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The Impact of Preoperative and Postoperative Physical Therapy on the Success of
Anterior Cruciate Ligament (ACL) Reconstruction Surgery Using Hamstring Autograft

ﬁbstract \

Introduction: Anterior cruciate ligament (ACL) rupture compromises knee stability and increases the risk of
meniscal injury and degenerative joint disease. ACL reconstruction is among the most common orthopedic
surgeries. This study aimed to evaluate the impact of preoperative and postoperative physical therapy on the
success of ACL reconstruction using hamstring autograft based on the eight parameters of the Lysholm Knee
Scoring Scale (LKSS).

Methods: This descriptive-analytical study included 140 patients who underwent ACL reconstruction using
hamstring autograft from 2019 to 2023. The correlation between the number of preoperative and postoperative
physical therapy sessions and the timing of postoperative physical therapy initiation with the LKSS score one year
after surgery was analyzed using SPSS software version 22.

Results: The study included 112 men and 28 women. There was no significant correlation between LKSS scores
and the number of preoperative and postoperative physical therapy sessions, although patients with 1 to 10
preoperative sessions and those with fewer than 10 postoperative sessions scored higher on the LKSS.
Additionally, patients who began physical therapy in the first week post-surgery had better outcomes.
Conclusion: While the number of preoperative and postoperative physical therapy sessions did not significantly
impact ACL reconstruction outcomes, patients who received preoperative physical therapy or began
postoperative physical therapy earlier had better outcomes.

Keywords: Lysholm knee score, Physical Therapy Modalities, Hamstring Tendons, Autografts, Anterior Cruciate
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Introduction

e UL LU LE U The anterior cruciate ligament (ACL) of the knee is part of the neuromuscular
Medical Sciences, Ahvaz, . .
Iran. system that contributes to the emergence or modification of motor responses
necessary to maintain dynamic stability of the knee and coordination of the lower
extremities'*®. The ACL is often involved in knee injuries, with most knee injuries
affecting the anterior cruciate ligament®. Due to this, most recent studies on the
knee have focused on the ACL, with treatments for its tears including conservative
treatments and surgery”). Conservative treatment involves avoiding activities that
cause knee instability and is based on long-term and intensive physical therapy
and lifestyle changes. However, even the use of functional knee braces may not
prevent reinjury if returning to intense activities'®.
Recent studies have shown that in ACL reconstruction with a four-layer hamstring
graft, fixing the graft in the tibia with an absorbable interference screw is an
appropriate method of fixation and can provide sufficient initial stability®?. The
most common mechanism of ACL tear is knee external rotation with valgus stress.
The tear may occur at the attachment site of the ligament to the distal femur,
proximal tibia, or mid-portion*Y). Sports that involve jumping and running increase
Corresponding Author: the risk of ACL injury, and the likelihood of injury is higher in the middle part of
Mohammad Fakoor the ligament. Additionally, female athletes are more prone to ACL tears, with an
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Methodology

This descriptive-analytical study was conducted on
patients who underwent ACL reconstruction surgery
with hamstring autograft following ACL tears at
Imam Khomeini and Arvand Hospitals in Ahvaz. A
total of 140 eligible individuals were selected based
on inclusion and exclusion criteria, and after
providing informed  written consent, they
participated in the study. The study was approved
by the Research Council and received an ethics code
from the Ethics Committee of Jundishapur University
of Medical Sciences in Ahvaz.

Inclusion criteria included obtaining written consent
from the patient before the study and a minimum of
six months since the surgery. Exclusion criteria
included bilateral ACL injuries, simultaneous
multiple ligament injuries, severe joint destruction
due to osteoarthritis or any other destructive factor,
any previous surgeries on the studied knee, any
fractures in or around the knee, injury to other
ligaments of the same knee, incomplete study data,
and patients who required revision surgery.
Preoperative assessment and examination of these
patients were conducted by a surgeon, and clinical
tests were performed under local or general
anesthesia before the ACL reconstruction surgery.
Data from pre- and postoperative records were
extracted, including the number of physical therapy
sessions before and after surgery and the start time
of postoperative physical therapy. The level of
rehabilitation after ACL reconstruction was
evaluated using the Lysholm Knee Scoring Scale
(LKSS) one year after the surgery. All surgeries were
performed by the same surgeon using the same
method. Postoperative knee joint movements were
allowed up to 90 degrees from the first day, with
isometric quadriceps strengthening starting on the
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first day and hamstring muscle strengthening
beginning two weeks later. Patients wore a knee
brace during walking exercises and walked with
crutches. Physical therapy started in the second
week, and by the fourth week, full range of motion
exercises were performed. Weight-bearing was
limited to partial in the first month, starting at 30%
of body weight and gradually increasing to full
weight-bearing over four weeks.

The study included 112 men and 28 women with a
mean age of 36.4 years. As shown in Table 1, 87
patients did not undergo any preoperative physical
therapy (mean LKSS score: 82.07), 34 patients had 1-
10 sessions (mean LKSS score: 83.06), and 19
patients had more than 11 sessions (mean LKSS
score: 77.63). Although the correlation between
LKSS score and the number of preoperative physical
therapy sessions was not statistically significant (P-
value = 0.26), patients with 1-10 sessions had higher
scores.

Based on Table 2, 26 patients underwent between 0-
10 physiotherapy sessions after anterior cruciate
ligament (ACL) reconstruction surgery, with an
average Lysholm Knee Scoring Scale (LKSS) score of
83.46. Additionally, 84 patients had between 11-30
sessions (with an average score of 80.48), and 30
patients had more than 30 sessions (with an average
score of 81). As observed, there is no statistically
significant correlation between the LKSS score and
the number of physiotherapy sessions post-surgery
(P-value = 0.36). Interestingly, the LKSS score is
higher among those who had 0-10 sessions
compared to those who had 11-30 sessions or more
than 30 sessions.

According to Table 3, 11 patients began their

Table 1. Correlation of Lysholm Knee Scoring Scale (LKSS) Scores with the Number of

Preoperative Physical Therapy Sessions

. Number of Preoperative Number of Standard p-
Variable . . . Mean ...
Physical Therapy Sessions Patients Deviation value
No sessions 87 82.07 12.17
*
LKSS* Score One 1-10 sessions 34 83.06 10.92 0.26
Year Post-Surgery
More than 11 sessions 19 77.63 13.27
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physiotherapy in the first week after ACL
reconstruction surgery, with an average Lysholm
Knee Scoring Scale (LKSS) score of 86.45. Fifty
patients started in the second week (with an
average score of 82), and 79 patients began after
the second week (with an average score of 80.86).
As shown, there is no statistically significant
correlation between the LKSS score and the timing
of starting physiotherapy after surgery (P-value
0.34). However, those who initiated physiotherapy
earlier tend to have higher LKSS scores.

This study aimed to evaluate the impact of pre- and
post-operative physiotherapy on recovery outcomes
following anterior cruciate ligament (ACL)
reconstruction using hamstring autograft, based on
eight LKSS parameters one year after surgery. No
significant correlation was found between the
number of pre-operative physiotherapy sessions,
the number of post-operative physiotherapy
sessions, or the timing of starting post-operative
physiotherapy with the LKSS score. However,
patients who had 1 to 10 pre-operative
physiotherapy sessions and those who had fewer
than 10 post-operative sessions (compared to those

who did not receive physiotherapy or had more than
10 sessions) had higher LKSS scores. Additionally,
patients who began physiotherapy in the first week
post-surgery showed considerably better results.

In a 2023 study by Simonsson et al. on post-
operative ACL repair (ACLR) physiotherapy centers,
clinics were divided into two groups: low-volume
clinics (fewer than 100 ACLR patients) and high-
volume clinics (more than 100 ACLR patients).
Among the 115 centers examined, 111 were low-
volume and 4 were high-volume. There was no
significant difference in secondary ACL injuries
between the two clinic types after ACLR
rehabilitation¥.

Dauty et al., in a 2024 study involving 470 patients
who underwent ACL reconstruction with hamstring
autograft, found that 148 patients were still
undergoing physiotherapy even 4 months after the
surgery (average of 49+14 sessions). 211 patients
completed their physiotherapy within 3 months
(average of 3319 sessions). No correlation was found
between the number of  post-operative
physiotherapy sessions and the Lysholm Knee
Scoring Scale score, which aligns with the results of
our study*®,

Additionally, a 2018 study by typ M et al. involving
30 patients with an average age of 34 years who
sustained ACL injuries due to trauma, found that all

Table 2. Relationship between Lysholm Knee Scoring Scale (LKSS) Score and the Number of

Physiotherapy Sessions Post-Surgery

. Number of Physiotherapy | Number of Standard p-

Variable . . Mean ...

Sessions Post-Surgery Patients Deviation value
0-10 sessions 26 83.46 10.98

*
LKSS* Score One 11-30 sessions 84 80.48 12.64 0.36
Year Post-Surgery

More than 30 sessions 30 81 15.51

Table 2. Relationship between Lysholm Knee Scoring Scale (LKSS) Score and the Number of
Physiotherapy Sessions Post-Surgery

Variable PI\IT;gtgh:fr: tarIt;<|:o1sgt- Number of Mean Standard P-
4 Py Patients Deviation value
Surgery
LKSS Score One 0-7 days 11 86.45 16.08
Year Post- 8-14 days 50 82.00 9.48 0.34
Surgery More than 14 days 79 80.86 12.88
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patients underwent ACL reconstruction surgery
between 120-180 days post-injury. Rehabilitation
outcomes were evaluated using the Lysholm Knee
Scoring Scale and IKDC2000 criteria. typ M’s study
indicated that early initiation of rehabilitation post-
surgery had a greater impact than early surgery
itself, underscoring the importance of early post-
operative rehabilitation. This study's results were
different from ours®.

Limitations and issues in this study include the lack
of a control group, not accounting for the inherent
laxity of the joint, a limited sample size, and
variations in physiotherapy practices across different
clinics. In addition, reasons for continuing
physiotherapy beyond 30 sessions after ACL
reconstruction include restricted range of motion
and persistent pain.

Conclusion

Although the number of pre- and post-operative
physiotherapy sessions does not have a clear impact
on ACL reconstruction outcomes with hamstring
autograft, patients who underwent pre-operative
physiotherapy and those who started their post-
operative physiotherapy as early as possible
achieved significantly better results compared to
those who did not have pre-operative physiotherapy
or those who started physiotherapy later.
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