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Abstract: Background: Posterior cruciate ligament (PCL) injuries are relatively rare, with
limited consensus on the optimal treatment for isolated acute cases. Conservative man-
agement and surgical reconstruction each offer potential benefits, but their comparative
efficacy remains unclear. Methods: A scoping review was conducted following the Joanna
Briggs Institute (JBI) framework and PRISMA-ScR guidelines. A systematic search of
MEDLINE, Cochrane CENTRAL, Scopus, PEDro, and Web of Science was completed on
23 December 2024. Studies comparing conservative treatment and surgical reconstruction
for isolated acute PCL injuries were included. Outcomes such as functional recovery, sta-
bility, and long-term complications were extracted and synthesized qualitatively. Results:
Six studies were included, comprising case series, prospective, retrospective, and review
designs. Conservative treatment demonstrated significant improvements in functional
recovery (IKDC scores: 67-90.3/100) but showed limited improvement in stability (STSD
reduction: 0-3 mm). Surgical reconstruction yielded superior stability (STSD reduction:
8.2 to 2.7 mm) and lower rates of degenerative changes but was associated with a higher
risk of complications. Functional outcomes were comparable between approaches in some
studies, although surgical patients showed slightly better long-term stability. Conclusions:
Both conservative and surgical treatments achieve satisfactory outcomes for isolated acute
PCL injuries. Treatment selection should be tailored to patient-specific factors, considering
functional demands and injury severity.

Keywords: posterior cruciate ligament; conservative treatment; surgical reconstruction;
functional recovery; knee stability

1. Introduction

Posterior cruciate ligament (PCL) injuries are a relatively rare but significant challenge
in orthopaedic and sports medicine. They account for more than 44% of knee injuries, yet
isolated PCL lesions are uncommon, with an annual incidence of approximately 2 cases per
100,000 individuals [1]. The robust structure of the PCL provides exceptional resistance
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to injury, with damage typically resulting from high-energy trauma [2—4]. Mechanisms of
injury include anterior impact to a flexed knee or a direct fall onto the anterior tibial com-
partment, often observed in road traffic accidents, which account for 57% of cases [1,2,5].
Contact sports represent another, albeit smaller, contributing factor. Clinically, acute PCL
injuries manifest as pain, swelling, instability, and functional limitation, posing a diagnostic
and therapeutic challenge. The management of isolated PCL injuries remains controver-
sial. Conservative treatment is the preferred approach for grade I and II injuries and
selected grade III cases, particularly in individuals with low functional demands or mild
symptoms [6—10]. This treatment typically involves bracing, physiotherapy focused on
quadriceps strengthening, and proprioceptive training [11-20]. Surgical reconstruction is
generally reserved for high-grade injuries, persistent instability, or failure of conservative
management. Current evidence suggests that the short-term outcomes of conservative
and surgical treatments are comparable in terms of pain reduction and functional recov-
ery [21-27]. However, the long-term consequences of untreated or suboptimally managed
injuries, such as altered biomechanics and post-traumatic osteoarthritis, underscore the im-
portance of tailored intervention strategies [28-32]. Notably, patients undergoing surgical
reconstruction may experience graft-related complications or residual instability, or may
require revision surgery. Despite the growing body of literature on PCL injuries, several
critical gaps persist. The rarity of isolated PCL injuries and the heterogeneity of study
designs complicate the synthesis of high-quality evidence. Existing research frequently
involves small sample sizes and diverse patient populations, limiting the generalizability of
findings. Additionally, inconsistencies in outcome measures, such as the use of subjective
scoring systems (e.g., IKDC-SKF) versus objective metrics (e.g., side-to-side difference
assessed with the KT-1000 arthrometer), further hinder the development of standardized
treatment protocols [31,33-37]. This lack of clarity is particularly pronounced in the context
of acute injuries, where the optimal approach to rehabilitation and functional restoration
remains underexplored. This scoping review aims to address these gaps by systematically
mapping the available evidence comparing the conservative and surgical management of
isolated acute PCL injuries. The review adopts a comprehensive approach, incorporating
diverse study designs to evaluate functional recovery, stability, and long-term outcomes.
By identifying key concepts and areas requiring further investigation, this work seeks to
enhance clinical understanding and inform evidence-based decision-making. Ultimately,
this synthesis of current knowledge aims to provide clinicians and researchers with a robust
framework for optimizing the management of PCL injuries, fostering improved patient
outcomes and guiding future research endeavours.

2. Methods

The present scoping review was conducted in accordance with the methodological
framework established by the Joanna Briggs Institute (JBI) [38] specifically for scoping reviews.
To guarantee thoroughness and transparency in reporting, the review adhered to the guidelines
outlined in the PRISMA Extension for Scoping Reviews (PRISMA-ScR) [34,39].

2.1. Review Question

We formulated the following research question: “What are the outcomes of conser-
vative treatment compared to surgical reconstruction for acute isolated posterior cruciate
ligament injuries in terms of functional recovery and long-term stability?”

2.2. Eligibility Criteria
Studies were eligible for inclusion if they met the following Population, Concept, and
Context (PCC) criteria.
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Population (P): The review focused on human subjects who sustained an acute isolated
injury to the posterior cruciate ligament (PCL). This included individuals of any age, gender,
or physical activity level. To ensure relevance, studies on subjects with associated injuries
to other knee ligaments, fractures, or chronic PCL injuries were excluded. The intent
was to isolate the effects of treatments specifically addressing PCL injuries without the
confounding impact of additional knee pathologies.

Concept (C): The primary concept of interest was the comparison of outcomes between
two distinct treatment modalities for PCL injuries:

1.  Conservative treatment, which typically involves bracing, physiotherapy, quadriceps
strengthening, and proprioceptive exercises.

2. Surgical reconstruction, which includes techniques such as single-bundle or double-
bundle reconstruction using autografts, allografts, or synthetic materials.

The review aimed to evaluate these interventions in terms of functional recovery, as
measured by validated outcome tools (e.g., IKDC-SKEF, side-to-side difference via KT-1000),
pain levels, stability, and long-term joint health (e.g., development of osteoarthritis). Studies
that compared different surgical techniques or did not assess the aforementioned outcomes
were excluded.

Context (C): The context encompassed both hospital-based and outpatient settings
where the interventions were implemented. This included studies conducted in reha-
bilitation centres, sports medicine clinics, or orthopaedic surgical facilities. The review
sought to identify evidence applicable to diverse healthcare settings to provide a broad
understanding of treatment effectiveness. Excluded were studies conducted on animals,
as well as non-English language publications and those lacking full-text availability, to
maintain a focus on human-relevant and accessible evidence. This language restriction
was applied to ensure consistency in data interpretation and to facilitate a comprehensive
synthesis of the literature.

2.3. Exclusion Criteria

Studies that did not meet the predefined Population, Concept, and Context (PCC)
criteria were excluded. In particular, exclusion criteria were explicitly defined and not
merely as the inverse of the inclusion criteria to ensure methodological rigor.

2.4. Search Strategy

An initial targeted search was performed in MEDLINE using the PubMed interface
to identify studies relevant to the topic. The indexing terms and keywords extracted
from these preliminary studies were then employed to construct a detailed search strategy
tailored for MEDLINE. This strategy was subsequently adapted and applied to other elec-
tronic databases, including the Cochrane Central Register of Controlled Trials (CENTRAL),
Scopus, PEDro, and Web of Science, to ensure comprehensive identification of pertinent
literature. The database searches were completed on 23 December 2024, with no restric-
tions applied regarding publication date. The search strings utilised for each database are
detailed as follows:

e  MEDLINE(PubMed):
(“Posterior Cruciate Ligament”[MeSH Terms] OR “Posterior Cruciate Ligament In-
jury”[All Fields]) AND (“Conservative Treatment”[All Fields] OR “Rehabilitation”[All
Fields]) AND (“Surgical Reconstruction”[All Fields] OR “Posterior Cruciate Liga-
ment Reconstruction”[All Fields]) AND (“Function”[All Fields] OR “Return to Func-
tion”[All Fields]);

e  Cochrane Central:
1 “Posterior Cruciate Ligament” #2 “Rehabilitation” OR “Conservative Treatment” #3
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“Surgical Reconstruction” OR “Reconstruction Surgery” #4 “Function” OR “Functional
Recovery” #5 #1 AND (#2 OR #3) AND #4;
e  Scopus:
(TITLE-ABS-KEY(“Posterior Cruciate Ligament”) AND TITLE-ABS-KEY(“Conservative
Treatment” OR “Rehabilitation”) AND TITLE-ABS-KEY (“Surgical Reconstruction” OR
“Reconstructive Surgery”) AND TITLE-ABS-KEY(“Function” OR “Return to Function”));
e PEDro:
“Posterior Cruciate Ligament” AND “Rehabilitation” AND “Reconstruction”
AND “Function”;
e Web of Science:
TS=(“Posterior Cruciate Ligament” AND (“Conservative Treatment” OR “Rehabilita-
tion”) AND (“Surgical Reconstruction” OR “Reconstructive Surgery”) AND (“Func-
tion” OR “Return to Function”)).

2.5. Study Selection

The study selection process followed a structured methodology aligned with estab-
lished scoping review standards. Search results were consolidated and organized using
Zotero, which facilitated the systematic removal of duplicate entries. The screening process
consisted of two phases: an initial review of titles and abstracts, followed by a detailed
full-text assessment. Both phases were conducted independently by two reviewers to
maintain methodological rigour, with any discrepancies resolved by involving a third
reviewer. The entire selection process was carried out in accordance with the PRISMA 2020
guidelines, ensuring transparency, consistency, and reproducibility. This systematic ap-
proach was designed to identify studies relevant to the research question, thereby enabling
a comprehensive and reliable review.

2.6. Data Extraction and Data Synthesis

Data extraction was performed systematically to gather essential information from
each included study, including study design, population characteristics, interventions,
outcome measures, and key findings. A standardised data extraction form ensured consis-
tency across studies. Findings were categorised by outcomes to enable clear comparisons
and analysed qualitatively to identify patterns, discrepancies, and gaps in the evidence.
Quantitative data, where applicable, were summarised to highlight trends and significant
results. This structured approach allowed for a comprehensive synthesis of the available
evidence, addressing the research question effectively.

3. Results

As presented in the PRISMA 2020 flow diagram (Figure 1), from 140 records identified
by the initial literature searches, 134 were excluded and 6 articles were included (Table 1).

Table 1. Summary of included studies on posterior cruciate ligament injury management.

Author, Year, and
Study Type

Methods Results Outcomes Achieved

Rasmussen et al., 2023 (Case
Series) [34]

Evaluated 50 patients with  Significant improvement in

acute isolated PCL injury IKDC score (35 to 67, Functional improvement

using supervised p < 0.001). Minimal change with low risk cI)\fIsgrgical
physiotherapy and bracing in STSD. Muscle strength lntervg_lstistré 'nceooferate
over 2 years. Assessed IKDC, increased by 16% for p

STSD, and muscle strength. knee flexors. posterior instability.
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Table 1. Cont.

Author, Year, and
Study Type

Methods

Results

Outcomes Achieved

Shelbourne et al., 2013 (Case
Series) [35]

Long-term follow-up
(10+ years) of 133 patients
treated conservatively for
acute isolated PCL injury.

Evaluated ROM, STSD, and
subjective scales.

Minimal loss of ROM,; stable
STSD measures.
Osteoarthritis observed in
11.4%. IKDC scores
averaged 73.4/100 after
10 years.

Sustained functional
recovery with moderate
long-term risks of
osteoarthritis and instability.

Jung et al., 2008 (Prospective
Study) [36]

Investigated immobilisation
with a cylinder cast and
brace in 17 patients with

acute isolated PCL injuries.

Measured STSD, IKDC, and

CKRS over 6 months.

STSD decreased significantly
from 6.2 mm to 2.97 mm
(p <0.05). IKDC scores
showed 35.3% of patients as
normal and 64.7% as
nearly normal.

High satisfaction with
conservative treatment.
Reduction in instability and
functional improvement.

Lien et al., 2010
(Retrospective) [37]

Evaluated 43 patients
undergoing surgical PCL
reconstruction with a 4-year
follow-up. Measured ROM,
STSD, IKDC, and
Tegner scores.

Mean IKDC score at
follow-up was 63/100.
Tegner Activity Scale score
decreased from 7 (pre-injury)
to 6. Persistent instability in
some cases.

Moderate functional
recovery with persistent
posterior instability.

Jung et al., 2010 (Case
Series) [40]

Investigated augmented
stent procedure in 20
patients with

acute/subacute PCL injuries.

Evaluated STSD and IKDC.

Significant reduction in
STSD (8.2 mm to 2.7 mm,
p < 0.001). IKDC scores:
85% normal or nearly
normal after 3 years.

High stability and functional
outcomes post-surgery.

Kew et al., 2022 (Narrative
Review) [6]

Summarised evidence on
conservative vs. surgical
PCL treatments, including
rehabilitation protocols and
return-to-play criteria.

Greater posterior laxity in
conservatively treated
patients (8 mm vs. 1.4 mm).
Similar IKDC and Tegner
scores between groups.

Both treatments enable
return to function, with
reduced degenerative
changes in surgical cases.

Legend: CKRS: Cincinnati Knee Rating System; IKDC: International Knee Documentation Committee—Subjective
Knee Form; STSD: side-to-side difference; ROM: range of motion; Tegner: Tegner Activity Scale.

Identification of studies via datab and regi
—
= Records identified from:
o Databases (n =60) Records removed before
'g' MEDLINE (n =8) screening:
= SCOPUS (n =7) > Duplicate records removed (n
= Web of Science (n =8) =27)
3 PEDro (n=7)
COCHRANE Central (n=30)
!
Records screened Records excluded
—>

(n=33) (n=16)

Reports sought for retrieval
2 (n=17) > Reports not retrieved
= Full text unavailable (n=0)
}
o
2]

Reports assessed for eligibility

(n=17) > Reports excluded:

Population, Concept (n = 12)

v

Studies included in review
(n=5)

Figure 1. Preferred reporting items for systematic reviews and meta-analyses 2020 (PRISMA) flow diagram.
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3.1. Functional Recovery

The functional recovery of patients following PCL injuries was evaluated primarily
using the International Knee Documentation Committee (IKDC) Subjective Knee Form, the
Cincinnati Knee Rating System (CKRS), and the Tegner Activity Scale.

For patients treated conservatively, Rasmussen et al. (2023) [34] documented a sub-
stantial improvement in IKDC scores, with the average increasing from 35/100 at baseline
to 67/100 after two years of treatment. This highlights the effectiveness of physiother-
apy and bracing in achieving functional recovery. Similarly, Shelbourne et al. (2013) [35]
reported an average IKDC score of 73.4/100 after more than ten years of follow-up, indi-
cating sustained long-term recovery. Shelbourne et al. (2013) [35] employed a structured
rehabilitation program that included physiotherapy focusing on quadriceps strengthening,
proprioceptive training, and functional exercises. The treatment also involved progres-
sive weight-bearing and range of motion exercises without bracing. This differs from
Rasmussen et al. (2023) [34], where bracing was a key component of the conservative
approach. Jung et al. (2008) [36] found that, following immobilization with a cylinder cast
and a supportive brace, 35.3% of patients achieved a “normal” classification, while 64.7%
were classified as “nearly normal”, with an average IKDC score of 90.3/100.

In patients who underwent surgical reconstruction, Lien et al. (2010) [37] reported
a mean IKDC score of 63/100 four years post-surgery, which was lower than the scores
observed in conservatively treated patients. However, Jung et al. (2010) [40] observed more
favourable results in their cohort, with 85% of surgically treated patients rated as “normal”
or “nearly normal”, and an average IKDC score of 85.4/100 after three years.

The CKRS was used in Jung et al.’s (2008) [36] study on conservative treatment,
showing a significant improvement from 68.9/100 before treatment to 93.4/100 at the final
follow-up. This improvement underscores the potential of conservative interventions in
restoring knee function.

The Tegner Activity Scale highlighted differing outcomes in activity levels between
treatments. Lien et al. (2010) [37] noted a decline in activity levels among surgically treated
patients, with the average Tegner score decreasing from 7 (pre-injury) to 6 at follow-up.
In contrast, Kew et al. (2022) [6] found similar Tegner scores between conservative and
surgical groups, suggesting that both approaches can allow a return to functional activities.

3.2. Stability

Stability was commonly assessed using the side-to-side difference (STSD), measured
with a KT-1000 arthrometer. This outcome provides an objective measure of posterior knee
laxity, which is critical in evaluating treatment success.

For conservative treatments, Rasmussen et al. (2023) [34] observed minimal changes in
STSD over a two-year period, indicating that stability might not significantly improve with
non-surgical interventions. Shelbourne et al. (2013) [35] reported stable STSD values over a
long-term follow-up, with only minor differences between injured and non-injured knees.
Jung et al. (2008) [36] demonstrated a significant reduction in STSD, from an average of
6.2 mm before treatment to 2.97 mm at the final evaluation. This improvement in STSD was
observed over a follow-up period of six months, indicating that early functional rehabilita-
tion and bracing may contribute to significant short-term stability gains. This reduction
reflects the efficacy of immobilization and physiotherapy in reducing knee instability.

In surgical interventions, stability outcomes varied. Odd Arve et al. (2010) [37] re-
ported persistent instability in some patients, with a mean STSD of 9.2 mm in operated
knees compared to 5.9 mm in contralateral knees. However, Jung et al. (2010) [40] noted
a more significant improvement, with the STSD decreasing from 8.2 mm pre-surgery to
2.7 mm post-surgery. The difference in IKDC scores between Lien et al. (2010) and Jung et al.
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(2010) [37] could be attributed to variations in surgical techniques. Lien et al. (2010) [37]
utilized a single-bundle reconstruction with autograft, while Jung et al. (2010) [40] imple-
mented a double-bundle technique, which may have contributed to superior postoperative
stability and higher IKDC scores. This suggests that certain surgical techniques may offer
better stability outcomes than others. The term “certain surgical technique” specifically
refers to the augmented stent procedure used in Jung et al. (2010) [40], which incorporated
additional fixation to enhance graft stability. This method may account for the superior
reduction in STSD observed in this cohort.

3.3. Long-Term Outcomes

Long-term outcomes, including the development of osteoarthritis and overall knee
function, were assessed in several studies. Shelbourne et al. (2013) [35] reported that 11.4%
of patients treated conservatively developed radiographic evidence of osteoarthritis in the
medial compartment after ten years. Despite this, the overall functional outcomes remained
satisfactory, as reflected in the IKDC scores.

For surgically treated patients, Lien et al. (2010) [37] observed that while many
achieved functional recovery, a subset experienced persistent instability and required revi-
sion surgeries. Kew et al. (2022) [6] highlighted that surgical patients generally exhibited
fewer degenerative changes compared to conservatively treated individuals, although both
groups showed comparable functional recovery scores.

3.4. Pain and Patient Satisfaction

Pain reduction and patient satisfaction were secondary outcomes in most studies.
Rasmussen et al. (2023) [34] reported significant improvements in subjective pain levels for
patients managed conservatively, which contributed to higher satisfaction rates. Jung et al.
(2008) [36] similarly observed reduced pain and high satisfaction among conservatively
treated patients.

In the surgical cohort, Lien et al. (2010) [37] noted that some patients continued
to experience discomfort and instability, which impacted satisfaction levels. Conversely,
Jung et al. (2010) [40] reported high satisfaction rates, particularly in patients achieving
normal stability and function post-surgery.

To enhance reader understanding, visual elements such as summary tables and dia-
grams have been incorporated. Figure 2 and Table 2 provide an overview of treatment out-
comes and comparative stability measures between conservative and surgical approaches
(see Figure 2 and Table 2).

80

Conservative Treatment

Surgical Treatment
70} 2

60
50

40}

Scores / Measurements

IKDC Score (avg) STSD Reduction (mm)

Figure 2. Comparison of conservative vs. surgical treatment outcomes.
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Table 2. Summary of PCL treatment outcomes.
Conservative . STSD . .
Follow-up Surgical IKDC Score . Long-Term Functional Patient
Study Age (years) Sex (M/F) BMI (kg/m?) Tre_lgtment Time Technique Graft Type (avg.) Reduction OA (%) Recovery Satisfaction
ype (mm)
Rasmussen M 70%. F Bracing,
etal, 32 309 24.5 physiother- 24 months - - 67 0 - Significant High
2023 [34] apy
Shelbourne o I
etal., 30 M ;go;‘)’ F 25.2 Rehabilitation 10+ years - - 73.4 - 11.4 Sustained Moderate
2013 [35] ° program
o Cylinder cast
]5‘6‘0‘58‘3[325 28 M e 239 immobiliza- 6 months - - 90.3 323 - High High
tion
Single-
Lien et al., M 85%, F bundle
2010 [37] 29 15% 26.1 - 48 months reconstruc- Autograft 63 - - Moderate Moderate
tion
Double-
Jung et al,, M 78%, F bundle . :
2010 [40] 31 229, 24.8 - 36 months reconstruc- Allograft 85.4 55 - High High
tion
Both
Kew etal., B B . ~ _ B 1.4 (Surg)/8 )
2022 [6] approaches Review (Cons) Comparable Comparable

analysed
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Figure 2 provides a comparison of conservative vs. surgical treatment outcomes for
acute PCL injuries. The bar chart illustrates the differences in IKDC scores and STSD
reduction between treatment approaches. Conservative treatment shows higher functional
recovery scores, while surgical treatment achieves superior stability.

4. Discussion

The findings of this scoping review highlight the complexities in determining the
optimal treatment approach for isolated posterior cruciate ligament (PCL) injuries. The
outcomes from conservative and surgical treatments, as reported in the included studies,
reveal strengths and limitations inherent to each method. These findings provide valuable
insights into the functional recovery, stability, and long-term outcomes associated with
each intervention. Conservative treatments demonstrated significant improvements in
functional outcomes, as evidenced by IKDC and CKRS scores across several studies. For
instance, Rasmussen et al. (2023) [34] and Jung et al. (2008) [36] reported substantial gains
in functional recovery, highlighting the efficacy of physiotherapy and bracing in restoring
knee function without invasive procedures. Long-term studies, such as Shelbourne et al.
(2013) [35], confirmed that these benefits could be sustained over a decade. However,
despite these positive outcomes, the persistence of posterior instability, as indicated by
minimal changes in STSD, raises concerns about the adequacy of conservative treatments
in addressing structural deficits. Additionally, the potential for degenerative changes such
as osteoarthritis, as observed in Shelbourne et al. (2013) [35], underscores the need for
continued monitoring and individualized care.

It is important to consider that Rasmussen et al. (2023) [34] reported a two-year follow-
up, while Shelbourne et al. (2013) [35] assessed outcomes after more than ten years. The
difference in follow-up duration may influence the observed STSD values, as long-term
adaptations, degenerative changes, and delayed functional recovery could affect stability
measurements. This highlights the necessity of cautious interpretation when comparing
studies with varying follow-up periods.

Surgical reconstruction, on the other hand, appears to offer superior stability outcomes,
particularly in reducing STSD values, as noted in Jung et al. (2010) [40]. This is critical
for patients with high functional demands or severe instability that cannot be managed
conservatively. However, the variability in outcomes across studies, such as the moderate
IKDC scores reported by Lien et al. (2010) [37], highlights the challenges associated with
surgical interventions. Factors such as surgical technique, graft type, and patient adherence
to rehabilitation protocols may influence outcomes. Furthermore, the risk of complications,
including graft failure and the need for revision surgeries, as reported in some studies,
must be weighed against the benefits of improved stability.

The comparison of long-term outcomes between the two approaches revealed that
both conservative and surgical treatments could achieve satisfactory functional recovery, as
evidenced by comparable IKDC and Tegner scores. However, the degenerative changes
were less frequent in surgical patients, suggesting a potential advantage of surgical recon-
struction in preserving joint health. This finding aligns with the hypothesis that restoring
anatomical stability through surgery may reduce abnormal biomechanical stresses on the
knee, potentially delaying the onset of osteoarthritis.

Overall, the evidence supports a tailored approach to managing PCL injuries, consid-
ering patient-specific factors such as age, activity level, and severity of the injury. While
conservative treatments may suffice for lower-grade injuries or patients with low functional
demands, surgical reconstruction should be considered for those requiring high stability
and functional performance.
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4.1. Limitations

This review has several limitations that should be acknowledged. First, the included
studies were limited in number and often involved small, heterogeneous patient samples,
reducing the generalizability of the findings. The variability in study designs, follow-
up durations, and outcome measures further complicates the synthesis of evidence. For
instance, the use of different tools to assess stability (e.g., IKDC, STSD, and radiographic
measurements) introduces inconsistencies that hinder direct comparisons across studies.

Second, the lack of randomized controlled trials (RCTs) in this field limits the strength
of the conclusions. Most studies were observational, such as case series and retrospective
analyses, which are more prone to bias and confounding factors. Additionally, the absence
of standardized rehabilitation protocols in both conservative and surgical groups makes it
challenging to isolate the effects of the interventions from those of rehabilitation.

Finally, the review excluded non-English studies and articles without full-text avail-
ability, which may have resulted in the omission of relevant evidence. This could potentially
bias the findings and limit the comprehensiveness of the review.

4.2. Clinical Practice Implications

The findings of this review have important implications for clinical practice. First, they
highlight the need for a patient-centred approach when choosing between conservative
and surgical management for PCL injuries. For patients with lower-grade injuries or those
unable to undergo surgery, conservative treatments provide a viable option that can achieve
satisfactory functional outcomes with minimal risk. However, clinicians should be vigilant
in monitoring for residual instability and potential long-term degenerative changes in
these patients.

For individuals with high functional demands or severe instability, surgical recon-
struction should be strongly considered. The superior stability outcomes observed in
surgical cohorts suggest that this approach may better address the biomechanical deficits
associated with PCL injuries. However, clinicians should counsel patients on the potential
risks, including complications and the possibility of revision surgeries. Adherence to
post-operative rehabilitation protocols is also critical to maximizing functional recovery
and minimizing adverse outcomes.

Finally, the review underscores the need for standardizing outcome measures and
rehabilitation protocols in future studies. This would enable more reliable comparisons
between interventions and provide clearer guidance for clinical decision-making. Ad-
ditionally, long-term follow-up studies with larger and more diverse populations are
necessary to definitively establish the relative benefits and risks of conservative versus
surgical treatments.

5. Conclusions

This scoping review highlights the strengths and limitations of both conservative
and surgical treatments for acute isolated posterior cruciate ligament (PCL) injuries. Con-
servative management achieves satisfactory functional recovery, particularly in patients
with lower-grade injuries or reduced functional demands, but residual instability and a
higher risk of degenerative changes may limit its long-term efficacy. Surgical reconstruction
offers superior stability and reduced degenerative changes but is associated with a higher
risk of complications and requires strict adherence to rehabilitation protocols. A tailored,
patient-centred approach remains essential, considering individual needs, injury severity,
and long-term goals. Further research is necessary to address the limitations in current
evidence and guide optimal treatment strategies.
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