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Arthroscopic single-bundle posterior cruciate ligament
reconstruction using a hamstring autograft: results after

early and delayed rehabilitation
Omar A. Soliman, Sherif A. Khaled and Ahmed Rizk Mohamed

Department of Orthopedic, Faculty of Medicine, Cairo
University, Cairo, Egypt

Background

Posterior cruciate ligament (PCL) reconstruction remains a challenging operation.
There are many factors to be considered in this technique, including graft material
selection and method of fixation. This prospective study compared the clinical results
of single-bundle PCL reconstruction using a hamstring tendon autograft, with

a minimum follow-up of 2 years.

Patients and methods

A total of 26 patients were included in the study: 13 patients who started physical
therapy on the second postoperative day and 13 who had their knees immobilized
in full extension for 3 weeks. All patients had an isolated chronic PCL rupture. The
evaluation parameters included the International Knee Documentation Committee
scores and the Lysholm knee scores.

Results

The results showed a significant difference in the functional scores between the two
groups. In contrast to many recent reports that favor early range of motion exercises,
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the results of this study showed better clinical results with delayed rehabilitation.

Conclusion

Protection of the knee early in the postoperative period improves the clinical results.
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Introduction

The incidence of isolated posterior cruciate ligament
(PCL) rupture is low [1]. PCL rupture is often associated
with other ligament injuries. In a multiligament-injured
knee, repair or reconstruction of all the disrupted
structures is the treatment of choice [2,3], although
some cases may be treated conservatively when they do
not belong to grade III injuries [4]. Interest in PCL
reconstruction increased with better understanding of
the functional anatomy and biomechanics and improve-
ments in surgical techniques. The technique of recon-
struction has advanced such that arthroscopic procedures
have become easier, although technically demanding. A
number of graft materials and fixation methods have been
reported along with single-bundle and double-bundle,
transtibial, and tibial inlay techniques [5-9]. Today PCL
reconstructive surgery often yields very good results, with
areturn to the patient’s preinjury level of activity [10-12].
Surgeons tend to focus on advances in surgical techni-
ques, graft materials, and methods of fixation. However,
with regard to PCL outcomes, improved understanding of
rehabilitation may be an equally critical factor in the
ability to restore knee stability and function. The aim of
this study was to compare the results of early and delayed
rehabilitation after PCL reconstruction using a four-
strand hamstring autograft.
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Patients and methods

This series consisted of 26 patients who underwent PCL.
reconstruction with a four-strand single-bundle hamstring
tendon autograft from March 2006 to June 2009. All
patients were males; the average age was 29.4 years
(range 24.1-42.4 years). The right knee was affected in
17 patients and the left knee in nine. In 24 patients, the
mechanism of injury was high-energy trauma, and in two
patients the injury was sports related. Associated injuries
included two cases of acetabular fractures in the same
limb and three cases of fracture of the ipsilateral shaft of
the femur that were treated at the time of injury. All
patients underwent preoperative MRI to assess the
condition of the knee ligaments and cartilage (Fig. 1).
The average time to PCL surgery was 8.5 months (3-12.4
months) after the time of injury. The posterior drawer
test score was + 2 for 15 patients and + 3 for 11 patients
(Table 1). The duration of follow-up was 2 vyears
postoperatively. The patients were asked to follow-up at
3, 6, 12, and 24 months after surgery. All patients with
a combined ligament injury were excluded from the
study. One patient was excluded because of sepsis of the
knee that required graft removal at 12 months from date
of index surgery. The indication for surgery was the
functional disability of the knee due to instability and
pain.
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Figure 1

Figure 2

An MRI showing a posterior cruciate ligament tear with an intact
anterior cruciate ligament.

Table 1 Posterior drawer test scores preoperatively
and postoperatively in both groups

Degree of posterior drawer

Groups 0 + + + + + ++ +
Early rehabilitation

Preoperative - 0 - 7 6

Postoperative - 5 7 - 1
Late rehabilitation

Preoperative - 0 - 8 5

Postoperative - 10 3 - -

Surgical technique

Under either general or spinal anesthesia, a thorough
physical examination was carried out to identify patients
with combined ligament injuries. A tourniquet was
applied to the involved leg, which was then exsangui-
nated and the tourniquet inflated. Diagnostic arthroscopy
was performed. The anterior cruciate ligament appears
lax in the PCL-injured knee (Fig. 2). This pseudolaxity
has been described by many authors [13,14] as disappear-
ing with an anterior force applied to the tibia.

The semitendinosus and gracilis tendons were harvested
through an anteromedial incision. The tendon ends were
sutured with number 2 ethibond whipstitch style sutures.
The tendons were then folded midway, thus creating a
four-strand graft. The graft was sized before use and was
pretensioned.

The PCL stump was debrided. A posteromedial portal
was used to elevate the posterior capsule and expose the
distal insertion of PCL. An attempt was made to
reconstruct the anterolateral bundle of PCL by placing
the tunnels toward the anterior portion of the femoral
footprint (Fig. 3) and the lateral and distal portion of
the tibial footprint of PCL. With the scope placed in the
anterolateral portal, a PCL aiming device was used in the
anteromedial portal (Fig. 4). A guide wire was passed for
the tibial tunnel. The exit point was 1.5cm below the
joint surface, lateral to the midline. The position was

Arthroscopic pseudolaxity of anterior cruciate ligament with rupture of
posterior cruciate ligament.

Figure 3

A posterior cruciate ligament footprint with a guide pin at the 1:30
position in the right knee.

checked by image intensification. A tunnel was then
drilled to a size that matched the diameter of the graft.
A curette was placed through the posteromedial portal
over the tip of the guide wire while drilling to prevent
inadvertent advancement of the wire with risk of injury to
the popliteal vessels. The femoral tunnel was fashioned
by inserting the femoral drill guide through the
anteromedial portal on the PCL stump, ~8mm from
the articular cartilage. It was placed in the half past one or
the half past ten position, depending on the right or left
knee. The tunnel diameter was fashioned according to
the size of the graft.

A looped wire was passed through the tibial tunnel, then
was grasped under visualization through the anteromedial
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portal, and then redirected through the femoral tunnel to
be delivered externally on the femoral side. The sutures
attached to the graft were then retrieved from the tibial
side through the looped wire and were pulled from the
femoral side. The graft was eventually passed through the
tibia and then into the femoral tunnel. A 2-cm incision
was made on the femoral side, and an interference screw
was used to fix the graft in the femoral tunnel. Tension
was placed on the tibial end of the graft, the knee was
placed in 70° of flexion, and an anterior drawer was
applied to the tibia to eliminate any posterior sag. The
normal 1-2 cm step off of the tibia was felt between the
medial femoral condyle and the medial tibial plateau.
The graft was fixed with an interference screw in the
tibial tunnel, and an additional post was used to make
a secure fixation with the ethibond suture.

Figure 4

A tibial guide inserted through the anteromedial portal.

Figure 5

Arthroscopic view after the posterior cruciate ligament graft was
tensioned.
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"The knee was then tested for stability and the graft examined
arthroscopically (Fig. 5). Sterile dressings were used.

Postoperative management

The patients were randomly divided into two groups.
The knee was protected in a functional knee brace for all
26 patients postoperatively. In 13 patients, the post-
operative management included walking with partial
weight bearing on the operated leg and physical therapy
that started on the second postoperative day. Patients
were allowed to perform limited range of knee motion out
of the brace three times a day. Full weight bearing and full
range of motion were allowed after 6 weeks. In the other
group comprising 13 patients, weight bearing was delayed
for 6 weeks, and the knee brace was locked in full
extension for 4 weeks. Progressive range of motion was
allowed after 4 weeks. Progressive weight bearing with
crutches was allowed from week 7 until full weight
bearing was permitted after 10 weeks.

The evaluation parameters included the International
Knee Documentation Committee (IKDC) scores and the
Lysholm rating scores, the latter of which was used for
general knee evaluation. The results of the two groups
were compared using Student’s 7-tests, and significance
was set at the 5% level.

Results

One patient had a knee infection, and the graft had to be
removed with debridement of the knee. The patient was
excluded from the study.

In the first group, the range of motion was restored early
with loss of full knee flexion in two patients and loss of
hyperextension in one patient. In the second group, full
flexion was lost in four patients and hyperextension was
lost in one patient.

Improvement in the scores of the posterior drawer test
was achieved in 12 of 13 patients of the first group and in
all patients of the second group (Table 1).

The results of the functional assessment on using the
IKDC scale showed greater improvement in the second
group compared with the first group (Table 2).

The Lysholm score for the early rehabilitation group was
76 on average compared with 88 for the late rehabilitation
group. Return to their former activity level occurred in
seven patients of the early rehabilitation group and in
11 patients of the late rehabilitation group (z=2.62,
P<0.01).

Table 2 International Knee Documentation Committee scores
for both groups

IKDC Early rehabilitation Late rehabilitation
Normal 1 4
Nearly normal 5 7
Abnormal 5 2
Severely abnormal 2 0

IKDC, International Knee Documentation Committee.
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Discussion

The improvements in results after PCL reconstruction
have occurred because of better understanding of the
biomechanics of the knee, use of better techniques, and
better fixation of grafts. The optimal technique of PCL
reconstruction is yet to be defined because of the need to
consider several factors such as graft type and fixation
methods (single-bundle or double-bundle fixation).

In this study, the IKDC scores were normal or near
normal in six of 13 patients with early rehabilitation and
in 11 of 13 patients with delayed rehabilitation. Few
clinical studies have reported the outcomes of isolated
PCL reconstruction. Mariani ez @/. [9] reported the results
of 24 patients treated with an arthroscopic single-bundle
reconstruction using patellar tendon autografts. At a
2-year follow-up, only 25% of cases were graded normal
and 21% were graded abnormal on the IKDC scale. Zhao
et al. [15] reported the results of 43 patients after 2 years
who underwent single-bundle PCL reconstruction using
4-7 bundles of hamstring tendon grafts, with the results
varying from normal (60%) to abnormal (30%) to severely
abnormal (~10%) on the IKDC scale. Jin er al. [16]
compared the double-loop hamstring tendon autograft
with the Achilles tendon allograft. After a 2-year follow-
up, 89% of cases in the hamstring group were nearly
normal compared with 78% of the Achilles group.

The drawback of this study is the short follow-up period.
Many studies report that PCL injury is associated with an
increase in the incidence of degenerative changes in the
knee [17], and we suggest a longer follow-up to compare
the results with the documented literature.

Unlike the anterior cruciate ligament (ACL), surgical
reconstruction of PCL achieves inferior results in terms
of restoration of ligament stability [17]. The normal PCL
is twice as strong as the normal ACL; therefore, the
results of a four-strand PCL reconstruction are inferior to
those of a four-strand ACL reconstruction.

Conclusion

PCL reconstructions performed according to different
described techniques have vyielded successful results.
From this study, we conclude that slow and deliberate

postoperative rehabilitation that permits healing can
improve the chances of achieving successful outcomes.
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