Letters to the Editor

Regarding “No Difference in Complication Rates or Patient-Reported
Outcomes Between BoneePatellar TendoneBone and Quadriceps
Tendon Autograft for Anterior Cruciate Ligament Reconstruction”

I read with great interest the article entitled “No Difference in Complication Rates or Patient-Reported
Outcomes Between BoneePatella TendoneBone and
Quadriceps Tendon Autograft for Anterior Cruciate
Ligament Reconstruction” by Hogan et al.,1 The authors
should be commended on publishing among the ﬁrst
studies to directly compare clinical outcomes following
anterior cruciate ligament reconstruction (ACLR) using
all-soft tissue quadriceps tendon (ASTQT) and
boneepatellar tendonebone (BPTB) autograft, long
considered the gold standard and benchmark to which
other grafts are compared.2-5 Despite an increase in the
popularity and use of quadriceps tendon (QT) autograft
over the past decade,6 the QT autograft is the least
studied among autograft choices for ACLR. The ACL
Study Group recently published the ﬁndings of their
biannual survey of Study Group members, ﬁnding an
increased use in QT autograft since 2014 and a peak in
2018.6 By comparison, survey data from the 2010
American Academy of Orthopaedic Surgeons Annual
Meeting found that only 1% of surgeons were using QT
autograft at that time.7
The QT autograft, speciﬁcally the ASTQT, has had a
renaissance in part due to newer technology, including
improved instrumentation for graft harvest8-10 and
suspensory ﬁxation devices.11,12 These technological
advancements have allowed for improved efﬁciency of
ACLR including graft harvest, preparation, and ﬁxation.8-10 In addition, the authors cited several advantages to the ASTQT compared with BPTB autograft,
including a lower incidence of kneeling pain, patella
fracture, and numbness related to injury of the infrapatellar branch of the saphenous nerve that often occurs during BPTB harvest.
While concerns about prolonged postoperative quadriceps weakness exist following QT autograft, a recent
meta-analysis speciﬁcally examining this topic demonstrated no difference in quadriceps strength or time to
recovery of quadriceps strength when comparing QT
and BPTB autograft.13 Another study directly comparing
QT and BPTB autografts found that the patients who
received QT autograft required less pain medication
postoperatively,14 a ﬁnding that is not unexpected,
given the lack of bone harvest with an ASTQT autograft
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and consistent with my clinical experience using both of
these autograft types. From a biomechanical standpoint,
the QT has 20% more collagen ﬁbrils per cross-sectional
area than the patellar tendon, an ultimate load to failure
that is 70% greater than a similar width patellar tendon
graft, and a modulus of elasticity more similar to the
native ACL than either BPTB or hamstring graft.15
Nonetheless, QT remains less commonly used than
either hamstring or BTPB autograft.6
Interestingly, despite all these positive attributes of
the ASTQT, the most recent ACL Study Group survey
found a decline in the use of QT between its peak in
2018 in its most recent survey in 2020. The reasons for
this observed decrease were not discussed but may have
been due, in part, to a Danish registry study that
demonstrated a higher revision rate following QT
autograft compared with hamstring and BPTB
autografts.16 However, a subsequent study from the
same registry found higher revision rates for QT autograft only at sites performing a low volume of ACLR
with this graft (<100 from 2012 to 2019), suggesting
that learning curve played a role in the inferior outcomes observed in the ﬁrst study.17
As ASTQT appears to have less donor-site morbidity
compared with BPTB, favorable biomechanical characteristics, decreased opioid consumption postoperatively,
and from the currently available evidence, similar clinical outcomes including objective functional measures,18-22 patient-reported outcomes,18,20,21,23 and graft
failure rates,21,22,24 it remains unclear why this graft has
not gained more widespread adoption. Current technologies for graft harvest and ﬁxation are user-friendly
and allow for a relatively short learning curve.8-10 So
why have we all not made the switch to the ASTQT
autograft? Is now the time to make the switch?
In this single-surgeon study over a 9-year period,
Hogan et al. reported a minimum of 1-year follow up on
39 patients who underwent primary ACLR with ASTQT
autograft and 80 who underwent primary ACLR with
BPTB autograft. There was selection bias, as “contact
athletes” preferably received BPTB autograft, whereas
“young patients with high-athletic demand” preferably
underwent ASTQT autograft. These 2 categories are
unclear, seem to overlap with one another, and should
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be clariﬁed. Furthermore, 38 patients who underwent
BPTB autograft had not yet met the 12-month minimum follow-up requirement at the time of data analysis
and were excluded, whereas all patients in the ASTQT
group met the 12-month minimum follow-up requirement. This suggests that the surgeon may have stopped
performing ASTQT for a period of time, which warrants
explanation, given the ﬁndings and conclusions of the
study. While nonsigniﬁcant (P ¼ .06), the BPTB group
had a mean follow-up that was 6.1 months longer than
the ASTQT autograft in a study that the authors
acknowledged was not adequately powered, indicating
that the BPTB group may have had more exposure risk
for reinjury. As the authors stated, graft failure is one of
the most important outcome measures to consider when
comparing ACL graft choices. Few conclusions can be
drawn regarding graft failure in this study due to a low
number of failures (and a relatively low number of patients overall), although notably, there were early failures that underwent revision in both groups (4.3
months in ASTQT autograft and 2.3 months in BPTB
autograft).
Throughout the discussion, the authors state that
ASTQT autograft can produce reliable and similar results as compared with BPTB autograft reconstruction,
performing comparably with BPTB in patient-reported
outcome measures at “mid-term follow-up.” With a
minimum follow-up of 1 year in both groups and a
mean follow-up of less than 2 years in the ASTQT
group, this should be considered a short-term follow-up
study rather than “mid-term.” The authors correctly
acknowledge that additional longer-term studies are
necessary to identify whether these outcomes diminish
over time. I would add that larger, adequately powered
studies in the greatest-risk populations, such as young
athletes returning to level 1 sports (multidirectional
ﬁeld sports that involve landing, pivoting, or change of
direction),25 will be critical to sufﬁciently support the
notion that the ASTQT can produce similar outcomes
and is a safe, reliable, and effective graft as compared
with BPTB autograft.
Within their discussion, the authors thoroughly
review the existing literature comparing QT with other
autografts, with nearly all studies demonstrating no
signiﬁcant difference when comparing QT with BPTB in
any clinical outcome measure.18,20-23,26-31 However, in
many of these previous studies, there was heterogeneity in graft ﬁxation methods and whether a bone plug
was harvested along with the QT autograft. As such,
this is among the ﬁrst study to directly compare ASTQT
with BPTB autograft, and the authors should be commended for this.
Despite all this optimism, we should be cautious in
adopting the ASTQT as a one-size-ﬁts-all approach to
ACL graft choice. When assessing outcomes following
ACLR and comparing graft choices, data should be
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stratiﬁed according to the risk proﬁle of the patients
following their return to preinjury activity level. When
ACLR is performed in older patients and in nonathletes,
the risk of graft failure following appropriate rehabilitation and return to activities is substantially lower than
that in high-risk groups including young patients
(<18-25 years old) and in those returning to level 1
sports.3,25,32,33 These factors are considered within the
MOON Knee Group’s ACL Autograft Retear Risk
Calculator, a validated tool that I use to counsel each of
my ACL-injured patients.34 Multiple previous studies,
including one from the MOON group, has made it clear
that allograft is not an appropriate graft choice for
young patients and for athletes who participate in level
1 sports due to a 3-fold risk of failure compared with
autograft.3,35 Autograft literature also continues to
evolve. Despite several large meta-analyses that have
reported equivalent or near-equivalent clinical outcomes including graft failure rates when comparing
hamstring and BPTB autograft,34,36-39 recent data suggest that BPTB is preferable to hamstring autograft in
young athletes. The devil is in the details: Most previous
studies comparing hamstring and BPTB autograft that
have suggested equivalent outcomes have included allcomers regardless of risk proﬁle and have failed to
sufﬁciently stratify data according to age and activity
level.40 In a mid-term follow-up study that only
included patients aged 14-22 years injured in sports, the
MOON Knee Group reported a 2.1 times greater odds of
ACL graft revision after ACLR with hamstring autograft
compared to BPTB at minimum 6-year follow-up.40
This cohort comprises the greatest-risk group undergoing ACLR and may also represent the group in which
graft choice has the largest impact on failure rates
following ACLR. While the ﬁndings of that study
should not be extrapolated to other soft-tissue
autografts, a head-to-head comparison of the ASTQT
autograft and BPTB autograft in a similar high-risk
population has yet to be published. Currently, BPTB
autograft remains the most commonly used graft
among high-level collegiate and professional athletes as
well as among young recreational athletes in the United
States.40-42 It is possible that future studies will show
that the ASTQT has equivalent clinical outcomes,
including graft failure rates, successful return to sport at
the preinjury level, and equivalent patient-reported
outcomes as BPTB in these high-risk populations, but
these important comparative data are not yet available.
The ASTQT autograft appears to have an increasing
role in ACLR, but the speciﬁc populations in which it
should be the preferred graft remain to be deﬁned. Our
choice of graft for each patient should not depend on
surgeon preference or comfort level based on exposure
during training. Instead, we must continue to evolve
based on the best available evidence and provide the
most suitable graft for each patient based their risk
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proﬁle and post-rehabilitation goals. Future comparative clinical outcomes studies will continue to guide us
in selecting the appropriate graft for each patient, and
we must remain open and critical in interpreting these
studies and applying them to our practices.
Joseph D. Lamplot, M.D.
Assistant Professor of Orthopaedic Surgery,
Department of Orthopaedic Surgery, Emory University,
Flowery Branch, Georgia, U.S.A
Note: The author reports no conﬂicts of interest in the
authorship and publication of this letter. Full ICMJE
author disclosure forms are available for this article
online, as supplementary material.
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Tendon Autograft for
Anterior Cruciate
Ligament Reconstruction”’
We would like to thank Dr. Joseph Lamplot for his
interest, appreciation, and critical review of our article.
We agree with his expanded discussion, commentary,
and cautious optimism that surrounds the use of all-soft
tissue quadriceps autograft (ASTQT) for ACL reconstruction. We feel there are potential beneﬁts of ASTQT
in certain patient subsets but agree that we must resist
the temptation for a one-size-ﬁts-all approach. Additionally, we fully acknowledge the limitations of our
study, namely selection bias for graft choice and relatively short follow-up duration.
We would be remiss if we did not acknowledge that
there is always some innate surgeon bias in graft selection based on personal preferences, training biases,
our interpretation of the literature, or other factors,
particularly, in contact athletes or high-demand individuals. We also acknowledge that our selection
criteria for each graft type could have been more

