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Endoscopic Single-Bundle Posterior Cruciate Ligament
Reconstruction: Results at Minimum 2-Year Follow-up

David J. Deehan, M.D., Lucy J. Salmon, B.App.Sci.(Phty.), Vivianne J. Russell, B.Sc.(Biomed.),
and Leo A. Pinczewski, F.R.A.C.S.

Purpose: The goal of this study was to evaluate the clinical outcome of single-bundle posterior
cruciate ligament (PCL) reconstruction with retention of the PCL remnant and hamstring tendon
autograft with interference screw fixation in patients with isolated PCL laxity. Type of Study:
Prospective case series with minimum 2-year follow-up evaluation. Methods: Thirty-one patients for
whom conservative management had failed underwent surgery using a 4-strand hamstring tendon
autograft with interference screw fixation. The median time from injury to reconstructive surgery was
9 months (range, 4 to 120 months). At a minimum of 2 years after surgery, patients were assessed
with the International Knee Documentation Committee (IKDC) Knee Ligament evaluation, Lysholm
knee score, and KT-1000 instrumented testing. Results: Before surgery, the median Lysholm knee
score was 64 (95% confidence interval, 51 to 67). No patient rated knee function as normal, and all
patients showed at least grade 2 posterior drawer laxity. At review, the median Lysholm knee score
was 94 (95% confidence interval, 83 to 94), 56% rated the knee as normal and only one patient was
found to exhibit grade 2 laxity on posterior drawer testing. Before injury, 94% of patients participated
in moderate or strenuous activity. This figure fell to 26% after injury and had increased to 63% at
review. Conclusions: Endoscopic reconstruction of PCL laxity using single-bundle 4-strand ham-
string tendon autograft, without removal of the PCL stump, provides a significant reduction in knee
symptoms and allows 63% of patients to return to moderate or strenuous activity. This is an effective
procedure for symptomatic patients who have isolated PCL laxity and for whom conservative
management has failed. Key Words: Posterior cruciate ligament—Reconstruction—Hamstring
tendon graft—Clinical study.
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he management of posterior cruciate ligament
(PCL) rupture remains controversial. A consen-

us of opinion agrees that acute osseous avulsion
njuries should be managed surgically.1,2 However,
he management of soft tissue disruption of the PCL is
ontroversial. Researchers have previously strongly
rgued that conservative management with physio-
herapy is sufficient.3-6 However, more-detailed
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Arthroscopy: The Journal of Arthroscopic and Related Sur
ong-term follow-up reviews have identified a sig-
ificant level of persistent morbidity with pain on
ctivity and symptomatic giving way in some pa-
ients.7-11

The advent of arthroscopic techniques has substan-
ially reduced surgical morbidity from this procedure,
ermitting reconstruction as a single-day procedure
nd allowing for an earlier and more aggressive reha-
ilitation program. A variety of constructs may be
sed for reconstruction, including prosthetic material,
llograft and autograft tissue.12-14 Most authors agree
hat PCL disruption with greater than 10-mm maximal
isplacement (often found in association with PLC
njury) should be managed with an initial period of
hysiotherapy, but that return to preinjury activity
ay be associated with chondral or meniscal injury.
herefore, delaying surgery shows no clear advantage

15
ecause no reparative process is ongoing.
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Determining the true outcome of surgery for recon-
struction of the PCL remains unclear. Those few se-
ries that do report outcome are weakened by the small
numbers of patients, differing procedures performed
within individual series, and retrospective nature of
the analyses.16-21 We have prospectively determined
the outcome for arthroscopic reconstruction of the
PCL by a single surgeon using a standard procedure.

METHODS

Thirty-one patients underwent arthroscopic recon-
struction for chronic (�3 months) PCL laxity over a
30-month period from June 1994 to December 1996.
All patients had presented to the senior author
(L.A.P.) after a history of knee dysfunction secondary
to a specific injury. A primary care physician had
assessed all patients before consultation.

Indications for Surgery

All patients had undergone a supervised program of
physiotherapy and quadriceps-strengthening exercises
for at least 14 weeks with the goal of restoring range
of movement. Despite conservative management, all
patients complained of pain or instability preventing
return to a desired level of functional activity, includ-
ing sprinting, running downhill, and deceleration.
Rupture of the PCL with at least grade 2 laxity on
posterior drawer testing was shown on clinical exam-
ination before surgical intervention. Radiographic ex-
amination had excluded the presence of an avulsion
fracture. The senior author performed all surgery.

Surgical Technique

The surgical technique used has been described
previously.22 The patient was positioned supine with a
thigh bolster and a footrest to hold the knee at 80° of
flexion. Intravenous antibiotics were administered be-
fore inflation of a high thigh tourniquet. A standard
arthroscopic examination of the joint was performed
using low anterolateral and high anteromedial portals.
The anterolateral remnants of the PCL only were
removed. Residual posteromedial tissue was left, and
the procedure was directed toward reconstruction of
the anterolateral bundle. The femoral tunnel was
placed 8 to 10 mm from the anterior or distal medial
femoral articular margin on a line continuous with the
junction of the roof and medial wall of the intercon-
dylar notch. The femoral tunnel was initially drilled
with a 4.5-mm AO drill using the anterolateral portal.

Through a separate longitudinal proximal tibial in-

cision, the semitendinosus and gracilis tendons were
harvested and fashioned to form a 4-strand hamstring
tendon graft with a minimum graft length of 13 cm.
The tendons at the proximal and distal ends of the
graft were sutured using a whipstitch. The central,
intra-articular, 4 cm of the graft remained free of
suture material. The diameter of the graft was ascer-
tained using a sizer demarcated in 0.5-mm increments.
A mark was made 30 mm from the free end of graft
with a methylene blue pen, allowing for confirmation
of complete docking of the graft into the femoral
tunnel at final insertion. A 2.4-mm Beath pin was
passed through the femoral tunnel, and over this a
cannulated drill reamed the distal portion of the tunnel
to a depth of 30 mm at the predetermined diameter of
the hamstring graft.

A posteromedial portal was created under direct
vision, and the most distal insertion of the PCL on the
proximal tibia was elevated with a curette. A drill
guide was inserted through the posteromedial portal
and a tibial hole made using a 4.5-mm drill directed
from anterior to posterior. A 2.4-mm (blunt leading
end) Beath pin was then inserted through this hole and
reamed according to graft diameter. A pullout suture
was threaded in a retrograde fashion.22 Using this, the
4-strand hamstring graft was pulled through the tibial
hole and subsequently through the femoral hole. Prox-
imal femoral fixation was obtained using a 7 � 25 mm
round-head cannulated interference screw (RCI Smith
& Nephew, Andover, MA) inserted over a Beath pin.
The graft was then grasped and pulled tightly out of
the anterior tibial hole, the knee taken through at least
10 range-of-motion cycles, and a 7 � 25 mm RCI
screw inserted partially at 60° of knee flexion.

After the first threads of the screw caught, the knee
was extended and the screw fully introduced and
seated at the most posterior part of the tibial hole. In
the event of a short graft ending inside the tibial
tunnel, additional fixation was obtained using a post
screw. If the graft was overlong or found to protrude
out of the anterior tibial tunnel, supplementary fixa-
tion was obtained with the use of a staple. The patient
was allowed to commence full weight bearing as
tolerated without brace support after surgery. Inten-
sive physiotherapy was begun on the day of surgery
using closed-chain exercises focusing on quadriceps
strengthening.

Review

Symptoms and signs of knee function were assessed
to complete the International Knee Documentation
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Committee (IKDC) grade.23 The Lysholm knee score
was completed by means of a self-questionnaire be-
cause this has been shown to give more reliable re-
sults.24,25 Ligament testing was performed by means
of Lachman test, posterior drawer, and reverse pivot
shift.26-28 A reverse pivot shift is defined as positive if
a reduction sensation is appreciated when the flexed
externally rotated knee is extended with a valgus
stress.27 Instrumented laxity testing was determined
using a KT-1000 arthrometer (MedMetric, San Diego,
CA). The quadriceps neutral angle was determined on
the normal contralateral knee using the arthrometer
and the PCL pro (MedMetric).29 This is the knee
flexion angle at which no tibial displacement occurs
with contraction of the quadriceps musculature. The
amount of anterior and posterior tibial translation with
a 9.1 kg (20 lb) force was recorded at this angle for
both knees. Side-to-side differences were used to de-
termine the magnitude of pathologic ligamentous lax-
ity.

Statistical Analysis

For the purposes of analysis, it was not assumed
that data followed a normal distribution. Nonparamet-
ric methods of analyses were used for all computa-
tions; P � .05 was regarded as significant. A statistical
analysis was performed using SPSS version 8 for
Windows (Prentice Hall, Chicago, IL). For interval
and ordinal data, comparisons between prereconstruc-
tion and postreconstruction results were made using
Wilcoxon signed-rank test. For nominal data, compar-
isons were made using McNemar’s test. Confidence
intervals were determined using the method of
ranks.30

RESULTS

The original study group comprised a total of 31
patients. Preoperative data were complete on all pa-
tients. During the review period, one patient experi-
enced a traumatic graft rupture 24 months after sur-
gery when tackled directly in a rugby game. One
patient experienced a fatal pulmonary embolism 11
days after surgery. This left a total of 29 patients, of
whom complete questionnaire data were available for
27 subjects (93%). Clinical examination, including
instrumented testing, was performed on 24 patients
(89%).

The subjects included 25 men and 2 women. The
median age at surgery was 27 years (range, 18 to 57
years). The mean time from injury to surgical recon-

struction was 24 months (range, 4 to 120 months).
Sixteen patients underwent surgery between 4 and 12
months after injury and the remaining 11 patients
underwent surgical reconstruction more than 12
months after PCL disruption. The median period from
surgery to review was 40 months (range, 24 to 64
months).

Mechanism of Injury

Twenty-four patients were injured while participat-
ing in sports. Of these, 15 patients reported injury
occurring from a direct tackle. Of the remaining, 4
patients fell onto the proximal tibia, 2 patients sus-
tained a twisting injury, a bull kicked one patient, and
2 patients sustained a PCL rupture after forced hyper-
extension of the knee. The documented sport at the
time of the injury was rugby for 12 patients, soccer for
4 patients, cycling for 2 patients, and snow skiing for
2 patients. Participation in hockey, baseball, rodeo,
and water skiing accounted for 1 injury each. Three
patients sustained a rupture of the PCL from a direct
blow to the proximal tibia of a flexed knee in a motor
vehicle accident.

Previous Surgery

Nine of the 27 patients reviewed had undergone
previous surgery to the index limb. All previous sur-
gery had been performed before the PCL injury. In 4
patients, a previous arthroscopic examination without
removal of meniscal tissue had been performed. Four
patients had undergone ipsilateral partial medial me-
niscectomy. One patient had sustained a closed frac-
ture of the ipsilateral femur with minimal residual
angular or torsional deformity.

Surgical Findings

At surgery, the site of rupture of the PCL was
midsubstance in 19 patients, distal in 3 patients, and ill
defined in 5 patients. A 4-strand hamstring graft was
used in 24 patients and a 3-strand graft in 3 patients.
Proximal femoral site fixation was performed in all
patients using a standard 7 � 25 mm RCI screw
(Smith & Nephew). Graft fixation at the tibial end was
achieved using an RCI screw and staple fixation in 22
patients. In 5 patients, an RCI screw was combined
with tying the leading graft sutures over a post screw
at the tibial end.

Meniscal Injury and Treatment

At index arthroscopy, normal medial meniscal tis-
sue was seen in 21 patients. Four patients showed
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evidence of previous medial meniscectomy with sta-
ble remnant meniscal tissue. One patient had a dis-
placed bucket handle tear, and one patient had a pos-
terior horn avulsion tear, both of which required
subtotal meniscectomy. Twenty patients were found
to have no abnormality of the lateral meniscus at index
arthroscopy. Three patients had stable tears, which
were not treated surgically. Four patients required
partial lateral meniscectomy.

Collateral Ligament Injury

Three patients were found to have a medial collat-
eral ligament injury at presentation (grade II or III).
One patient was treated successfully with conservative
management. Two patients required open reconstruc-
tion despite prior conservative treatment in a brace for
significant grade II collateral ligament instability at
the time of PCL reconstruction. No patient had sig-
nificant lateral collateral ligament laxity or evidence
of significant (�1�) posterolateral corner instability.

Lysholm Knee Score

The Lysholm knee score is designed to evaluate
specific symptoms relating to knee function (limp,
support, locking, instability, pain, swelling, stair-
climbing, squatting). The highest obtainable score is
100. The preoperative median Lysholm knee score
was 64 (95% confidence interval, 51-66). At review,
the median score was 94 (95% confidence interval,
84-94) (P � .01). Table 1 outlines the percentage
change for absence of key components of the Lysholm
knee score before and after surgical reconstruction.
This shows that significant improvements were re-
corded for the absence of subjective instability (P �
.01), pain (P � .01), stairs performance (P � .01), and
squatting (P � .01).

IKDC Evaluation

The IKDC assessment combines symptoms and
signs. Patients were graded as normal (A), nearly
normal (B), abnormal (C), or severely abnormal (D).
The final evaluation of A, B, C, or D is determined by
the worst score in the principal categories: subjective
assessment, symptoms, range of motion, and ligament
examination.

Subjective Knee Function

Each patient was asked to grade the knee in 1 of 4
categories: normal (A), nearly normal (B), abnormal
(C), or severely abnormal (D). Table 2 gives the
breakdown of the percentages for each of these sub-
groups both before surgery and at review. Before
surgery, 24 patients (77%) reported knee function as
either abnormal or severely abnormal, and no patient
reported knee function as normal. At review, only 2
patients reported knee function as abnormal (P � .01).
A 22-year-old woman reported her knee function as
severely abnormal. She complained of constant knee
pain and occasional instability. On examination she
displayed no quadriceps atrophy and full extension,
but she lacked the terminal 10° of flexion. Ligament
examination revealed a glide on pivot shift test, a
grade 2 Lachman test, and grade 1 posterior sag test,
both with a solid endpoint. Despite these symptoms,
this patient was able to participate in competitive
hockey twice weekly.

Symptoms

Patients were questioned about the presence of pain,
swelling, or giving way with participation at the high-
est level of activity achievable. At review, we noted a
significant increase in the percentage of patients able
to participate at moderate or strenuous activity in the

TABLE 1. Percentage of Patients With Absence of Key
Symptoms From the Lysholm Knee Score

Assessment Category

Preoperative Review

No of
Patients %

No of
Patients %

No instability 2 7 22 82
No pain 1 3 9 33
No problems with stairs 5 16 24 89
No problems with squatting 3 10 12 44

NOTE. Significant difference between preoperative and review
assessment P � .01 in all categories.

TABLE 2. Distribution for Subjective Knee Function
Before and After Reconstruction

Assessment Category

Preoperative Review

No of
Patients %

No of
Patients %

Normal [A] 0 0 15 55
Nearly normal [B] 7 23 10 37
Abnormal [C] 23 74 1 4
Severely abnormal [D] 1 3 1 4

NOTE. Significant difference between preoperative and review
assessment P � .01 in all categories.
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absence of pain (P � .01), swelling (P � .01), or
giving way (P � .01) (Table 3).

Range of Motion

Before surgery, 6 patients (19%) had a flexion def-
icit of greater than 5° compared with the contralateral
side. At review, 5 patients (21%) had such a deficit.
Before surgery, 1 patient (3%) had an extension deficit
of greater than 5°. At review, no patient had such a
deficit.

Ligament Testing

Before surgery, posterior drawer testing at 90° of
knee flexion revealed that 18 patients (58%) exhibited
grade 2 laxity, and 13 patients (42%) had grade 3
laxity. At review, 1 patient (4%) showed a grade 2
posterior drawer, 11 patients (46%) showed grade 1,
and 12 patients (50%) had grade 0 laxity (P � .01).

The reverse pivot shift examination was not docu-
mented in 5 patients preoperatively. Of the remaining
22 patients, preoperative examination for a reverse
pivot shift test found 15 patients (56%) with a grade 0
result and 7 patients (26%) with a grade I or II result.
At review, 21 patients (88%) had a grade 0 reverse
pivot shift and 3 patients (12%) had a persistently
positive grade 1 result (P � .08).

Instrumented Testing

Instrumented testing was not performed in patients
before surgery. Instrumented testing presumes the
presence of an intact contralateral knee. Because one
patient had sustained an anterior cruciate ligament
(ACL) rupture on the opposite knee between PCL
reconstruction and review, 23 patients were available
for instrumented testing at review. The median side-
to-side difference in total anterior and posterior trans-

lation recorded with 9.1 kg of force was 1.0 mm
(range, �2 to 3 mm). The side-to-side difference in
total anterior and posterior translation was less than or
equal to 2 mm in 17 patients (74%) and between 3 and
4 mm in the remaining 6 patients (26%).

Overall IKDC

Table 4 gives the breakdown for the percentage of
patients in each of the 4 groups, A, B, C, and D, before
surgery and at review. At review, 68% of patients had
either a normal or nearly normal knee, a significant
improvement from the preoperative assessment. Fur-
ther details of the patient who received an IKDC grade
of D are given in the subjective knee function cate-
gory.

Kneeling Pain

Kneeling pain on a standard carpet surface was
recorded for site and severity using an analogue score
from 0 (no pain) to 10 (most severe pain). The pres-
ence of kneeling pain was not documented before
surgery. At review, 21 patients reported no significant
kneeling pain. However, the remaining 6 described
discomfort localized to the anterior aspect of the knee
with kneeling.

Activity Level

As shown in Fig 1, before injury, 29 patients (94%)
participated regularly in moderate or strenuous activ-
ities. Before reconstruction, only 8 (26%) continued to
perform at this level. At review, 17 patients (63%)
were participating at this level of activity on a regular
basis.

Influence of Timing of Surgery on Outcome

We examined the influence of the time between
injury and surgical reconstruction on outcome. At

TABLE 3. Percentage of Patients Able to Participate in
Moderate or Strenuous Activities in the Absence of Key

Mechanical Symptoms

Symptom

Preoperative Review

No of
Patients %

No of
Patients %

No pain 5 16 21 78
No swelling 12 39 24 89
No partial giving way 8 26 24 89
No full giving way 10 32 25 93

NOTE. Significant difference between preoperative and review
assessment P � .01 in all categories.

TABLE 4. Distribution of Overall IKDC Assessment

IKDC Grade

Preoperative Review

No of
Patients %

No of
Patients %

Normal [A] 0 0 4 17
Nearly normal [B] 0 0 12 50
Abnormal [C] 9 29 7 29
Severely abnormal [D] 22 71 1 4

NOTE. Significant difference between preoperative and review
assessment P � .01 in all categories.
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review, no correlation was found between time from
surgery and the variables of subjective knee function
(P � .59), posterior drawer testing (P � .99), overall
IKDC grade (P � .84), Lysholm knee score (P � .71),
or laxity on instrumented testing (P � .51).

Complications

One patient required a manipulation of the knee
under general anesthesia 7 months after surgery for
loss of knee flexion. One patient developed a deep
venous thrombosis after surgery. This was managed
successfully with thrombolytic medication. A 39-year
old, nonsmoker with no previous risk factors sustained
a fatal pulmonary embolus despite having a normal
surgical and early postoperative course. Two patients
required removal of a tibial RCI screw or tibial staple
at 7 and 19 months after surgery for the presence of a
ganglion mass. These resolved after surgical removal.
One patient suffered a PCL graft rupture at 24 months
after reconstruction during a football tackle. He sub-
sequently underwent revision reconstruction. One pa-
tient suffered a contralateral ACL rupture at 12
months after surgery. He subsequently underwent en-
doscopic ACL reconstruction.

DISCUSSION

Isolated rupture of the PCL represents a small but
distinct subgroup of traumatic injuries to the knee.
PCL injuries are reported to account for between 3%
and 37% of all knee ligament injuries.31 The majority
of PCL injuries may be treated with conservative
means. However, some active patients will continue to
exhibit symptoms such as an inability to run or pain
with exercise and stairs. The results of this study
suggest that arthroscopic reconstruction of the PCL
significantly improves both the subjective and objec-

tive results for PCL-deficient patients for whom con-
servative management has failed.

Epidemiologic studies have identified sporting in-
juries and motor vehicle accidents as the 2 principal
causes of PCL rupture.32 In this study, sporting injury,
with a direct tackle, accounted for the majority of
injuries. A dashboard injury with posterior displace-
ment of the tibia on the femur in a flexed knee was the
second most common mechanism of trauma. A num-
ber of much less common mechanisms of injury have
been described. These include extreme varus or valgus
stress, forced hyperextension, and disruption in com-
bination with other ligament injuries.33

The majority of PCL ruptures may be managed
quite successfully with supervised conservative mea-
sures.3-6 In this series, the total of 31 patients who
underwent surgical intervention represent less than
50% of the total number seen by the principal inves-
tigator during the same study period. An aggressive
quadriceps program should be directed at counteract-
ing the tendency to posterior subluxation of the tibia
and resultant episodes of instability. However, a mi-
nority of patients will continue to experience disabling
symptoms despite such therapy.

A number of studies have examined the effect of
conservative treatment on PCL injuries. Most re-
cently, Shelbourne et al.6 studied 133 patients with
isolated PCL injuries treated with an unsupervised
rehabilitation program and found that 42% consis-
tently rated the knee as good or excellent. Shino et al.3

studied 15 patients with PCL injuries and reported that
53% had an overall IKDC of A or B and 73% were
participating in moderate to strenuous activities.

Boynton and Tietjens7 reported poorer results in a
series of 30 patients, of whom 81% reported at least
occasional pain and 56% at least occasional swelling.
Keller et al.11 reported that 90% of 40 PCL-deficient
subjects complained of knee pain with activity despite
excellent muscular knee strength. Both Boynton and
Tietjens7 and Keller et al.11 report a significant dete-
rioration in both subjective symptoms and radio-
graphic examination over time. Reports have been
conflicting regarding the influence of the degree of
laxity on subjective results.6,7,11 To date, no compar-
ative studies have been performed between conserva-
tive and surgical treatment of the PCL injury.

A limited amount of literature is currently available
examining the effectiveness of surgical treatment of
PCL injuries.16-21 Unfortunately, a lack of standard-
ization for surgical technique, type of injury, and
surgeon limits these studies. These factors make com-
paring the results with those of this study or the results

FIGURE 1. Patients participating in moderate to strenuous activities.
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of conservative treatment difficult. Additionally, most
studies involve open surgical techniques for recon-
structing the PCL. Previously, the perceived morbidity
from open surgical reconstructive procedures was
considered to outweigh any potential benefits of sur-
gery. However, arthroscopic techniques have consid-
erably reduced such surgical risk and offer the patient
surgery as a single-day procedure with the opportunity
to participate in an early rehabilitation program.

We believe that surgical reconstruction has an im-
portant role in a carefully selected group of patients
who have shown knee pain secondary to PCL disrup-
tion despite a supervised program of appropriate phys-
iotherapy. In this study, all patients had not obtained
satisfactory outcomes preoperatively despite a super-
vised rehabilitation program of at least 14 weeks. All
patients complained of pain or instability preventing
running activities, and all had greater than grade 1
laxity on posterior drawer testing.

The principal indication for surgical reconstruction
is the abolition of pain. This pain is experienced at the
anterior aspect of the knee and may result from in-
creased contact force at the patellofemoral articulation
from loss of the quadriceps lever arm. On IKDC
testing at review, 78% of patients reported being able
to participate in moderate to strenuous activity without
pain. However, the Lysholm knee score revealed that
a significant minority of our patients continued to
experience inconstant and slight discomfort during
heavy exertion.

Surgeons must consider the severity of symptoms
and level of activity of the patient during patient
selection. Naturally, the more active patient appears
more likely to require surgical reconstruction with the
express goal of return to a high level of sports. In our
study group, 94% of the group participated in moder-
ate or strenuous activity before injury. This figure had
fallen to 26% before reconstruction. Identifying an
increase in this figure to 63% at 2-year review is
encouraging.

The IKDC rating system and Lysholm knee score
have been used extensively to analyze the outcome
from reconstruction of the ACL, and both represent
reliable methods of knee functional assessment.25

PCL disruption is not frequently associated with sig-
nificant loss of motion, and ligament testing is de-
signed for assessing anterior translation. Therefore,
subjective knee function and symptoms with activity
should represent the most discriminatory variables for
the outcome from PCL reconstruction. Indeed, before
surgery, only 23% of patients believed that the knee
function was normal or nearly normal. This figure

improved to 93% at review (P � .01). If the patient
who experienced a graft rupture is included and as-
sumed to report knee function as abnormal, this per-
centage remains high at 89%. A significant reduction
in the percentage of patients experiencing pain, swell-
ing, or giving way with activity was also recorded.
The median Lysholm knee score improved from 64
before surgery to 94 at review. Significant improve-
ments were found at review for the variables of knee
locking, instability, pain, swelling, and squatting.

The role of instrumented testing in the assessment
of knee function after PCL injury remains the subject
of debate. Recently, a more standardized method of
assessment has been proposed and validated.29 We
have used this technique to identify side-to-side dif-
ferences in posterior displacement of the tibia on the
femur. We were reassured to find that 17 patients
(74%) were found to exhibit a displacement of 2 mm
or less compared with the contralateral knee. No pa-
tient exhibited more than 3 mm side-to-side difference
in laxity.

PCL disruption allows for increased shear force
transmission across the tibiofemoral interface and may
predispose the joint to chondral or meniscal injury.
Experimental studies of PCL rupture have shown in-
creased patellofemoral contact forces and a reduced
lever arm of the quadriceps mechanism.34,35 Although
researchers accept that chronic ACL rupture increases
the risk of premature degenerative change in the knee,
no such consensus of opinion exists for PCL disrup-
tion. Indeed, the most appropriate timing of surgical
intervention remains uncertain. Earlier intervention
may limit episodes of instability and reduce the risk of
irreversible meniscal or chondral damage. Other au-
thors7,11 have found a high level of radiographic ar-
thritic change in untreated ruptures. This change ap-
peared to correlate with the length of time from injury.
We have not specifically examined for temporal evi-
dence of such change; however, planned medium-
term review at 5 years with radiographic analysis may
identify it.

We believe that this study is unique for a number of
reasons. All surgery was performed by a single sur-
geon, with prospective evaluation of the outcome of
intervention. However, limitations of the work must
be acknowledged. No control group was studied. The
graft used was always a hamstring composite, but 2
types of accessory distal fixations at the tibial side
were used. We believe that the nature of PCL recon-
struction and its anatomic configuration ensured that
the fixation modalities used were required to ensure
secure graft placement. The study group comprised
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low-velocity sporting injuries with minimal collateral
or posterolateral corner laxity. This study group re-
mains the subject of ongoing review and we antici-
pated analyzing medium-term results.

In conclusion, the PCL remnant is retained in this
reconstructive procedure, thus augmenting the PCL
structure with an anterolateral 4-strand hamstring ten-
don autograft. In this select group of patients, for
whom conservative management failed, short-term re-
view of arthroscopic reconstruction of the PCL has
been shown to produce a reliable surgical outcome.
Clear indications must exist for surgical intervention.
Surgical reconstruction allows for return to a high
level of sporting activity in the absence of key symp-
toms of pain, swelling, or giving way, with the ma-
jority of patients rating their knee as normal or nearly
normal.
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