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Abstract

Background

An avulsion fracture of posterior cruciate ligament from tibial attachment is more common in younger
age group. It should be fixed otherwise it may lead to secondary changes in knee. Various techniques
and approaches are available to fix posterior cruciate ligament avulsion. Different biomechanical
studies have shown that, results both open and arthroscopic methods of fixation of posterior cruciate
ligament avulsion by screws are comparable. The purpose of study is to evaluate functional and
clinical outcome of open reduction and fixation of posterior cruciate ligament avulsion injury through
posteromedial approach.

Materials and Methods

The study enrolled 19 cases of isolated posterior cruciate ligament avulsion injury with mean age of
33.214£9.07 year. All cases were treated by open reduction and internal fixation through modified
posterior approach. The patients having duration of injury more than 12 weeks were excluded. The
minimum follow up duration was 12 months. Results were assessed clinically and radiologically. Final
functional outcome was assessed using the Lysholm scoring for knee.

Results

The mean duration of follow up was 14+1.85 months. All patients achieved union at 3months. At final
follow up the mean range of motion was 125.42+6.37 degree (range 110 to 135 degree) without any
extensor lag. The functional outcome assessed by Lysholm scoring system was excellentin 15 cases
and goodin 4 cases.

Conclusion
Open reduction and internal fixation with early range of motion exercises provides good clinical
outcome and stable knee.
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Introduction

An avulsion fracture from tibial insertion of
posterior cruciate ligament (PCL) is one of the
spectrum of injuries of this ligament of knee [1]. It
has been reported that PCL injury is more comm-
on in younger age group and mainly results from
dashboard injuries in road traffic accidents and
hyperextension (sudden hyperextension in con-
juction with varus and valgus force) injuries of
knee in sports [2-5]. Tibial avulsion fracture of
PCL is not uncommon in Asia because of
popularity of motorcycle transport with an asso-
ciated high incidence of motorcycle accidents [6].
The PCL is one of important structure of knee. It
acts as the primary restraint against posterior
tibial translation and along with the anterior
cruciate ligament it also regulates external
rotation of tibia during extension of knee [7]. The
avulsion fractures at the tibial attachment site of
PCL occur commonly because it is a strong liga-
ment.

There is common consensus that avulsion
fractures of the PCL should be reduced anatomi-
cally and fixed to restore complete function of PCL
because conservative treatments lead to func-
tional disability and fracture non union [8, 9].
Since there is no any effective method to reduce
bony fragment conservatively, the displaced or
unstable tibial avulsion fracture of PCL should be
fixed anatomically by different surgical methods
[10]. Surgical treatments of tibial avulsion fracture
of PCL are arthroscopic repair and open reduction
and internal fixation by posterior approach. In
comparison to arthroscopic surgery, open reduc-
tion and internal fixation is technically easy, has a
relatively short learning curve and it does not
require special arthroscopic equipments [11] ; but
it is not free from potential risk of soft tissue and
neurovascular damage because of close proxi-
mity of neurovascular bundle to PCL insertion
site [12]. Different biomechanical studies have
shown that, results of both open and arthroscopic
methods of fixation of PCL avulsion by screws are
comparable[13].

In addition, to avoid difficulties associated with
previous posterior approaches of knee, a simpli-
fied posterior approach given Burks and Shaffer
[14] has become standard approach to the PCL.
The study aims to assess the short term clinical
and functional outcome of open reduction and
internal fixation of avulsion fracture of tibial
insertion of PCL through posteromedial approach
to knee. We hypothesize that open reduction and
internal fixation of PCL avulsion will produce
stable knees, good range of motion and functional
result as assessed by Lysholm score.
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Materials and Methods

This is a prospective study conducted between
January 2017 to December 2019. Total 19 cases
with tibial avulsion fracture who presented to
emergency or outpatient department of Nobel
Medical College were enrolled in this study. The
study was approved by ethical committee of this
institute. The inclusion criterion was patients age
between 18 to 60 years having PCL avulsion of
more than 3mm displacement and less than 12
weeks duration. Those patients having associa-
ted other ligament injuries, other articular fracture
of knee and less than 3mm displacement were
excluded from our study. Diagnosis was confir-
med by clinical and radiological examination. All
patients were clinically assessed by posterior
drawer test to confirm and grade of laxity of PCL
injury after adequate analgesia. Preoperative
anteroposterior and lateral radiograph and MRI
were done to confirm PCL avulsion and rule out
other ligaments and meniscus injuries. An
informed consent was taken before enrolling in
the study.

The surgery was done under spinal or general
anesthesia in prone position under tourniquet
control through modified posterior approach
described by Burks and Schaffer [14]. An
inverted L -shaped incision, starting from medial
border of gastrocnemius and curving along the
flexor crease of knee towards lateral side was
given. After incising fascia along the line of
incision , capsule of knee joint was exposed in
interval between gastrocnemius and semimem-
branosus. Joint capsule was incised longitudi-
nally and avulsed fragment was debrided and
reduced in slight flexed position of knee. The
avulsed fragment was fixed with one or two
cannulated screws depending on the size of
fragment (Figure 1). In case of comminution, PCL
was weaved by no.4 ethibond and tied around the
head of screw.

Figure 1: intraoperative photograph showing skin
incision and fixation avulsed fragment by two screws.
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Postoperatively, the limb was immobilized by long
knee brace for 6 weeks. Isometric quadriceps
strengthening and passive range of motion of
knee was started from the 2nd postoperative day.
The patients were mobilized using crutches.
Active mobilization of knee was started after
suture removal at two weeks. Partial weight
bearing was allowed at 6 weeks after removal of
brace and full weight bearing was started at
12weeks. Return to heavy activities were allowed
after 6 to 9 months depending on the return of
strength and movement of knee. Patients were
followed up weekly for 1st month, monthly for 3
months and 3monthly for 12 months. Patients
were assessed clinically and radiologically in
follow up. Clinical outcomes were assessed in
terms of knee stability tested by posterior drawer
test and range of motion (ROM). The Lysholm
knee scoring system was used to assess final
functional outcome.

Results

Out of 19 patients, sixteen were male and three
were female. The mean age of patient was
33.21+9.07 years ranging from 20 to 51 years.
The mean duration of injury was 5.58+3.9 days
and mean duration of follow up was 14+1.85
months (table.1). The most common mode of
injury was road traffic accidents (n=13), in which
10 patients had motorcycle accidents. Out of
remaining 6 patients, four had injury due to fall
from height and two had sports related injury
(Figure 2).

Mode of Injury
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Figure 2: Pie chart showing mode of injury

Table 1: Patients characteristics

Age in years 33.21+9.07
Gender(M:F) 16:3
Involved side(Rt:Lt) 10:9
Duration of injury in days 5.58+3.9
Duration of follow up in months 14+1.85

All patients achieved union at 3 months (Figure
3). Atfinal follow up the mean range of motion was
125.4+6.37 degree (range 110 to 135 degree)

%
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without any extensor lag. The mean Lysholm
score was 95.2615.44. The functional outcome
assessed by Lysholm scoring system was
excellentin 15 cases and good in 4 cases.

Figure 3: Preoperative and three month postoperative X-
ray showing complete union of PCL avulsion.

At final follow up posterior drawer test showed
grade +1 instability in three patients and
remaining 16 patients did not have any instability.
Two patients had residual intermittent pain on
prolonged walking and three had superficial
infection which healed after dressing and
antibiotics. No any other complications were seen
atfinal follow up (Table 2).

Table 2: Outcome and complications

Post-op ROM (degree) 125.4+6.37
Post-op instability tested by posterior
drawer test
Stable 16
unstable
Grade 1 3
Post-op Lysholm score 95.26+5.44
Residual pain 2
Superficial infection 3
Discussion

PCL injury is common which accounts approxi-
mately 20% of total ligament injuries of the knee
[15]. Although early diagnosis of PCL tears is
difficult and the treatment is controversial,
diagnosis and treatment protocol of bony PCL
avulsion injuries are easy and universally
standard [16, 17]. However apprehension of
treating PCL avulsion injuries among surgeons is
due to lack of familiarity of posterior approach.
Open fixation of PCL avulsion injury through
posteromedial approach of Burk and Schaffer is
simple and can be done at any orthopedic center.
On the other hand arthroscopic fixation which is
becoming popular now days is challenging and
technically demanding which is not possible in all
orthopedic centres [15, 20]. In our series the most
common cause of PCL avulsion injury was motor
cycle accident because it is commonest vehicle
used for travel in our part of world. All patients had
excellent to good functional outcome and results
were good in terms of ROM and stability of knee at
final follow up. In our series of total 19 cases, the
average time to union was 3 months. The results
were excellent in 79% and good in 21% with an
average Lysholm score of 95.26. All patients
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attained fair to good ROM with average of
12415.6 degree and full extension. Only three
cases had grade 1 posterior instability on
posterior Drawer test. The results of our study
were comparable to other studies published by
differentauthor. In a study by Joshi et. al. [18]in 14
cases treated by open reduction and fixation with
cannulated screws by posteromedial approach,
78.6% had excellent, 14.3% had well and 7.1%
had fair result with average postoperative
Lysholm score 97+7.6. In their study all patient
attained good ROM with an average flexion of
121.719.2 degree and full extension and four
patients had mild (1+) residual instability. In
another similar study done by Zhang et. al. [19]
who used posteromedial approach and suture
anchors to fix PCL avulsion in 16 cases, average
time to union was 4months, average Lysholm
scorewas 94 (79-100) and ROM at final follow up
was 120 degree.

In a study of 21 cases by Piedade S R and
Mischan MM [21], they found excellent in 57%
and good in 43% in a subjective evaluation done
by Lysholm score and grade 1 instability in 57%
and grade 2 instability in 38% of the cases in
posterior drawer test. Despite objective laxity,all
patients had satisfactory subjective outcome. But
in our study, only three patients had grade one
instability in which two had excellent and one had
good outcome. The results of our study is nearly
as good asa study done by Gui et al. [22] who
treated 28 cases with PCL avulsion arthroscopi-
cally showed that the knee ROM was 135.3+6.3°
(range 125-150°). The Lysholm score was
95.242.3 (range 92-100) and average time to
union was 2.8 months. They also found that only
one patient had grade 1 posterior instability.

Conclusion

Open reduction and internal fixation of PCL
avulsion injuries provided good clinical outcome,
radiological healing and stable knee. The
posteromedial approach to knee is safe without
any danger to neurovascular bundle. We recom-
mend open reduction and internal fixation of PCL
avulsion injuries through posteromedial approach
where arthroscopic surgical facilities are not
available.

Conflicts of interests: None
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