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ABSTRACT

Obijective: This study proposes to systematically review the
literature and compare data on (1) function, (2) pain, (3) return
to sport, and (4) complications after anterior cruciate ligament
(ACL) reconstruction with quadriceps tendon autograft (QT)
and hamstring tendon autograft (HT). Methods: In June 2021,
a systematic review of the EMBASE, MEDLINE/PubMed,
Cochrane Central Register of Controlled Trials, and LILACS
databases was performed, based on PRISMA guidelines.
The search strategy included the keywords: “Previous Cruciate
Ligament Reconstruction,” “ACL reconstruction,” “quadriceps
tendon autograft,” “quadriceps graft,” “Hamstring-Tendon Auto-
grafts.” Meta-analyses were performed using Review Manager
software (RevMan Web). Results: There were no significant
differences between the two groups regarding function according
to Lysholm score (MD 3.01; CI-0.30, 6.33, p = 0.08), the presence
of pain (RR 0.89; CI-0.57, 1.39, p = 0.60), and re-rupture
(RR 0.60; 1C-0.19, 1.88, p = 0.38). Conclusion: QT and HT au-
tografts show comparatively good results in ACL reconstruc-
tion without significant differences regarding function, pain,
and rupture after surgical intervention. Level of Evidence I,
Systematic Review of Level Il Studies.
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RESUMO

Objetivo: Revisar sistematicamente a literatura e comparar dados
sobre fungéo, dor, retorno ao esporte e complicagéo apos a re-
construgéo de ligamento cruzado anterior (LCA) com autoenxerto do
tendao do quadriceps (TQ) e autoenxerto do tenddo dos musculos
isquictibiais (TF). Métodos: Em junho de 2021, foi realizada revisdo
sistematica das bases de dados EMBASE, MEDLINE/PubMed,
Cochrane Central Register of Controlled Trials e LILACS, baseada
nas diretrizes do Preferred Reporting ltemns for Systematic Reviews
and Meta-Analyses (PRISMA). A estratégia de pesquisa incluiu
as palavras-chave: "Anterior Cruciate Ligament Reconstruction’,
"ACL reconstruction’, "quadriceps tendon autograft”, “quadriceps
graft” e “Hamstring-Tendon Autografts’. As metanalises foram
realizadas usando o software Review Manager (RevMan Web).
Resultados: Nao houve diferencas significativas entre os dois
grupos com relagéo a fungdo pelo escore de Lysholm (MD 3,01;
IC-0,30, 6,33, p = 0,08), presenca de dor (RR 0,89, IC-0,57, 1,39,
p = 0,60) e re-ruptura (RR 0,60; IC-0,19, 1,88, p = 0,38). Concluséo:
Os autoenxertos de TQ e TF apresentam resultados comparativa-
mente bons na reconstrugdo do LCA sem diferencas significativas
com relagdo a fungéo, dor e ruptura apds a intervencgao cirdrgica.
Nivel de Evidéncia Il, Revisao Sistematica de Estudos de Nivel Il.

Descritores: Ligamento Cruzado Anterior. Tendbes dos Musculos
Isquictibiais. Musculo Quadriceps. Tendbes.
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INTRODUCTION

Anterior cruciate ligament (ACL) injuries are the most common liga-
ment injury to occur in the knee after twisting and rotation, especially
during sports activity."? ACL injury compromises neuromuscular
control and proprioceptive acuity of the knee and may contribute
to an increased risk of a secondary injury.®

After an ACL lesion, the treatment goals are for the patient to return to
sports and daily activities without further damage.? Treatment may
be conservative (physiotherapy or medications) or surgical, with ACL

reconstruction using autograft.245 The choice of treatment depends
mainly on factors such as age, sex, level of activity, degree of injury
or concomitant lesions and degree of instability."2°

The choice of graft for ACL reconstruction remains a subject of interest
among orthopedic surgeons since the ideal graft has not yet been found
and this remains a prevalent research topic.®” Autologous grafts of the
hamstrings (TF) and patellar tendon (PT) are the most commonly used
for ACL reconstruction.® However, as the use of quadriceps tendon
(QT) as grafts increases, so does its interest as a topic of scientific

All authors declare no potential conflict of interest related to this article.

The study was conducted at Hospital Israelita Albert Einstein.
Correspond : Tassio Navaji

Andrez. Av. Albert Einstein, 627, Sdo Paulo, SP, Brazil, 05652900. tassio_navajas@hotmail.com

Article received on 09/04/2021, approved on 11/01/2021.

Page 1 of 11

QO6

Acta Ortop Bras.2022;30(6):€256048


https://orcid.org/0000-0003-0252-2788
https://orcid.org/0000-0002-5183-7658
https://orcid.org/0000-0002-1408-5338

research.5® For these reasons, QT grafts have been proposed as a
promising alternative to common grafts in ACL injury surgery.®
Despite technical advances in ACL reconstruction surgery, there is
still a need to improve postoperative results and understand which
type of grafts result in lower failure rates and risk of complications
and which results in better function, less pain, and shorter return
time to sport.®® Therefore, the objective of this systematic review and
meta-analysis is to compare the available evidence on (1) function,
(2) pain, (3) return to sport, and (4) complications after reconstruction
of the anterior cruciate ligament with autograft of the quadriceps
tendon (QT) and hamstring tendon (HT).

METHODS

A systematic review was conducted, in June 2021, based on the
recommendations of The Cochrane Handbook of Interventions
Reviews®'% and Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses — PRISMA. A review protocol was published
in the International Prospective Register of Systematic Reviews
(PROSPERO CRD42021260308).

Data sources and research

One of the researchers (T.N.A.) developed the protocol and defined
the research strategies for the databases EMBASE, MEDLINE/
PubMed, Cochrane Central Register of Controlled Trials, and LILACS.
Data were collected on June 10, 2021. Subsequently, the reference
lists of eligible studies were analyzed.

To conduct the search for intervention studies, a strategy was
developed with the acronym PICO that focuses on population,
intervention, comparison, and outcomes." Thus: P = adults over
18 years of age with complete anterior cruciate ligament injuries;
| = quadriceps tendon autograft; C = hamstring autograft; and O = the
primary outcome of interest includes pain, function, and re-rupture.
Secondary outcomes were: return to sport and complications.

Identification of studies

To search the studies within the databases, the following combinations

of keywords were used with the Boolean operators AND and OR:

1 -“Anterior Cruciate Ligament Reconstruction” [Mesh] OR “ACL
reconstruction”;

2 - “quadriceps tendon autograft” OR “quadriceps graft”;

3 - “Hamstring-Tendon Autografts.”

Inclusion criteria

Inclusion criteria were as follows: (1) studies performed with humans;
(2) adults without previous surgical procedures for anterior cruciate
ligament injury; (3) aged over 18 years; (4) randomized clinical trials
and cohort studies; (5) clinical studies on ACL reconstruction using
quadriceps tendon autograft, single- or double-bundle reconstruction,
with or without bone block (quadriceps autograft without bone plug);
(6) studies comparing the results of quadriceps tendon autograft
versus hamstring autograft (femoral biceps, semitendinosus, and
semimembranosus); (7) all procedures were primary ligament recon-
structions performed for acute symptoms or chronic ACL deficiency,
with or without meniscus injury; (8) articles in English, Spanish,
or Portuguese; (9) published between January 2000 and June 2021.
Case reports, expert opinion, registration of clinical trials, reviews,
unpublished data, animal or in vitro experiments, and studies
conducted on human cadavers were excluded, in addition to studies
with less than 12 months of follow-up and studies investigating
results after reconstruction of other ligaments.

Data extraction

The stages of the screening of the articles were performed using
Rayyan software.’? Analysis of titles and abstracts and the full
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reading were performed by two researchers (T.N.A. & J.B.M.C))
independently; any divergences were resolved among the mem-
bers of the research team. After reading the articles, the following
information was collected: author, year, and place of publication;
study design and follow-up time of the intervention; details about
ACL injury, intervention (QT autograft versus HT); measures of
outcomes or results.

Evaluation of the quality and risk of bias

The quality of the studies was evaluated for each outcome investigated
using the Grading of Recommendations, Assessment, Development,
and Evaluations (GRADE - https://gradepro.org/)."** The quality of
the evidence was classified into four categories: high, moderate,
low, or very low."3'* The risk of bias in the included studies of the
meta-analysis was performed using the ROBINS tool for Risk of Bias
in Randomized Trials and Risk of Bias in Non-Randomised Studies.

Statistical analysis

We calculated the risk ratio and mean difference with a 95% con-
fidence interval using the random effect model. Heterogeneity
was classified based on the values of 12 25%, low heterogeneity;
50%, moderate heterogeneity; and 90%, high heterogeneity.'
All statistical analyses were performed with the Review Manager
(RevMan Web) software.

RESULTS

Searches in the three databases resulted in 350 articles, and two
additional articles were retrieved by manual search in Google Scholar.
After removing 59 duplicates, we read 39 articles in full, of which
13 were included®'5-26 (Figure 1). Supplementary Material 2 shows
the list of excluded articles and their respective justification.

Table 1 shows the characteristics of the included studies. Four ran-
domized clinical trials'®'82326 and nine cohort studies®1617:19-22.24.25
were included. Studies were conducted in Romania,'®2 Germany,& 1718
Denmark,?® Mexico,?® Switzerland,'® Australia,'® Korea,?° Austria,?'??
and Turkey.* A total of 879 adults with anterior cruciate ligament injury
participated in this study. Ofthese, 422 underwent ACL reconstruction
with QT autograft and 457, with HT autograft.

Records identified in
database search
PubMed (n = 197)
Embase (n=119)

Additional records identified
in other sources (n = 2)

Cochrane (n = 34)
Total (n = 350)
Duplicates removes (n = 59)
v Records excluded
Records screened - 054
(n = 293) (n=254)
v Full-text articles excluded with justification

Full-text articles assessed Clinical trial registration (n = 8)
for eligibility (n = 39) Another comparison (n = 10)
¢ Other outcome (n = 4)
Congress summary (n = 1)
Other language (n = 1)

( eignity ) ( Soreening ) ( idenifcation |

Studies included in
quantitative synthesis (n = 13)

Incomplete data (n = 1)
o . - Surgical technique review article (n = 1)
§ Studlles'mcluded in Total (n = 26)
el quantitative synthesis
- (meta-analysis) (n = 9)
~—

Figure 1. Flowchart of the screening of the articles.
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Table 1. Characteristics of the studies on quadriceps tendon autograft versus hamstring autograft for anterior cruciate ligament reconstruction.

Approval
Author. vear Type of study Sample size/ Surgical Intervention/ Outcomes Adverse events or of the
Y and follow-up sex/age (years) technique placebo or control complications ethics
committee
CLINICAL TRIALS
Pain: VAS - patients who required
. . complementary analgesia (n/%)
Parallel randomized Anatomical . N
Buescu dlinical rial N =48 arthroscopic | (1) QT (n= 24 patients), | (1) QT 01 20:12 (50%)
etal.,'” 2017 Male: 45 ! QT 25-48 h: 4 (16.66%)
Female: 3 reconstruction None Yes
Romania Average follow-up: Age: 28.35 + 7.19 of the ACL in | (1) HT (n = 24 patients). (2) HT 0-1 2h: 18 (75%)
0-48h single-bundle HT 25-48 h: 9 (37.50%)
(p =0.002).
Functional results by Lysholm:
(1) QT Preoperative: 72.3 + 13.2
N =51 QT two years postoperatively:
Randomized S;X' 904 = 11.9
o ) Press-fit (2) HT Preoperative: 60.4 + 18.5
Horstmann | controled clinical trial Male/Female fixati ) o
18 ) ) ixation (1) QT (n =24 patients). |  HT two years postoperatively:
etal.,’®2022 | Follow-up: 2 years (1)QT:21/3 .
Evaluation: 3. 6 (2) HT: 12115 techniques 835+174 Yes Yes
= . without (1) HT (n = 27 patients). p<0.131
Germany 12, and 24 months Age: implant
after surgery. (1) QT:24.1 £ 36 ’ Return to sport (in days):
(Q)HT32.7 £ 11.4 (1)QT: 82.1 + 45.6
(2) HT:95.2 +45.5
p<0.131
Function: When comparing
the two groups of patients with
autograft, 4%-11% less muscle
N =85 strength was observed during
Sex: knee extensor at 0 degrees/s
Sinding Randomized, Male/Female (1) QT (n = 42 patients) (isometric, MVIC) and 60
etal.2 2020 | controled clinical trial (1) QT: 25/17 ACL =ep "| degrees/s (concentric dynamics) NR Yes
Follow-up: (2) HT: 23/20 Reconstruction (1) HT (n = 43 patients) in QT vs. HT, along with knee
Denmark 1 year Age: =%op | extensor 4% lower RFD200ms.
(1)QT:28.7 + 6.4
() HT:28.3+6.2 Functional Capacity (single
leg hop distance — SHD):
There was no difference in
SHD between HT and QT.
Functional results by Lysholm
(median and interquartile range):
N <28 (1) QT baseline: 75.0 (61.5-83.5)
S;X' QT 12 months: 95.0 (91.0-100.0)
Vilchez- Randomized Male /Fe.male (2) HT baseline: 61.0 (37.0-74.0)
Cavazos clinical trial ) (1) QT (n = 14 patients). | HT 12 months: 98.0 (90.0-100.0)
% ) (1)QT: 11/2 ACL
etal.,* 2020 Follow-up: (2) HT: 12/3 Reconsruction NR Yes
2weeksand 1,3, Agé' (1) HT (n = 14 patients). Pain (VAS) (median and
Mexico 6 and 12 months. oy interquartile range):
8 IC_IJI; gggg * g;l (1) QT basaline: 3.0 (1.5-7.0)
T QT 12 months: 0.0 (0.0-1.5)
(2) HT baseline: 4.0 (3.0-7.0)
HT 12 months: 0.0 (0.0-1.0)
OBSERVATIONAL STUDIES
Functional results by IKDC scores: Graft failure:
N <82 (1) QT:86.4 + 14.2 (1)QT:n=3
. . (2) HT:86.7 = 10.9 (QHT:n=4
Akoto Retrospective Male: 64 ! .
etal.?2019 cohort study Female: 18 isolated AcL | (1) QT (n=41 patients). Fun gi;ng-lfﬂt e Comra(lii;ecr;:_ A;)I: r1upture. v
Age: reconstruction ) ) L
Germany | Follow-up: 12months | (1) QT: 29 + 10 (1) HT (n = 41 patients). ((01;190_I|._eg: g ;ltess 2 (zl)nlf-lez.tir;r; 2
(2)HT:28 £ 10 (2) HT: 955 + 85 (1)QT:n=1
p=08 (2)HT:n=2
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Table 1. Characteristics of the studies on quadriceps tendon autograft versus hamstring autograft for anterior cruciate ligament reconstruction.

Approval
Author, year Type of study Sample size/ Surgical Intervention/ Outcomes Adverse events or of the
’ and follow-up | sex/age (years) | technique placebo or control complications ethics
committee
Functional results by Lysholm:
(1)QT:89+ 6.9
Cavtignac Cohort study ,\;‘are 825 (2) HT: 83.1 + 53 QT group, there
o . - (1) QT (n = 45 patients). p<0.05 was 1 re-rupture
etal,'®2017 | Average follow-up: Female: 41 Isolated AQL In the HT group, Yes
. 36604 years, P"ge. reconstruction (1) HT (n = 41 patients). Pain: there were 2 cases
Switzerland | andthe minimum | (1) QT:32.1 +8 (1)QT:90+ 6.8 of graft rupture
follow-up was 3 years | (2) HT: 30.9 +9 ) HT:I 86 N 7:2 ’
p=0.23
Functional results by Lysholm:
(1) QT: 88
(2) HT: 78.1
N =51 p=0.06
Sex:
Héner Cohort study (har:17/8 Reconstruction | (1) QT (n = 25 patients) When kneeling follow-up. No early
etal. " 2016 (2)HT: 18/8 homologous ' (mar.7z su erficial or Yes
Average follow-up: Age: ) (2 HT: 11 pertioa’ or
) autograft (1) HT (n = 26 patients). . meniscal infection.
Germany 24 months (1)QT: (HT and QT) When squatting Lesion was found
359104 (1)Qr:7 in either group
(2) HT: Climb stairs '
35.8 +13.1 (1) QT:4
(2 HT: 4
In squats
(2)HT:8
Previous knee pain:
N=111 (1) QT: 67%
Sex: Arthroscopy- (2) HT: 63%
Male/Female | assisted ACL p=N.S.
Johnston (1) QT: 29/8 reconstruction )
etal.,'® 2021 nglf;‘t;ﬁf_y (2) HT: 58/16 | with femoral (1) QT (n = 37 patients). Active knee flexion amplitude while NR Yes
6 months. Age: tunnel (1) HT (n = 74 patients) standing (p < 0.001), active knee
Australia (1) QT:20.0 perforated via “| flexion amplitude measured in
(15-34) anteromedial lateral decubitus (p < 0.001),
(2) HT: 20.5 portal and passive knee flexion amplitude
(15-32) (p =0.016) in the HT Group when
compared with the QT group.
Lysholm scores:
(1) QT Preoperative: 70.2 + 9.6
N =96 QT final follow-up: 92.1 + 8.7
Sex:
Male/Female (2) HT Preoperative: 69.4 + 18.0
20 . i .
Leezg’;zl., Cghort stuqy 212; (H)_'II: ::j: L (1) QT (n = 48 patients). HT final follsv: 32088.4 +11.9
ollow-up: . . NR Yes
2 years Age: Reconstruction |1y 1 (1 _ 48 patients).
Korea (1)QT: 3141 The recovery of flexor muscle
(17-57) strength was better in the quadriceps
(2) HT: 29.9 group (86.6% vs. 92.2% at
(17-58) 60 degrees’s, p = 0.22;
87.1% vs. 99.6% at
180 degrees/s, p = 0.01).
) Knee pain (VAS): Subjective
N= 4g£;t|ents ACL assessments of pain during and
Ortmaier Retrospective Male /Feﬁale Reconstruction | (1) QT (n = 20 patients) after sports worsened significantly
etal.?' 2021 cohort study (1)QT: 17/8 homologous “| for almost all parameters with no NR Yes
Follow-up: ; ’ significant difference between
Austria 12 months (2) HT: 1218 autograft (1) HT (n = 25 patients). pre- and postoperative groups
Age (average): | (HTand QT) ’
334 years Rate of return to sports was 91.3%.
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Table 1. Characteristics of the studies on quadriceps tendon autograft versus hamstring autograft for anterior cruciate ligament reconstruction.

Approval
Type of study Sample size/ Surgical Intervention/ Adverse events or of the
Author, year . Outcomes L .
and follow-up | sex/age (years) | technique placebo or control complications ethics
committee
During the QT graft
collection process,
no joint capsule
opening or patellar
fracture was observed.
Postoperatively,
no major quadriceps
. bleeding or hematoma
N = 80 patients Lysholm scores: was reported
) (1) QT Preoperative: 94.7 + 8.2
Sex: ) or observed.
Male/Female Qr final follow-Up: 98.4 7.5 |\ o ¢ ihe QT patients
Prospective . ACL (1)Qr (2) HT Preoperative: 94.1 £ 9.9 P
Runer cohort stud (tar.2s/17 Reconstruction (n = 40 patients) HT final follow-up: 93.4 + 8.7 reported tenderness,
etal.??2018 y (2) HT: 23/17 =40p ' p- 994 8. numbness, or irritation at
Follow-up: Age (average): homologous the graft collection site ves
austia | © 12 @nd 24 monihs 9 0 QT,Q | autograft (1) HT Pain (VAS): 9 '
after surgery. : (HT and QT) (n = 40 patients). (1) QT Preoperative: 0.90 + 1.1 .
346+11.0 ) ; Rerupture: Over the
) QT final follow-up: 0.6 + 1.0
(2) HT: 34.4 . 2 years of follow-up,
(2) HT Preoperative: 0.8 + 1.0
(= 11.0) HT final follow-up: 0.8 + 1.2 one graft rupture
p-Dex 1 occurred in the HT
group, while no further
ruptures were recorded
in the QT group (n.s.).
The re-rupture occurred
as aresult of the
player’s contact during
a football game.
N = 44 patients
Sex: .
Sofu et Retrospective Male/Female ACL . (M) QT Lysholm SCores < .64 (poor):
o . Reconstruction (n = 23 patients). (1) QT Preoperative: 22 (95.6%)
al.?* 2013 cohort study (1)QT:21/02 . :
; . homologous QT final follow-up: 1 (4.3%) NR Yes
Follow-up: (2) HT: 21/0 T o
Turkey 37.6 months Age (average): autograft (1) HT (2) HT Preoperative: 19 (90.5%)
' ) "| (HTand QT) (n =21 patients). HT final follow-up: 0 (0%)
(1)QT: 26.8
(2) HT: 28.6
In both groups, there
were no readmissions
or reoperations due
to complications.
There was one patient
in the QT group with a
lateral difference of 5 mm
N =72 patients in the KT-1000 test and
Sex: was considered a failure.
Male/Female ACL (1)ar Lysholm scores: No patient in the HT
Todor Retrospective (1) QT: 26/13 Reconsiruction (n = 39 patients) (1) QT Post-operative: group had a difference
etal, 2019 P (2) HT: 23/10 =99p : 89.20 +9.97 of more than 3 mm.
cohort study .| homologous - Yes
. Age (average): (1) HT Post-operative:
. Follow-up: 24 months ) autograft (1) HT ) )
Romania (1) QT: (HT and QT) (n = 33 patients) 91.33 £6.65 5 patients in the
30.64 = 8.71 = 99 patients). p=0.299 QT group (12.82%)
(2) HT: reported an
28.60 +6.74 unsatisfactory aesthetic
appearance of the
suprapatellar incision
and 8 patients in the
HT group (24.24%)
reported mild numbness
in the anteromedial
face of the leg.

VAS: visual analog scale; QT: quadriceps tendon; HT: hamstring tendons; NR: not reported; IKDC: International Knee Documentation Committee
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RESULTS

Function

Ten studies showed results on knee function after QT autograft
and HT autograft 81618.2022:28 AC|_reconstruction with QT autograft
presented clinical outcomes similar to those of the HT autograft in
terms of stability and knee function.8'723.26 Of the studies included,
only one demonstrated that the autograft of the quadruple tendon
of the HT is superior to the autograft of the QT in arthroscopic ACL
reconstruction surgery.

Furthermore, one year after ACL reconstruction, it was found that
the autograft of HT led to impairments of the extensor and flexor
bilateral muscle strength, while the autograft of QT resulted in more
pronounced impairments only in the extensor bilateral muscle
strength. The functional capacity reported by the patient was not
affected by the type of autograft.?

We conducted a meta-analysis of six studies with data on knee
function analyzed by the Lysholm score.6-18202225 The meta-analysis
results indicated that there were no differences in knee function
between the QT autograft and the HT autograft (MD 3.01; CI-0.30,
6.33, p = 0.08), and there was evidence of moderate heterogeneity
among the studies (12 = 70%, Chi2 = 16.53). Figure 2 presents the
Funnel plot results for the Lysholm score.

Pain

Eight studies showed results on the presence of pain after ACL
reconstruction surgery.s-1719.2122,24.26

Vilchez-Cavazos et al.?® reported that no significant differences
were observed regarding pain between the groups of QT and HT
autograft, in the pre and postoperative periods. However, Buescu
et al."® reported that the percentage of individuals who required
supplementary analgesics was 38% higher in the group with
HT autograft, when compared with the group with QT autograft.
In the study by Ortmaier et al.,?' the subjective assessments of pain
during and after sports activity reported a significant worsening
in almost all parameters with no significant difference between
pre- and postoperative groups.

We performed two meta-analyses on the differences in pain
after ACL reconstruction with QT and HT autograft. In the first
meta-analysis conducted with four studies that contained data
on the total amount of pain, the result indicated that there were
no differences between the groups analyzed after intervention
(RR 0.89; CI-0.57, 1.39, p = 0.60) and there was low evidence of
heterogeneity among the studies (12 = 36%, Chi2 = 4.68).151719.24
Additionally, the other meta-analysis with mean and standard
deviation of the presence of pain after reconstruction also indicated
that there were no differences between the groups analyzed after
intervention (MD 1.63; Cl-2.45, 5.72, p = 0.43)'8"7 (Figure 3).

Return to sport

Two studies reported data on return to sport.'®?' Horstmann et
al.'® indicated that the time of return to sport was 82 days in the
QT autograft group and 95.2 days in the HT autograft group,
and there were no differences between the groups. Furthermore,
the study by Ortmaier et al.?! reported that the rate of return
to sports was 91.3% and there were no significant differences
(p = 0.05) in the number of sports modalities and in the time of
return to sport between groups.

Complication and adverse events

Table 1 shows information on adverse events or complications
reported in the studies. Horstmann et al.'® conducted a randomized
controlled trial with a 2-year follow-up period. The authors re-
ported that in the HT group, there was one graft delay, which
was treated with revision ACL reconstruction with QT. There was

Acta Ortop Bras.2022;30(6):€256048

also residual anteromedial instability of the knee, which was
treated with the reconstruction of the medial collateral ligament
of the knee and revision of the ACL graft. In the QT autograft
group, there was one early infection, which was treated with
antibiotic transplant retention and arthroscopic lavage and three
ACL graft retentions, which were treated with ACL graft revision
(two revision reconstructions with thigh tendon graft and
a healing response).

Cavaignac et al.'® described that in the QT autograft group, there
was one re-rupture after a new sports injury (contact sport) after
3.7 years of follow-up. There were three reoperations: one for a
cyclops lesion (at 5.7 months), one to remove the femoral screw
(at 13.1 months), and one for a grade 3 medial condyle cartilage
lesion (microfracture at 25.2 months). In the HT group, there
were two cases of graft rupture. One patient was re-operated at
15.3 months for arthroscopic arthrolysis.

Akoto et al.8 reported that the graft failure rate was 7.3% in the QT
autograft group and 9.8% in the HT autograft group and there was no
statistical difference between the groups. Furthermore, no statistical
difference was found between the two groups in terms of infection,
contralateral rupture of the ACL or lesions associated with meniscus
and cartilage. During the 2-year follow-up, in a cohort study, none
of the patients with QT autograft reported tenderness, numbness,
or irritation at the graft collection site.?

Re-rupture

One study reported cases of contralateral ACL rupture® and
two studies reported graft re-rupture.'®?? The meta-analysis of
the three studies showed no differences in rupture following QT
or HT autograft (RR 0.60; CI-0.19, 1.88, p = 0.38), and there
was no evidence of heterogeneity among the studies (12 = 0%,
Chi2z = 0.28). Figure 4 shows the results of rupture following
QT or HT autograft.

Quality assessment

Table 2 shows the analysis of the methodological quality of the
studies. Figure 5 shows the bias risk analysis for both randomized
and non-randomized studies.

DISCUSSION

This systematic review included 13 studies, nine of which were
included in the meta-analysis comparing the reconstruction of
ACL rupture with QT autograft and HT autograft. The total sample
of adult participants was 879. The main finding of this systematic
review and meta-analysis is that there were no statistically or
clinical differences between the two reconstructions in relation
to functionality (Lysholm score),'6-1820.22.25 phgin (VAS),1®171924 gnd
rupture following reconstruction.®'¢22 In addition, there were no
differences between the groups regarding rates of graft failures
and infections.®

Although there is another meta-analysis on functional results
between reconstruction for ACL rupture with QT autograft and
HT autograft,?” our review included a greater number of studies
and with new results. Moreover, our review has the differential of
presenting meta-analysis results on pain and re-rupture between
the two interventions.

The systematic review and meta-analysis mentioned above was
published in February 2019.%27 The authors compared the QT
Autograft versus HT and patellar tendon (bone-tendon-bone)
autograft.?’” They concluded that the QT autograft had compa-
rable clinical and functional results and graft survival rate when
compared with the patellar tendon (bone-tendon-bone) and HT
autograft. The QT autograft, however, showed significantly less
pain at the site of collection than the patellar tendon autograft
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Figure 2. Funnel plot showing the mean difference in Lysholm scores between quadriceps tendon and hamstring tendon autogratts.

Figure 3. Funnel plot showing the proportion of risk (A) and mean difference (B) of pain after surgical intervention for reconstruction with auto-
grafts of the quadriceps tendon and hamstring tendon.

Figure 4. Funnel plot showing the proportion of risk of ruptures after surgical intervention for reconstruction with autografts of the quadriceps
tendon and hamstring tendon.
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Table 2. Quality assessment.

Summary of findings:

Quadriceps tendon autograft compared with hamstring tendon autograft for anterior cruciate ligament reconstruction

Patient or population: anterior cruciate ligament reconstruction
Setting:

Intervention: Quadriceps tendon autograft

Comparison: hamstring tendon autograft

Anticipated absolute
effects’ (95% Cl) Relative N2 of Certainty of
Outcomes Risk with Risk with effect participants | the evidence Comments
hamstring Quadriceps (95% CI) (studies) (GRADE)
tendon autograft | tendon autograft
Function The mean function | mean 85.59 higher 436 900 Thggxgs gﬁa(:jl:s;zctzsnélEn:tﬁ;;?;:fttlon
follow-up: mean 3 years was 89.43 (010 0) (6 RCTs) MODERATE and hamstring autograft p = 0.08)
Pain . _—

341 per 1.000 RR 0.89 254 1)@ There were no differences in pain between the
follow-up: range 48 383 per 1.000 . . ~
Years to 24 months (218 t0 533) (0.57 to 1.39) (4 RCTs) MODERATE | groups analyzed after the intervention (p = 0.60).

Return to sport The mean return | mean 95.2 higher 51 ODDD There were no significant differences (p < 0.131)
follow-up: median 2 years | to sport was 82.1 (0to 0) (1RCT) HIGH in time to return to sport between groups.
Complications — Re-rupture 371 There were no differences in rupture
follow-up: range 12 11 per 1.000 0 F(’g rto1 '00)00 no estimates | (5 observational e?é\?vo following quadriceps tendon autograft
months to 3 years studies) and hamstring autograft (p = 0.38).

“The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the estimated effect: The true effect is likely to be close to the estimated effect, but there is a possibility that it is

substantially different

Low certainty: Our confidence in the estimated effect is limited: The true effect may be substantially different from the estimated effect
Very low certainty: We have very little confidence in the estimated effect: The true effect is likely to be substantially different from the estimated effect

Figure 5. Assessment of the risk of bias from (A) randomized clinical
trials and (B) non-randomized trials.
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(bone-tendon-bone) and better functional results than the
HT autograft.?”

Another recent systematic review and meta-analysis of ran-
domized clinical trials was performed to compare autografts
of the patellar tendon (bone-tendon-bone) with HT autografts.
The authors also identified that no recommendation can be
made on the optimal choice of graft when using, as a primary
metric, the return to baseline level of physical activity and/or
participation in sports.?®

When comparing autograft and synthetic graft interventions in par-
ticipants with ACL injury, a recent systematic review concluded that
patellar tendon autografts (bone-tendon-bone) were associated
with better results regarding ACL integrity and stability in the pivot
shift and Lachman tests, better degrees of IKDC function, and lower
complication rates than synthetic grafts.2®

As a strength of this review, we highlight the development
of a comprehensive research strategy and the accuracy in
the selection of studies. As possible limitations of our study,
we highlight the heterogeneity between the studies, identi-
fied by the presentation of the different outcomes, methods of
comparison, and intervention and follow-up period for ACL
reconstruction. The evidence is not very robust according to the
evaluation of methodological quality, this is mostly due to the
small sample size in most of the studies. Thus, we highlight the
importance of conducting future research, including high-quality
clinical trials and cohort studies, with large sample size and
follow-up time; these will help in deciding the best surgical
intervention. In future updates to this review, the addition of
evidence from ongoing studies and new robust studies should
help inform on the optimal treatment for anterior cruciate ligament
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injuries. These studies should not only evaluate and report results
that are important for patients with ACL rupture but should also
consider factors such as standardization of interventions, period
of follow-up, and assessment methods of pain, functions, and
complications that create additional challenges in the design,
conduction, and interpretation of clinical trials and cohort studies.

CONCLUSION

We found evidence that there is no difference in the postoperative
period of surgical treatment of ACL reconstruction with QT autograft
and HT autograft regarding the results of function, pain, and re-rupture.
Therefore, one technique is not superior to another considering
functionality, pain, and ruptures after ACL reconstruction.
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SUPPLEMENTARY MATERIAL 1.
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MEDLINE/PubMed Search: ((((Anterior Cruciate Ligament Reconstruction) OR (ACL reconstruction)) AND (quadriceps tendon autograft))

OR (quadriceps graft)) AND (Hamstring-Tendon Autografts) Filters: from 2000 — 2021
06/10/2021 Total: 197

EMBASE drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] 156

06/10/2021 or hamstring/ or hamstring tendon/
30642

41and2and 3

Total: 119

1 (Anterior Cruciate Ligament Reconstruction or ACL reconstruction).mp. [mp=title, abstract, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] 16283
2 (quadriceps tendon autograft or quadriceps graft).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer,

3 anterior cruciate ligament/ or anterior cruciate ligament reconstruction/ or tendon graft/ or Hamstring-Tendon Autografts.mp.

Cochrane Central Register
of Controlled Trials

(Hamstring-Tendon Autografts)
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(Anterior Cruciate Ligament Reconstruction OR ACL reconstruction) AND (quadriceps tendon autograft OR quadriceps graft) AND
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