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ABSTRACT

Anterior cruciate ligament (ACL) reconstruction using autologous quadriceps tendon (QT), bone-patellar tendon-bone
(BPTB), and hamstring tendon (HT) grafts has been extensively investigated in randomized controlled trials (RCTs).
However, few systematic reviews have analyzed how functional and stability outcomes are measured or the
methodological consistency of the evaluation tools employed. Objectives were to systematically review RCTs
comparing QT, BPTB, and HT grafts for ACL reconstruction, emphasizing the assessment methods, parameters used,
and methodological limitations. Eleven RCTs were included. Functional scales (IKDC, Lysholm, Tegner, KOOS),
stability tests (Lachman, pivot-shift, KT-1000), pain and strength measurements, and follow-up duration were analyzed.
Methodological consistency, completeness of outcome reporting, and comparability between studies were also assessed.
Eleven RCTs comprising 692 patients were analyzed. Comparable clinical efficacy was observed among QT, BPTB,
and HT grafts regarding joint stability and function. Nevertheless, significant heterogeneity existed in evaluation tools.
Objective assessments such as quadriceps strength, KT-1000 anterior translation, and MRI follow-up were
inconsistently reported. Most studies relied primarily on patient-reported outcome measures (PROMs) such as Tegner,
Lysholm, and IKDC, without standardized timing or threshold values, limiting interstudy comparability. This review
highlights substantial methodological variability in how clinical and functional outcomes are evaluated after ACL
reconstruction. Beyond clinical equivalence among grafts, there is a pressing need to establish standardized, objective,
and comprehensive assessment protocols to enhance the quality, reproducibility, and clinical relevance of future
comparative trials.

Keywords: Anterior cruciate ligament reconstruction, Bone-patellar tendon-bone graft, Quadriceps autograft, Clinical
outcomes, Knee function

INTRODUCTION tendon-bone (BPTB) and hamstring tendon (HT)

Anterior cruciate ligament (ACL) reconstruction is one of
the most commonly performed procedures in orthopedic
surgery, with more than 200,000 operations annually in the
United States alone and an increasing incidence in young
and high-performance athletes.! The choice of graft is a
determining factor for functional outcomes, joint stability,
and patient satisfaction. Traditionally, bone-patellar

autografts have been the most widely used; however, in the
last decade, there has been renewed interest in quadriceps
tendon (QT) grafts as a safe and effective alternative.? QT
autografts are known to be effective for ACL
reconstruction and show functional results similar to
BPTB grafts in randomized controlled trials (RCTs), with
a lower incidence of complications.® In addition, it is
associated with less anterior knee pain and a lower
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incidence of skin sensitivity alterations than BPTB grafts.*
These properties have made it an increasingly popular
graft, especially in physically active patients or in revision
surgeries.’ Early comparative studies demonstrated similar
clinical results between QT and traditional grafts, finding
equivalent results in Lysholm, Tegner, and IKDC-S
scores.>$

Recent systematic reviews reinforce these findings. Some
of these conclude that QT grafting produces functional
results comparable to BPTB and HT, with less anterior
pain and lower donor site morbidity.” Meta-analyses
focusing exclusively on randomized trials report similar
rates of re-rupture, stability, and return to sport between
QT and HT, with QT having an advantage in donor site
tolerance.®® Other reviews on the subject evaluate the
prevalence of donor site morbidity and complications,
finding no difference between graft types and
recommending that their selection can be individualized.'”
Some other reviews compare scores on patient-validated
scales (IKDC, Lysholm, Tegner) through meta-analysis,
concluding that all three remain viable options for
ACLR.!"" Make direct comparisons between QT vs. BPTB
and HT, finding functional equivalence, less anterior pain,
and slightly superior subjective results with QT on quality
of life scales.'? Furthermore, in more recent analyses, one
study analyzes the methodological fragility of RCTs.!3

Even with this evidence, the literature shows marked
heterogeneity in the parameters used to evaluate results.
There are wide variations in subjective measurement
instruments (IKDC, Lysholm, KOOS, Tegner), objective
methods (KT-1000, Lachman, pivot-shift), and strength
assessment using cybex dynamometry or functional tests
(single-leg hop, leg hop test, limb symmetry index).*!+!7
For example, early reviews in 2015 point to a lack of
uniformity in the evaluation criteria and follow-up times
of studies on TQ.!® On the other hand, some comparative
studies between TKA and TKR show that although the
functional results are equivalent, the methods of assessing
laxity and anterior pain vary significantly between trials,
and some others highlight the need to standardize outcome
scales to more accurately define the clinical superiority of
one graft over another.!*? Heterogeneous methodological
structures were also observed in systematic reviews, which
indicate that conclusions about efficacy depend largely on
the type of functional parameter used and the follow-up
time'zlA,ZZ

The growing adoption of QT in clinical practice
worldwide, coupled with the diversity of methodologies
used to measure outcomes, raises the need for a critical
evaluation of the parameters used in RCTs. This analysis
will identify which instruments are most reproducible,
sensitive, and clinically relevant for assessing graft
function, as well as propose standardized criteria to
facilitate comparison between studies and the design of
future high-quality research. In a context where the goal is
not only to restore mechanical stability but also to optimize
function and safe return to sport, standardization of the
parameters evaluated is essential for evidence-based

medicine applied to ACL surgery. Unlike previous
reviews, which focus on synthesizing clinical results, the
objective of this systematic review is to critically analyze
the evaluation criteria used in RCTs to compare different
types of grafts. We argue that the lack of a standardized
evaluation protocol hinders direct comparison between
studies and limits the validity of overall conclusions.
Therefore, this work not only seeks to summarize what is
already known, but also to highlight the need to establish
comprehensive and consistent evaluation guidelines.

METHODS

A systematic review was conducted in the PubMed,
Cochrane Library, Scopus, and Web of Science databases,
searching for eligible studies from January 1, 2000, to May
31, 2025, using MESH terms. All searches and article
selections were performed in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) criteria.?*2° To guide the
search, the question was formulated using the PICO
acronym: P: Adult patients (over 18 years of age)
undergoing ACL reconstruction. I: ACL reconstruction
using an autologous quadriceps graft (quadriceps
autograft). C: ACL reconstruction using autologous
patellar tendon-bone graft (patellar tendon-bone graft) or
hamstring autograft. O: Joint stability, muscle strength,
pain, and functional recovery assessed in RCTs.

In adult patients undergoing ACL reconstruction, which
graft is best for ACL reconstruction using autologous
quadriceps graft versus autologous bone-tendon-bone
graft or hamstring graft, comparing outcomes in terms of
joint stability, muscle strength, pain, and functional
recovery, according to evidence from RCTs?

Based on this question, a search strategy was developed
using MESH terms. Example search strategy: “ACL
reconstruction” and “quadriceps autograft” or “patellar
tendon-bone graft” or “hamstring graft” and “randomized
controlled trial.”

Search criteria
Selection criteria

RCTs comparing the QT graft with bone-tendon graft or
hamstring graft for ACL reconstruction will be included.
Articles in any language were included, provided that an
English translation is available at the time of the search.

Exclusion criteria

Reviews, non-randomized cohort or case-control studies,
demographic studies, anatomical studies in cadavers or
animals, case reports, expert opinions, unpublished
studies, and studies investigating the results of
reconstruction with other ligaments not including QT will
be excluded from the analysis.
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Type of intervention

Studies included

Adult patients over 18 years of age with primary ACL
injury; primary ACL reconstruction with QT autograft;
Studies comparing the results of QT autograft versus bone-
tendon-bone or hamstring autograft.

Studies excluded

Patients with ACL repair; ACL reconstruction with any
allograft; ACL reconstruction with another type of
autograft; ACL repair or secondary ACL reconstruction.

Type of results

Patients undergoing primary ACL reconstruction.

Sources of information

Using Mesh terms and limiting the search to the period
2000-2025, 151 articles were found in PubMed, 71 in
Cochrane, 271 in Scopus, and 64 in Web of Science, for a
total of 557 articles. All records obtained were imported
into the Zotero bibliographic manager and 240 duplicates
were removed, leaving a total of 317 articles.

Study selection

Two authors evaluated the studies for selection, without
blinding. After reading the title, 12 articles were selected,
from which the full text was obtained.

One of them was removed because it was not an RCT,
leaving a total of 11 articles selected for this review
(Figure 1).
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Number of records identified through database Number of additional records identified through

searches other sources

(n=557) (n=0)

v

v

] [ Identification ]

(n=316)

Number of records after removing duplicate citations

-3
=
<
o
o
=
a Number of records screened Number of excluded records
(n=14) (n=2)
)
l
Number of full-text articles assessed for eligibility Number of full-text articles excluded, with
2 (n=12) || reasons
3 (n=1)
]
§ l This was not a randomized controlled trial.
wv

) |

(n=11)

Number of studies included in the
qualitative synthesis

l

Inclusion

(Review)
(n=11)

[

Number of studies included in
the quantitative synthesis

Figure 1: PRISMA flow diagram representing the RCT search work to evaluate the parameters used in QT, BTPB,
and HT grafts in ACL reconstruction.

RESULTS

Eleven randomized clinical trials were identified that
compared QT grafting with BPTB or HT for ACL
reconstruction. Overall, the studies reported equivalent
results in joint stability and clinical function between QT
and the various comparative grafts (hamstring, bone-
tendon-bone, and their technical variants). Likewise, the
results on functional scales (IKDC, Lysholm, KOOS,
Tegner, among others) showed significant postoperative

improvements in all groups, with no clinically relevant
differences.

However, some studies highlighted differences in specific
aspects: greater donor morbidity and anterior pain with
BPTB, differential muscle deficits between QT and HT,
and slightly more favorable early functional recovery in
HT. In the long term, studies with prolonged follow-up
demonstrated equivalence in re-rupture rates, return to
sports, and satisfaction, with the possible advantage of
lower donor morbidity for quadriceps grafts.
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Table 1: Summary of randomized clinical trials comparing quadriceps, hamstring, and bone-tendon-bone grafts in ACL reconstruction (2014-2025).

Country

Comparison

Design/ N°

Mean

Follow- .
age (in

up

Stability

Function/
PROMs

Strength

Pain/donor-site
morbidity

Return to sport

Complications

Authors’
conclusions

Limitations

Horstmann
et al

Lind et al

Barié et al

Ebert et al

Vilchez-
Cavazos et
al

Martin-
Alguacil et
al

Sahin et al

Garcia-
Linage et
al

Lund et al

Buescu et
al

Martin-
Alguacil et
al

Germany

Denmark

Germany

Australia

Mexico

Spain

Denmark

Mexico

Denmark

Romania

Spain

QT vs HT

QT vs HT
(STG)

QTB vs BPTB
(press-fit)

QT vs HT

QT vs HT

QT vs HT
(soccer

players)

QT vs HT

QT vs HT

QTB vs BPTB

FQT vs HT

QT vs HT
(soccer
players)

RCT, 51
completed

RCT, 99
(50/49)

RCT, 60
(43/17)

RCT, 112
(55/57)

RCT, 28
(14/14)

Secondary
analysis of
RCT, 51
(25/26)

RCT, 100
(50/50)

RCT, 26
(13/13)

RCT, 51
(25/26)

RCT, 48
(24/24)

RCT, 56

years)

24

momths 2

24

momths 28

10 years  Athletes
24

momths 28-29
12

momths e

12

momths 18-19
12

momths 2

12

momths

(360 27
days)

24

momths 2
Immediat

e postop

12-24

momths e

Improvement in
both; no
differences

KT-1000, pivot-
shift: no
differences

KT-1000 <3 mn
in 91%;
equivalent

>90% <3 mm
KT-1000; no
differences

Negative pivot
and Lachman in
all

KT-1000: no
differences

IKDC, Lysholm:
no differences

IKDC, KOOS:
no differences

Lysholm, IKDC:
equivalent

Similar PROMs;
ACL-RSI higher
in HT at 3-12 mo

Lysholm, IKDC,
Tegner, SF-12
improved; no
differences

PPT and tendon
thickness: no
differences

IKDC improved
in both groups

Lysholm,
modified CKRS:
no differences

IKDC, KOOS:
no differences

Similar function
at 24 mo

Isokinetic
strength: no
differences

Jump
symmetry:
91% (QT) vs
97% (HT)

HT>QT in
quadriceps;
QT>HT in
hamstrings

Extension
deficit in QT;
flexion deficit
in HT

H/Q ratio

Lower donor-site
morbidity in QT
(27% vs 50%)

More anterior
knee pain in
BPTB (1 and 10
YIS)

2 cases of
anterior knee
pain in QT

Higher VAS pain
in QT at 30-180
d; no differences
at 360 d

Less pain and
numbness in
QTB

Less rescue
analgesia in QT
(50% none vs
13% HT)

better in QT at -

12 mo

Return to pre-
injury level:
82+45.6 d (QT)
vs 95.24+45.5d
(HT)

RTS Tegner leve
6 at 10 yrs

HT 76% vs QT
70% (ns)

RTS: 239 d (QT)
vs 266 d (HT)
(ns)

1 rerupture at 10
yIs

1 rerupture (QT),
2 contralateral

Clinical
equivalence
between QT and
HT at 2 years

QT not inferior to
HT; less donor-site
morbidity with QT

QTB and BPTB
equivalent; lower
morbidity with
QTB

Comparable
stability and
function; muscle
deficits depend on
graft

Equivalent
outcomes in pain
and function at 1
year

QT and HT
equivalent in
sensitivity and
tissue architecture
Similar functional
recovery; graft-
specific strength
deficits

Similar stability
and function;
greater early pain ir

QTB is a viable
alternative to BPTE
with lower donor
morbidity

QT associated with
less acute postop
pain

QT comparable to
HT; H/Q advantage
in QT

Small sample;
2-year follow-

up

2-year follow-
up; single-
center

Press-fit
technique;
athletic cohort
only

Unblinded;
non-
standardized
rehab

Small sample;
1-year follow-

up

Secondary
analysis;
limited power

Short follow-
up; 1 year

Small sample;
1-year follow-

up

Level II;
small sample

Immediate
FU only; no
functional or
stability data
Specific
cohort; soccer
players only

*RCT: randomized clinical trial; QT: quadriceps tendon; QTB: quadriceps tendon with bone graft; FQT: free quadriceps tendon; HT: hamstrings; STG: semitendinosus-gracilis; BPTB: patellar bone-tendon-
bone; PROMs: patient-reported outcome measures; H/Q: hamstring/quadriceps ratio; IKDC: International knee documentation committee; KOOS: Knee osteoarthritis outcome score; RTS: return to sport.
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DISCUSSION

The reconstruction of the ACL using QT autografts has
become established in recent years as a valid alternative to
HT and BPTB grafts.

A synthesis of eleven randomized clinical trials confirms
that the clinical results and joint stability achieved with QT
are equivalent to those obtained with traditional grafts,
with more notable differences in aspects related to muscle
strength, donor site morbidity, and early postoperative
pain. 2636

In terms of stability, multiple studies agree that there are
no significant differences between QT and HT or BPTB.
Studies by Horstmann, Lind, Ebert, Garcia-Linage, Lund,
and Barié report equivalent results in both KT-1000
instrumented tests and clinical maneuvers such as pivot
shift or anterior drawer, with more than 90% of patients
maintaining a translation <3 mm even in prolonged follow-
ups of up to 10 years.?6-2>3334 These findings confirm that
QT offers biomechanical restoration of joint stability
comparable to that of conventional grafts.

Functional outcomes measured using validated
questionnaires (IKDC, KOOS, Lysholm, Tegner, SF-12)
improved significantly in all groups studied, with no
relevant differences between grafts. None of the trials
found functional inferiority of QT compared to BPTB or
HT, and Barié even reports equivalence at 10 years in
athletic patients.?® It should be noted that Ebert and his
group of collaborators observed that the ACL-RSI score
was higher in patients with HT during the first 12 months,
suggesting a better self-perception of safety to resume
sports activity in the early stages, although this difference
disappeared in the second year.?’

Muscle strength is the area where clear differential patterns
are observed. Studies by Sahin and Ebert document
specific deficits depending on the donor site: deficit in
knee extension after TQ use and deficit in flexion after
HT.?*32 Lind corroborates these findings by reporting
lower symmetry in functional jump tests in the TQ group
at one year, although the differences were slight.?” Martin-
Alguacil and his group of researchers, working with soccer
players, describe a better H/Q ratio with QT at 12 months,
which could have a protective effect against re-ruptures in
pivot sports.3® These findings reinforce the need for
individualized rehabilitation protocols depending on the
type of graft used.

In terms of pain and morbidity at the donor site, the data
consistently favor QT over BPTB and, in some respects,
also over HT. Lind reports lower donor site morbidity with
QT (27% vs. 50% in HT), while Barié and Lund show
more pain when kneeling and greater residual sensitivity
in patients with BPTB, confirming an advantage of QT
over patellar grafting.?”?%?® With regard to early
postoperative pain, the findings are heterogeneous: Buescu
et al. report lower analgesic consumption and less need for

rescue medication in patients with TQ, while Garcia-
Linage et al report higher VAS values in TQ at 30 and 180
days, a difference that disappeared after one year.3*3° This
indicates that early pain may depend both on the graft and
on contextual factors such as surgical technique and
analgesic management.

The return to sporting activity showed comparable times
between grafts. Horstmann and his group of researchers
report a return to the previous level in 82 days for QT and
95 days for HT, with no significant differences.?® Garcia-
Linage concludes that the times to return to competitive
sports activity were similar between both groups (239 days
for QT vs. 266 days for HT).>* No study showed
differences in the rates of return to sports activity,
suggesting that the type of graft is not a determining factor
in this outcome.

Complications and re-ruptures were rare in all studies.
Ebert reports one ipsilateral rerupture in the QT interval
and two contralateral reruptures in a 24-month follow-up,
while Barié and his research group document minimal
failures in both groups after 10 years of follow-up.2%?°
These data confirm the safety of both grafts in terms of
recurrences and reoperations.

Beyond clinical outcomes, it is important to analyze the
comprehensiveness and methodological consistency of the
included trials. Although all reported functional outcomes
and stability, there is heterogeneity in the parameters,
scales, and methods used. Some studies prioritized
instrumented tests (KT-1000, pivot shift), while others
focused their analyses on PROMs (IKDC, KOOS,
Lysholm, SF-12).26-31:3334 [n the case of pain, the methods
varied between the visual analog scale (VAS), analgesic
rescue, and sensitivity tests, making direct comparison
difficult.’>-3

Furthermore, few studies incorporated objective and
consistent measurements of isokinetic strength, despite the
fact that this aspect represents a key difference between
grafts. 27293236

These methodological discrepancies highlight the need to
standardize results in RCTs on ACL reconstruction,
defining a basic set of common parameters that include
objective stability, patient-reported function, isokinetic
strength, and return to sports competition. Similarly,
follow-up periods in most trials were short (<24 months),
limiting the assessment of re-ruptures, joint degeneration,
or sustained sports outcomes,?6-27.29-32:35,36

Based on these findings, we propose that future clinical
studies use a standardized protocol that includes at least
seven fundamental domains: minimum follow-up,
functionality, stability, strength, donor site morbidity,
return to sport, and imaging studies. Each of these aspects
represents an essential component for obtaining a
comprehensive and  reproducible assessment of
postoperative outcomes.
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Firstly, the minimum follow-up period should be at least
twenty four months, with intermediate evaluations at six
and twelve months. The literature has shown that many
relevant clinical outcomes, such as graft failure, persistent
laxity, degenerative joint changes, and complete functional
recovery, manifest late and cannot be adequately assessed
in short follow-ups.?”38

Longitudinal studies comparing BPTB and HT grafts with
follow-ups of more than ten years have shown that
differences in stability and revision rates may emerge
several years after surgery.>’

With regard to functionality, the use of patient reported
outcome measures (PROMs) should be considered
indispensable. Scales such as Lysholm, Tegner, IKDC-S,
and KOOS have proven to be valid, reliable, and sensitive
tools for quantifying the patient's subjective perception of
their function and quality of life after reconstruction. %42

The standardization of these instruments allows for
comparison between studies and the performance of
homogeneous  meta-analyses. In  addition, the
incorporation of scales such as the ACL-return to sport
after injury scale (ACL-RSI) complements the functional
assessment with a psychological approach that is crucial
for returning to sports.*’

Joint stability, meanwhile, must be assessed objectively
using validated instruments such as the KT-1000 or KT-
2000 arthrometer. These devices allow the anteroposterior
translation of the tibia relative to the femur to be quantified
by comparing the operated side with the contralateral
side.* Their standardized use (same test load, position, and
blind operator) ensures reproducibility and comparability
between studies.*+

The arthrometer remains the most accessible and widely
accepted clinical standard for quantifying residual laxity.*°
The incorporation of this measurement is essential, given
that objective stability does not always correlate directly
with the patient's subjective perception.*

In terms of muscle strength, studies agree that residual
deficiencies persist for months or years depending on the
type of graft used. Isokinetic analysis, using computerized
dynamometry, remains the gold standard method for
objectively quantifying quadriceps and hamstring torque
at different angular velocities.*’

Patients with HT grafts often have persistent flexion
deficits, while BPTB and QT grafts are associated with
quadriceps extensor weakness.*® At the same time,
functional jump tests-single-leg hop test, triple hop, or
crossover hop test-provide a dynamic assessment of
performance and interlimb symmetry, correlating closely
with athletic function.*® The combination of isokinetic and
functional tests provides a comprehensive view of both
quantitative and functional muscle recovery. 4

Donor site morbidity is an aspect that is often
underestimated and poorly standardized. The type of graft
determines specific local sequelac: BPTB grafting is
associated with anterior knee pain, patellar tendinopathy,
and discomfort when kneeling, while HT can cause
residual weakness or hamstring contracture, %!
Meanwhile, QT grafts tend to cause less anterior pain,
although they may produce residual tendon defects or
temporary discomfort.>?

Standardized assessment of morbidity should include
visual analog scales (VAS) for pain, evaluation of local
residual strength, sensitivity analysis, and imaging or
ultrasound to characterize the integrity of the remaining
tendon.>* Return to sport is one of the most relevant
outcomes from a functional and social point of view. It has
been observed that the success of reconstruction depends
not only on graft integrity, but also on psychological
factors and functional performance.”

Therefore, the literature recommends using objective
parameters such as the percentage of patients who return
to the same competitive level, the time to return (in
months), and combined functional criteria (e.g., jump
symmetry >90%, isokinetic strength >90% compared to
the contralateral limb, and absence of pain).>® Scales such
as the ACL-RSI and the Tegner Activity Scale allow the
patient's perception to be integrated with their physical
performance.*

Finally, imaging studies, particularly magnetic resonance
imaging (MRI), should be part of the structural follow-up
of the graft. This method allows for the evaluation of
maturation (“ligamentization”), thickness, continuity, and
signal of the graft, as well as alterations in the bone
tunnels.>’

MRI also makes it possible to analyze the morphology of
the donor site and its healing process, providing objective
information that complements clinical and functional
evaluations.>>* In this way, imaging becomes a useful tool
both for correlating functional findings with the biological
integration of the graft and for detecting asymptomatic
complications at an early stage.

Together, the systematic integration of these seven
domains-minimum  follow-up, functional PROMs,
objective stability tests, strength quantification, donor site
morbidity, return to sport, and MRI-will enable
standardization of methodology in future comparative
studies of ACL reconstruction grafts.

This standardization will not only promote the
reproducibility and methodological quality of trials, but
will also facilitate the performance of robust meta-
analyses and the formulation of evidence-based guidelines
to guide the selection of the ideal graft according to the
patient's functional profile.
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Table 2: Proposed parameters for the clinical
evaluation of graft type in ACL reconstruction in
RCTs.

Parameters Description

Minimum follow-up 24 months

Age range >18 and <60

(in years)

Instrumented laxity testing
using KT-1000/2000
arthrometer at 6, 12, 18, and
24 months. Clinical stability
tests including anterior
drawer, Lachman, and pivot-
shift tests at 6, 12, 18, and 24
months.

Patient-reported outcome
measures (Tegner, Lysholm,

Stability assessment

Functional
KOOS, and IKDC-S)
assessment/PROMS - orded at 6, 12, 18, and 24
months.
Isokinetic dynamometry at 12
and 24 months. Single-leg
Muscle strength hop or leg hop test performed

for functional strength
symmetry.

Evaluation using the VAS and
cutaneous sensitivity testing
at serial follow-ups.

Mean time to return to sport
(RTS) recorded and compared
between groups. ACL-return
to sport after injury (ACL-
RSI) scale applied for
psychological readiness.

MRI performed at 24 months
to assess graft integrity and
tunnel status.

*RCT: randomized clinical trial. ACL: anterior cruciate
ligament.

Pain/donor-site
morbidity

Return to sport

Imaging studies

CONCLUSION

Evidence from eleven randomized clinical trials shows
that the QT offers comparable results in terms of stability
and function compared to hamstring and bone-tendon-
bone grafts in ACL reconstruction, although it presents a
transient extensor deficit and heterogeneous results in
terms of early postoperative pain.

Interpretation is limited by small sample sizes,
heterogeneous assessment methods, and short follow-up
periods. More standardized randomized clinical trials that
meet standard parameters defined by the literature are
needed to more accurately define the role of the QT as the
graft of choice in young patients and athletes.
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