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Abstract

PCL injuries are rarely seen on their own and often happen alongside
other ligament injuries. The study sought to investigate the functional
outcomes of isolated PCL injuries that were treated through either
arthroscopic PCL reconstruction or fixation. A total of thirty patients
underwent surgery as part of this study. Patients with ACL injury or PLC
injury were not included in the study. For patients with a complete tear,
PCL reconstruction was performed using a hamstring tendon autograft.
Onthe other hand, patients with displaced avulsion fractures underwent
arthroscopicfixation using the suture bridge technique. Patients received
regular follow-up after their surgery, which included clinical examinations
and radiographic assessments. As part of the follow-up examinations, the
Lysholm knee score and the International Knee Documentation
Committee (IKDC) score were assessed. 22 out of 30 patients achieved
excellent results, 5 patients had good results and 3 patients had fair
results. There were notable improvements in the IKDC ratings during the
subsequent follow-ups. Out of the total number of patients assessed, 21
were found to have normal or near normal ratings in the final IKDC
assessment. arthroscopic PCL reconstruction with a hamstring graft has
been found to provide reliable stability and produce excellent clinical
results. Performing arthroscopic PCL avulsion fracture fixation during the
second week after the injury can lead to favorable clinical outcomes and
successful bony union.
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INTRODUCTION

MATERIALS AND METHODS

The posterior cruciate ligament (PCL) plays a
crucial role in preventing the knees from moving
backward and in limiting the inward rotation of the
tibia when the knee is flexed beyond 90 degrees™.
External trauma can cause PCL tears when a force is
applied to the front of the knee while it is bent, often
referred to as a dashboard injury®.

The posterior cruciate ligaments play a crucial role
in preventing the knee from moving backward during
activities that involve bending the knee, such as
deceleration™. This can often lead to complaints from
patients about issues with deceleration. As many
experts have noted, the PCL has a unique ability to heal
itself after an injury, which sets it apart from the
ACL™ There is ongoing debate surrounding the
treatment of isolated PCL injuries®. Studies have
shown that grade Il PCLinjuries that are left untreated
can result in the development of patellofemoral and
medial compartmental osteoarthritis.

Recent studies have highlighted the potential risks
associated with conservative treatment, such as an
increased risk of developing osteoarthritis. This could
be due to factors like high-grade PCL laxity or the
progression of meniscus tears”?. In a study conducted
by Shelbourne et al., 68 patients with isolated PCL
injuries were treated nonoperatively and followed up
for an average of 17 years™. The findings revealed that
the patients remained active and reported good
subjective scores. However, the study also found that
23% of patients developed osteoarthritis after 7 years,
increasing to 41% after 14 years. Additionally, 11% of
the patients experienced moderate to severe
osteoarthritis. Surgeons are expressing concerns about
the need for early surgical intervention to restore
stability and prevent further changes associated with
osteoarthritis, particularly in cases of high-grade
symptomatic tears™.

For patients experiencing significant PCL laxity and
painful symptoms, surgical treatment with PCL
reconstruction has proven to be an effective
method™"*?, Several studies have examined the clinical
and functional outcomes of PCL reconstruction,
specifically comparing different surgical techniques,
graft sources and types of injuries. Studies on anterior
cruciate ligament (ACL) reconstruction have examined
the surgical outcomes in older age groups. The
majority of these studies have found that patients over
the age of 40 and even those over 50, can experience
satisfactory outcomes. These outcomes include good
symptomatic relief, restoration of function and a high
rate of return to sports after reconstruction*®.,

The study sought to investigate the functional
outcomes of isolated PCL injuries that were treated
through arthrosporic PCL reconstruction or fixation.

A total of thirty patients were enrolled and
underwent surgery. All the patients had traumatic
causes. The study only included individuals with
isolated PCL injuries, either complete ruptures or PCL
avulsion fractures. Patients with ACL injury or PLC
injury were excluded from the study. Upon clinical
evaluation, it was determined that all patients
exhibited clear signs of posterior sag and a positive
posterior drawer. Prior to the surgery, the PCL rupture
diagnosis was also confirmed through the use of
magnetic resonance imaging (MRI).

A total of 30 patients with complete tear
underwent PCLreconstruction using hamstring tendon
autograft, while 10 patients with avulsion fractures
underwent arthroscopic fixation of PCL avulsion
fracture using the suture bridge technique. The
average age at the time of surgery was 34.5 years. All
patients were regularly monitored for a minimum of 1
year. The average follow-up period lasted for 18
months. Patients were evaluated post-operatively
using the Lysholm Knee Score and the International
Knee Documentation Committee (IKDC) score.

The patient underwent both arthroscopic PCL
avulsion fracture fixation and arthroscopic PCL
reconstruction using a standardized surgical procedure.

Single Bundle Arthroscopic PCL Reconstruction: Single
Bundle Arthroscopic PCL Reconstruction was done
using trans tibial technique with semi tendonus and
gracilis autograft. Surgery was performed under GA
with patient in supine position with involved knee in
thigh holder under tourniquet control. Diagnostic
arthroscopy was done using standard anteriolateral
and anterio medial portals. Under arthroscopic
guidance postero medial portals placed. PCL tear was
confirmed arthroscopically. Semitendnosis and gracilis
auto graft obtained from ipsilateral leg. The graft was
prepared and doubled. Tibial and femoral tunnels were
reamed at anotomical foot prints of PCL. Graft passed
through the tibial tunnel and fixed with bio
interference screw. Tibial fixation was done with knee
in 70’ flexion and anterior drawer thrust using bio
interference screw.

Postoperative Rehabilitation: Patients was
immobilized in long knee brace with posterior support
for tibia. Patients mobilized from first post op day with
full weight bearing walking. Knee bending started form
4 weeks. Knee brace was weaned off after 4 weeks and
ROM and strengthing exercise were taught.

Arthroscopic PCL Avlusion fracture fixation:
Arthroscopic PCL avlusion fracture fixation was done
using suture bridge technique. Surgery was performed
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under GA with similar set up. Diagnostic arthroscopy
was done using standard anterolateral and antero
medial portals. Under arthroscopic guidance high
postero medial and low postero medial portals were
placed. PCL avulsion fracture was confirmed
arthroscopically. Fracture bed was debrided. Fracture
fragment is fixed by suture bridge technique and
secured by the typing knots over an anterior tibial
bone bridge.

Postoperative Rehabilitation: Patients was
immobilized in long knee brace. Patients mobilized
from first post op day with partial weight bearing. Knee
bending started from 4 weeks. Knee brace was weaned
off after 6 weeks. Quadriceps and hamstring
strengthening exercise were encouraged.

RESULTS AND DISCUSSIONS

The average preoperative Lysholm score for 30
knees was 40, while the average postoperative
Lysholm score significantly improved to 91. Patients
experienced a notable improvement in their Lysholm
score starting from the third month of follow-up. The
final assessment revealed that the majority of patients,
specifically 22 out of 30, experienced excellent results.
Additionally, 5 patients had good results, while 3
patients had fair results. There were notable
improvements in the IKDC ratings during the
subsequent follow-ups. According to the final IKDC
ratings, 21 patients received a grade A or B, indicating
that they were assessed as normal or near normal.
(Table 1 and 2)

Isolated PCL injuries are now recognized as
requiring aggressive treatment, as they are no longer
considered to be benign. Arthroscopic PCL avulsion
fracture fixations were typically performed during the
second or third week after the injury. Due to the
increased risk of compartment syndrome, the decision
was made to delay the surgery for one week following
the injury.

One benefit of PCL avulsion fracture fixation and
arthroscopic PCL reconstruction compared to open
techniques is the reduced morbidity. In addition,
arthroscopy enables the evaluation and treatment of
any accompanying meniscal and chondral injuries.
Arthroscopy can help identify injuries in the
posterolateral and posteromedial regions. Additional
benefits include shorter hospital stays and a reduced
risk of postoperative knee stiffness thanks to early
mobilization. Studies on conservative treatment for
isolated PCL injury have consistently shown positive
subject and functional outcomes. However, it is worth
noting that the patients included in these studies were
generally between the ages of 22 and 31", There is
a lack of research on conservative treatment for older
patients with PCL injury. It is important to consider

age-related changes in the ligament healing process,
such asreduced healing potential, declining function of
mesenchymal stem cells and decreased structural
organization. Researchers discovered that as
individuals age, the quality and quantity of human
mesenchymal stem cells (hMSCs) that play a crucial
role in regenerating different connective tissues
decline significantly™®.

Our study's functional outcomes align with a study
conducted by Chang et al, which demonstrated a 90%
rate of good or excellent results in Lysholm score
following arthroscopic PCL reconstruction®®”. Our study
revealed an impressive 90% of participants achieving
good or excellent results in the Lysholm score.
According to the study, a significant percentage of
patients (85%) demonstrated normal or near normal
IKDC scoring. Interestingly, our own study revealed an
even higher percentage (90%) of patients with normal
or near normal IKDC scores. In a study conducted by
Sekiya JK et al, they assessed the functional outcome
of single bundle arthroscopic PCL reconstruction. The
results showed that 62% of the participants achieved
normal to near normal IKDC scores®".. In a case series
by Fanelli et al., they found that combining PCL/ACL
and PLCreconstructions using autografts/allografts led
to positive clinical outcomes. These included the
elimination of the posterior drawer and pivot shift, as
well as improvements in the Lachman test and
postoperative Tegner activity score®. The study
conducted by Panigrahi et al. focused on 20 patients
who underwent combined ACL and PCL
reconstructions. The results of the study showed a
significant improvement in the Lysholm score, IKDC
scores and Tegner activity scores, indicating positive
outcomes for the patients™. In a recent study
conducted by Song™?, 36 patients with an average age
of 37 years underwent the transtibial technique, while
another group of 30 patients with an average age of 35
yearsunderwent tibial inlay PCL reconstruction. A total
of 21 patients in the transtibial group and 19 patients
in the tibial inlay group successfully regained their
preinjury levels of sports activity, according to the
study findings. Devitt et al24 conducted a
comprehensive review of 14 studies involving 523
patients. The average age of the patients was 30.2
years and they all underwent isolated PCL
reconstruction. The findings indicated a notable
enhancement in functional outcome scores, although
there was a limited number of patients who were able
to fully recover to their preinjury level. These findings
are crucial for healthcare professionals to consider
when advising patients about what to expect before
undergoing surgery.

PCLreconstruction can be quite challenging due to
the complexities in structures. Having a solid grasp of
surgical principles and techniquesiis crucial for patients
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Table 1: Comparison of IKDC scoring

IKDC grades Number of patients Inference

A 21 Normal

B 5 Nearly normal

C 4 Abnormal

D 0 Severely Abnormal
Table 2: Comparison of Lysholm score

Lysholm Score Number of patients Inference
Excellent 22 >90

Good 5 84-90
Fair 3 64-83
Poor 0 <64

with posterior knee instability who are undergoing PCL
reconstruction. This knowledge can greatly contribute
to achieving satisfactory results. There have been
recentadvancementsin both the understanding of PCL
injuries and surgical techniques.

This study has some limitations that should be
considered. These include the lack of a control group,
a small number of patients, and a relatively short
observation period.

CONCLUSION

Arthroscopic PCL reconstruction with hamstring
graft gives good stability and excellent clinical
outcomes. Arthroscopic PCL avulsion fracture fixation
safely done on the second week after the injury gives
excellent clinical outcomes and achieves good bony
union.
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