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Uncommon Pattern of Anterior Compression Fractures of the Tibial
Plateau: A Report of 7 Cases and Review of Literature

Girinivasan Chellamuthu', Arun Kamal Chandramohan', Mohamed Zackariyal, Ramesh Perumal’,
Dheenadhayalan Jayaramaraju', Rajasekaran Shanmuganathan'

Learning Point of the Article:
Large Anterior compression fractures of the tibial plateau are rare and associated with anterior joint depression and ligament injuries. Prompt
recognitionis necessary for appropriate management.

Introduction: Anterior fractures of the tibial plateau are either compression or avulsion injuries. Anterior compression fractures of the tibial
plateau (ACFT) are rare being traditionally described as involving the rim and often associated with ligament injuries. We have presented 7seven
cases of the “large” type of ACFT, an uncommon pattern of ACFT.

Materials and Methods: 7Seven cases of large type ACFTs were identified on retrospectively analyzing the institutional database from 2014 to
2019. The bonyand ligamentous injury patterns, fixation, and functional outcomes of these cases have been analyzed.

Results: Allwere males with a mean age of 40 years. Along with the bony injury, we had posterior cruciate ligament (PCL) injuries in three cases
and anterior cruciate ligament ACL with medial collateral ligament (MCL) injury in two cases. Our protocol was bony fixation first and later
ligamentreconstruction based upon knee instability pattern. The locking plates were used in 4 cases and screw fixation in three cases. One patient
underwent PCL and MCL reconstruction and another patient underwent PCL reconstruction. The mean union time was 13 weeks. The mean
ROM was 128° degrees. Rasmussen’s clinical and radiological scores showed good to an excellent outcome (Mean scores: 28.42, 8.7). No
patients had apparentinstability at follow-up on clinical examination and stress X-rays.

Conclusion: Large ACFTs are rare and associated with anterior joint depression and ligament injuries. Their management significantly differs
from that of small type ACFTs (Rim compression injuries) where only ligament reconstruction is needed. Recognition of this pattern is essential
for the appropriate management and good functional outcome.

Keywords: Tibial plateau fracture, anterior compression fracture, knee ligament injury, rim compression injury, staged protocol.

Introduction these fractures to be associated with ligament injuries,

The understanding of tibial plateau fractures and the vascular compromise, compartment syndrome, and
principles and techniques of treating them have been secondary knee osteoarthritis has attracted a lot of
continuously evolving over the years. The tendency of research interest on the personality of fractures over the
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Figure 1: Case 1: Preoperative X-ray (a) and CT images (b and c) showing large anterior compression fracture of tibia, MRI images showing PCL and MCL tear (d), Postoperative X-ray (e) PCL stress X-
ray showing posterior subluxation (f),and Post PCL and MCL reconstruction X-ray (g). PCL: Posterior cruciate ligament, MCL: Medial collateral ligament

years[1,2,3].

The well-recognized patterns involve the saggital
components of the tibial plateau the medial and lateral
condyles [2]. The most commonly used Schatzker
classification system is based on these saggital
components. The description of the posterior coronal
component and its significance in affecting the final
functional outcome of tibial plateau fractures have been
of recent interest which led to the acceptance of column-
based classification systems [4]. However, the anterior
coronal components of tibial plateau fractures remain less
explored.

The anterior tibia is mainly involved in hyperextension
injuries [S]. Anterior rim compression fractures
described by Moore, are relatively rare and associated
with ligament injuries [6]. Chiba et al. classified the
Anterior Compression Fractures of the Tibial Plateau
(ACFT) into two types - large and small fractures based
on the amount of involvement of the tibial plateau [7].
We have presented seven large types of ACFT, which are
rare types of anterior compression fractures. We have
analyzed the pattern of bony and ligament injury, the line
of management that we followed, and the functional
outcomes in these cases along with the review of the
literature.

Materials and Methods

After institutional ethical committee approval, our
hospital data from Picture Archiving and
Communication System and Healthlink™ database
between January 2014 and January 2019 were analyzed.
In the axial cut of Computed Tomography (CT), those
fractures involved the anterior half of the proximal tibia
- either medial or the lateral column without the
involvement of the posterior column according to Luo’s
three-column concept [8], were taken into account.
Patients more than 18 years and <60 years of age were
considered. Open knee injuries and polytrauma cases
were excluded from the study. The bony and ligamentous
injury patterns, fixation, and functional outcomes of these
cases were analyzed.

Results

Three thousand and fifty-eighty proximal tibia cases
operated at our institute during the study period of
which seven cases of ACFT were identified. These
injuries accounted for only 0.2% of the total tibial
plateau fractures presented at our institute in 6 years.

Demographic data

All were male patients. The mean age of our cases was
40 years (range from 28 to 56 years). The mode of
injury was the Road Traffic Accident (RTA) in six cases
and fall while running in one case. Among the RTA
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Figure 2: Case 3: Pre-operative X-ray (a) and CT (b) showinglarge anterior compression fracture of the tibia and fibular head fracture, Post-operative X-rays showing fracture union and stable joint on

valgus, varus, and posterior stress ©, Follow-up pictures showing good knee ROM (d).

victims, five cases had motor vehicle crash against
another vehicle. One patient had a history of falls from
the two-wheeler. The mean time of presentation at the
hospital was S0 h (Range 4-96 h). Patients had no neuro-
vascular injury at the time of the presentation. After a
radiographic initial assessment, patients underwent CT of
the affected knee joint. Magnetic Resonance Imaging
(MRI) was taken at initial assessment only for the last four
of the seven patients. All patients had primary bony
stabilization. The internal fixation was done after the
subsidence of the swelling to an extent. The mean day of
internal fixation was the 4th day after injury; (Range 2-7
days). During follow-up, clinical assessments for
instability were routinely done and stress X-rays were
taken for unstable knees. Persistent residual instability was
addressed surgically. Functional outcome at follow-up was
graded using clinical Rasmussen’s score [9]. Radiological

parameters were assessed using the radiological
Rasmussen’s score. Our patients had a variable pattern of
ligamentinjuries (Table 1).

Methods of fixation

One case (Patient number 2 Table 1) had a high-
velocity injury and presented as a subluxated knee. The
subluxation was corrected and a knee spanning external
fixator was applied in stage 1 followed by internal
fixation in Stage 2 and posterior cruciate ligament
(PCL) and medial collateral ligament (MCL)
reconstruction because of persistent instability in Stage
3 (Fig. 1). All other cases underwent direct internal
fixation as Stage 1. All cases had anterior joint depression
with a mean depression of 10.1 mm as calculated on
coronal CT at the point of maximum joint depression.

Journal of Orthopaedic Case Reports | Volume 11 | Issue 11 | November 2021 | Page 39-46




Chellamuthu G etal

www.jocr.co.in

Figure 3: Case 2: Preoperative X-ray (a) and CT images (b) showing large anterior compression fracture of the tibia. Inmediate postoperative (c) and 2 years follow-up X-ray (d).

Elevation of joint depression was done in all cases.
Comminution was seen in three cases. In these cases, the
elevation of joint depression was done through the
fracture site, and locking compression plate (LCP) was
used for fixation (Fig. 2). Allograft was used to fill the void
in two of those cases. In one case where the fracture
fragment was large, LCP was used for fixation. The other
three cases were with minimal or no comminution. The
anatomical posterior slope was achieved by reducing the
anterior fracture fragments and fixing them with
cancellous screws (Fig. 1 and 3). Anterior cruciate
ligament (ACL) and MCL avulsions were addressed at the
time of bony fixation. Fibular head avulsions were
undisplaced and hence treated conservatively. Stainless
steel implants were used in four cases and titanium
implants were used in the other three cases.

Patients were put on a knee brace fixed in 0° flexion and
advised non-weight bearing walking for 4 weeks. Knee
mobilization and partial weight-bearing walking were
advised from the Sth week. Full weight-bearing walking
was advised after 8 weeks from the time of surgery.

During each follow-up, patients were assessed clinically
and radiologically using stress X-rays for knee
instability. Two patients (patient number2, S - Table 1)
had posterior instability at follow-up - on posterior
drawer test. They were initially started on quadriceps
exercises. Full weight-bearing walking on a knee brace
was advised. Because of persistent instability, later they

underwent ligament reconstruction. The patient
(Patient number 2 Table 1) with grade III posterior
instability also had a grade II medial opening on valgus
stress. Posterolateral corner instability was not present
clinically. That Patient underwent PCL and MCL
reconstruction S months after the index procedure (Fig.
1). The patient with isolated posterior instability
underwent PCL reconstruction 4 months after the index
procedure. The average duration of follow-up was 31
months (Range 12-60 months). Restoration of the
anatomical tibial posterior slope had been achieved in all
cases [10]. The mean anatomical posterior slope on the
post-operative radiograph was 8.3° (Range 4-13° - Table
1). The patients were followed up at 2, 4, 8, 12, 16, and 20
weeks postoperatively, then once in 3 months. The mean
union time was 13 weeks (range 8-20 weeks). The mean
knee range of flexion was 128° (range 110-140°). We had
no neurovascular injury or infection in the post-operative
period in any of our patients. Rasmussen’s clinical and
radiological scores showed good to an excellent outcome
(Table 1). The mean clinical Rasmussen score was 28.42
(range 27-30). The mean radiological Rasmussen score
was 8.7 (range 7-10). None of our cases had significant
secondary arthritic changes at the final follow-up (i.e.,
progression by grade 1 or no progression in radiological
Rasmussenscore).

Discussion
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Table 1: Fracture pattern, fixation method used, associated ligament injuries, and outcome scores in our patients

Patient number 1 2 3 4 5 6 7
Age/sex 43/M 28/M 46/M 56/M 35/M 41/M 32/M
Depression at fracture site 13 mm 14 mm 6 mm 7.5 mm 9 mm 12 mm 9 mm
Fibular head avulsion no No no no yes yes yes
. s Avulsion of ACL and Avulsion of Complete
Other ligament injuries None MCL and PCL tear ACL and MCL None PCL tear None PCL tear
. . 4mm can. Screws (Patient
F h I 4 . 4 .
xation met od.m Stage I (bony 4mm can was put on external fixator LCP LCP fmm cat LCP LCP
fixation) SCrews . . SCrews
at the time of admission)
Bone graft No Allograft No No No Allograft No
Posterior slope (postoperative) 11.8° 5.3° 4° 8° 5° 11° 13°
Stage II: Ligament reconstruction. ~ No MCL and PCL No No PCL . No No
reconstruction
Rasmussen clinical score 30 27 30 28 27 30 27
Radiological score 9 10 7 9 10 9 7
MCL: Medial collateral ligament, PCL: Posterior cruciate ligament, ACL: Anterior cruciate ligament, LCP: Locking compression plate

All our cases involved more than one-fourth of the
anterior diameter of the tibial plateau. In 2001 Chiba
et al. [7], in their article classified the compression
fractures involving the anterior part of the tibial
plateau into two groups small involving less than a
quarter of the anteroposterior diameter of the tibial
plateau and large, involving more than a quarter of the
anteroposterior diameter of the tibial plateau. They
concluded that a small compression fracture of the
medial tibial plateau was more often associated with
postero-lateral corner and PCL injuries. In their series of
twelve patients, they had four large anteromedial
fractures. Of those, one patient had no ligament injury;
two patients had an ACL injury and one patient had
both ACL and PCL injuries. Management of such large
fractures was however not discussed by Chiba etal.

All our patients fit into a large ACTF group. There
were associated ligament injuries in S out of our 7
cases. In addition to ligament injuries, there was the
involvement of a larger portion of the tibial plateau in
these fractures with articular depression. Such a
pattern necessitated elevation, accurate reduction,
and fixation of bony parts with or without bone graft
followed by the management of ligament injuries. In
small anteromedial rim compression fractures, however,
the management of ligament injuries is crucial. Reports
on small anterior rim compression fractures are
relatively abundant [7, 11, 12, 13] when compared to
those onlarge anterior compression fractures [ 7, 14].

Tomas-Herndndez et al. [14] in their series of three

large anterior compression fractures reported good
functional outcomes after single-stage bony and
ligament reconstruction. This study, to our best
knowledge, is the only study that has classified and
described the anterior tibial plateau fracture after
Chiba et al. All three cases were associated with
postero-lateral corner injuries without cruciate
ligament injuries. They noted hyper-extension varus
injuries in all their cases. Maheshwari et al. [15]
described a series of eight cases which they referred to as
anterior tibial condyle fractures. They operated upon
four cases that had associated PCL injuries. They,
however, did not classify them as small or large fractures.

The primary mechanism of injury in our series was
hyperextension. Based on the radiological features
and ligament involvement two cases seemed to be of
pure hyperextension type injuries (Fig. 3). One
patient had MCL avulsion. Mechanism of injury in
those cases should have been hyper-extension and
valgus. This is similar to that in reverse second
fractures [16, 17]. Three of our cases had fibular head
avulsion where the mechanism must have been hyper-
extension and varus force [18]. The exact sequence of
various forces on the tibia at the time of injury could not
be postulated in our series as six out of these seven cases
were road trafficaccidents.

One notable finding in our study is the level of fibular
head avulsion. The fibular head avulsion generally
involves the fibular styloid with the resulting avulsion
of the arcuate complex comprising of the popliteo-
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fibular ligament, arcuate ligament, and the Fabello-
fibular ligament known as arcuate sign [19, 20, 21].
Avulsion of the head of the fibula at a lower level is
seen in our cases. This involves avulsion of the lateral
collateral ligament and the biceps femoris tendon rather
than the arcuate complex [18, 22]. The association
between arcuate sign and postero-lateral corner and
PCL injuries has been widely described, the mechanism
of injury being the hyperextension and varus type [18,
23]. However, the ligament injuries associated with the
fibular head avulsion at a slightly lower level have not
been clearly described in literature [22,24]. Association
between such LCL avulsion fractures and common
peroneal nerve palsy has been described as ligamentous
peroneal nerve syndrome or the lateral compartment
syndrome of the knee [22,25]. In our series, two of three
cases with fibular head avulsion had PCL injuries.
Common peroneal nerve was not involved in our cases.
There was no involvement of the posterolateral cornerin
these fractures. Avulsion at a level lower than the
attachment of the arcuate complex could have taken the
force off the arcuate complex thus preserving the
posterolateral corner structures. Such displaced fibula
head fractures have been fixed surgically, while
conservative management also has yielded good results
in undisplaced fractures [ 24, 26,27, 28]. In our cases, all
fibula head fractures united at follow-up without any
varus laxity.

Reports on the single-stage treatment of associated
ligament injuries and tibial plateau fractures are very
few [14, 29]. Difficulty in implant positioning and
complications such as soft tissue insult and
compartment syndrome have been described while
adopting such strategies [29, 30, 31]. In line with
these recommendations, we followed staged

management. Bony injuries were addressed first. We
followed an expectant conservative line of management
as the ligament injuries are concerned. If instability is
persistent we surgically intervened. There was no
significant difference in mobilization protocols between
our group and that of Tomdas-Herndndez et al. where
primary surgical management of ligament injuries has
been done. A good personalized rehabilitation program
has resulted in a good range of movements in follow-up
in all our patients. One patient had only 110° ROM in
our study because of improper adherence to
physiotherapy.

The role of MRI in routine preoperative evaluation of
ligament injuries in tibial plateau fractures is doubtful
[32, 33]. However, in compression fractures where
chances of associated ligament injuries are high, MRI
would help us document and manage the associated
ligament injuries. Hence, we adopted preoperative
MRI as aroutine practice for the last four of our cases.

A low number of cases in our study can be explained
by the rarity of such fractures. We believe our study
will add up to available scientific knowledge and will
help in better understanding and management of
these injuries.

Conclusion

Large anterior compression fractures of the tibial
plateau are rare and often associated with anterior
joint depression and associated ligament injuries.
Their management significantly differs from that of
small type anterior rim compression fractures where
only ligament reconstruction is needed. Primary
bony stabilization for the fracture is a priority and
staged managementis essential fora good outcome.

Declaration of patient consent : The authors certify that they have obtained all appropriate patient consent forms. In the form, the patient's parents have given their consent for patient images and other clinical
information to be reported in the journal. The patient's parents understand that his names and initials will not be published and due efforts willbe made to conceal their identity, but anonymity cannot be guaranteed.

Conflictofinterest:Nil Source of support:None

Clinical Message

1. Thelarge anterior rim compression fractures are arare type of tibial plateau fractures

2. These anterior rim compression fractures involve a larger part of the anterior tibia when compared to the more common small anterior rim compression

fractures; These are also associated with arange ofligamentinjuries.

3. Managementinvolves bony reconstruction followed by ligamentreconstruction.

4.Recognition of this pattern is essential for appropriate staged management and good functional outcome.
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