15 days. The rehabilitation program was initiated im-
mediately postsurgery in an outpatient setting with neuro-
muscular electrical stimulation of the quadriceps and
hamstrings with the knee in full extension. The following
stage of the rehabilitation program comprehended isomet-
ric strengthening of the hip adductors and abductors,
gradual removal of the brace, and passive knee mobilization
with progressive degrees of flexion, with the main goal
being the improvement of range of motion (ROM). At
1 month postsurgery, pain-free weight bearing was
allowed, and the focus was muscular strengthening of the
quadriceps, hamstrings, and gastrocnemius, starting with
isometric exercises and progressing at 6 weeks postsurgery
to dynamic and plyometric exercises with resisted flexion
allowed in full range of motion and resisted extension at
between 30 and 90° of flexion. Resisted extension at
between 0 and 30° was allowed at 3 months postsurgery.
Open kinetic chain proprioceptive exercises were initiated
at 6 weeks, with progression to closed kinetic chain
exercises.

At 3 months, the patient presented no pain, good radio-
graphic alignment (►Fig. 6), full weight bearing, knee ROM
between 0 and 90° and no crutches (►Figs. 7 and 8).

In the 1-year follow-up, the patient reported no limitation
on her activities of daily living, with an IDKC score of 74.7,
negative anterior Lachman and Drawer tests, and no imped-
iment to everyday activities.

Discussion

The relevance of tibial eminence fracture in the context of a
tibial plateau fracture is poorly identified in the current
literature,5 but information suggests that 19.4% of tibial

Fig. 3 Axial and sagittal cuts of the knee computed tomography scan.

Fig. 4 Arthroscopic view of the tape transfixing the anterior cruciate
ligament and pulling down the eminence fracture.
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plateau fractures are associated with a tibial eminence
fracture, and that 84.3% of the tibial spine fractures in adults
coexist with a tibial plateau fracture.2

Regarding this specific combination of injuries, we found
in the literature some reports on the approaches and
outcomes.

Di Caprio et al.2 performed a study with 29 patients with
fracture of the tibial plateau and of the tibial eminence and
described 2 arthroscopic techniques, similar to our own, to
approach these injuries, with good results. As advantages of
these arthroscopic and pull-out suture techniques, they point-
ed out the simplicity, low rate of intraoperative complications,
and the ability to properly tension the anterior cruciate liga-
ment. This studyhad theparticularity that all the tibial plateau
fractures were treated with percutaneous screw fixation.

Huang et al.1 also studied this combined injury in a
retrospective study with a minimal follow up of 5 years,
using an identical 2 tunnel technique, with results compara-
ble to those of Di Caprio,2 but also stating that the technique
did not interfere with the plate and screw fixation of the
tibial plateau fracture, which is in line with our case.

Lubowitz et al.3 describe another equivalent technique for
fixation of the tibial eminence with nonabsorbable sutures,
reporting advantages of eliminating the risk of comminution
of the fracture fragment, need for hardware removal and
posterior neurovascular injury.

Regarding the outcomes, Konda et al.,5 when comparing
patients with this combined injury with those with tibial
plateau fractures alone, found slower recovery rates in the
first group, but comparable functional outcomes at the 1-

Fig. 5 Intraoperative anteroposterior and lateral fluoroscopy views.

Fig. 6 Anteroposterior and lateral radiograph at the 3-month follow-up.
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year follow up. Sapre et al.11 also found good results with
anatomic reduction with various arthroscopic techniques.

In the present article, we describe yet another combined
surgical technique involving arthroscopy, nonabsorbable
suture and plate fixation of this combined injury, with a
good result at the 1-year follow-up. A timely and tailor-made
rehabilitation program is also crucial to the clinical outcome.
This data supports the aforementioned studies as an excel-
lent surgical time approach to a complex lesion of the knee,
with no incompatibility between the material for the tibial
plateau and the fixation method for the eminence, good
recovery times, and satisfiability.

Statement of Informed Consent
The patient was informed that data concerning the case
would be submitted for publication and agreed.

Financial Support
There was no financial support from public, commercial
or non-profit sources.

Conflict of Interests
The authors have no conflict of interests to declare.

References
1 Huang TW, Lee CY, Chen SY, et al. Outcomes and second-look

arthroscopic evaluation after combined arthroscopic treatment
of tibial plateau and tibial eminence avulsion fractures: a 5-year
minimal follow-up. BMC Musculoskelet Disord 2015;16:311

2 Di Caprio F, Buda R, Ghermandi R, et al. Combined arthroscopic
treatment of tibial plateau and intercondylar eminence avulsion
fractures. J Bone Joint Surg Am 2010;92(Suppl 2):161–169

3 Lubowitz JH, Elson WS, Guttmann D. Part II: arthroscopic treat-
ment of tibial plateau fractures: intercondylar eminence avulsion
fractures. Arthroscopy 2005;21(01):86–92

4 Kendall NS, Hsu SY, Chan KM. Fracture of the tibial spine in adults
and children. A review of 31 cases. J Bone Joint Surg Br 1992;74
(06):848–852

5 Konda SR, Driesman A, Manoli A III, Davidovitch RI, Egol KA. Tibial
Eminence Involvement With Tibial Plateau Fracture Predicts
Slower Recovery andWorse Postoperative Range of Knee Motion.
J Orthop Trauma 2017;31(07):387–392

6 Kogan MG, Marks P, Amendola A. Technique for arthroscopic
suture fixation of displaced tibial intercondylar eminence frac-
tures. Arthroscopy 1997;13(03):301–306

7 Medler RG, Jansson KA. Arthroscopic treatment of fractures of the
tibial spine. Arthroscopy 1994;10(03):292–295

8 YipDK,Wong JW, Chien EP, Chan CF.Modified arthroscopic suture
fixation of displaced tibial eminence fractures using a suture loop
transporter. Arthroscopy 2001;17(01):101–106

9 Prince AR, Moyer RA. Arthroscopic treatment of an avulsion
fracture of the intercondylar eminence of the tibia. Case report.
Am J Knee Surg 1995;8(03):114–116

10 Hunter RE,Willis JA. Arthroscopic fixation of avulsion fractures of
the tibial eminence: technique and outcome. Arthroscopy 2004;
20(02):113–121

11 Sapre V, Bagaria V. Tibial Spine Avulsion Fractures: Current
Concepts and Technical Note on Arthroscopic Techniques Used
in Management of These Injuries. Regional Arthroscopy, Vaibhav
Bagaria, IntechOpen; 2013

Fig. 7 Third month post-operative flexion.

Fig. 8 Third month post-operative extension.
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