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KEYWORDS Abstract

Anterior cruciate Objective: A meta-analysis was carried out to evaluate the clinical-functional results of ante-
ligament; rior cruciate ligament surgery in military population, as well as the complications associated
Military; with it.

Reconstruction; Material and method: Three major database sources up to December 2022 (PubMed, Google
Return to full duty Scholar, and ScienceDirect) were searched for outcomes after anterior cruciate ligament surgery

in military personnel. The systematic review was carried out following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses -PRISMA- standards, and the inclusion criteria
following the PICO strategy. Data from included studies were analysed using Review Manager
5.4 software.

Results: A total of seven retrospective studies were selected. The general rate of return to full
duty in military personnel was 62.3% (61.5% for the non-officer group versus 68.3% for the officer
group) without this difference being significant (p=0.92). The general rate of meniscal injury
in the military was 58.8%, without this difference being significant (p=0.88). The homogeneity
in both cases was good (/2 =0%, p=0.99).

Conclusion: Return to full military duty can be used in the military population as a marker of
success after anterior cruciate ligament reconstruction. It should be noted that a large number
of military personnel experience permanent activity limitations that prevent full return to
service.
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PALABRAS CLAVE
Ligamento cruzado
anterior;

Militar;
Reconstruccion;
Retorno a la actividad
completa

Retorno a la actividad completa tras cirugia de reconstruccion del ligamento cruzado
anterior en personal militar: metaanalisis

Resumen

Objetivo: Se realiz6 un metaanalisis para evaluar los resultados clinico-funcionales de la cirugia
de ligamento cruzado anterior en militares, asi como las complicaciones asociadas a la misma.
Material y métodos: Se realiz6 una busqueda en las 3 principales fuentes de bases de datos
hasta diciembre de 2022 (PubMed, Google Scholar y ScienceDirect) en cuanto a los resultados
tras la cirugia del ligamento cruzado anterior en personal militar. La revision sistematica se real-
izd siguiendo las normas Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA), vy los criterios de inclusion siguieron la estrategia PICO. Los datos de los estudios
incluidos se analizaron mediante el software Review Manager 5.4.

Resultados: Se seleccionaron un total de 7 estudios retrospectivos. La tasa general de retorno
a la actividad completa en el personal militar fue del 62,3% (61,5% para el grupo de no oficiales
frente al 68,3% para el grupo de oficiales), sin ser esta diferencia significativa (p=0,92). La tasa
general de lesion meniscal en los militares fue del 58,8%, sin ser esta diferencia significativa
(p=0,88). La homogeneidad en ambos casos fue buena (/2 =0%; p=0,99).

Conclusion: El regreso a la actividad militar completa puede usarse en la poblacion militar
como un marcador de éxito después de una reconstruccion del ligamento cruzado anterior. Hay
que destacar que una gran cantidad de militares experimentan limitaciones permanentes en la
actividad, que impiden el regreso completo al servicio.

© 2023 SECOT. Publicado por Elsevier Espana, S.L.U. Este es un articulo Open Access bajo la

licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

The demands of training and exercise performed in the
armed forces, as well as during combat manoeuvres or mil-
itary service, may be an added risk factor, among many
others, for anterior cruciate ligament (ACL) rupture that
may predispose to poorer outcomes and a higher incidence
of associated complications, such as joint degeneration
and/or meniscal injury.’

Approximately 22% of all musculoskeletal injuries indica-
tive of surgical treatment occurring in military personnel are
located in the knee.? Several studies have determined that
the incidence of ACL injuries among the general population
is .3 to .68 cases per 1000 persons-year.> When compared to
the military population, other authors report an incidence
10 times higher, i.e., between 2.96 and 3.65 cases per 1000
persons-years.*

Consequently, multiple joint injury prevention training
programmes have been developed to improve the biome-
chanics of the lower extremities of military personnel with
the aim of decreasing the incidence of injuries.> Further-
more, although the short-term results of ACL surgery are
good, there is particular concern among the military popula-
tion that the post-traumatic effects of cartilage at the time
of ACL injury will lead to a high degree of post-traumatic
osteoarthritis requiring eventual treatment.® it is of note
that soldiers, and specifically those who serve in combat
arms and who are not high commanders like officers, must
perform aggressive impacts, run daily distances and carry
heavy weights every day. The risk of knee injuries is high
among servicemen and lower in officers, who do not perform
these physical practices on a daily basis, so it is of scien-
tific interest to investigate whether there are differences

in the return to full duty (RTFD) after ACL reconstruction.
Therefore, and given that there is no meta-analysis in the
literature at present, it is of scientific interest to find out
whether there are differences in the RTFD between the two
groups, whose physical demands and military performance
are different prior to the injury, and may be more compro-
mised in the case of non-officer military personnel.’

For this reason, a systematic review and meta-analysis
was performed to evaluate the clinical-functional results in
terms of the RTFD of ACL surgery in military personnel.

Material and methods
Eligibility criterion

A systematic review of the literature was conducted follow-
ing the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses -PRISMA-2 guidelines. Inclusion criteria
followed the PICO’ strategy. Inclusion criteria were applied
to all studies (prospective and retrospective) in which the
clinical-functional outcomes of primary ACL surgery in mil-
itary personnel were quantitatively assessed in at least
one questionnaire, providing reliable information on the
RTFD. We therefore excluded studies that only analysed the
incidence of this injury, those evaluating risk factors asso-
ciated with ACL rupture, studies of conservatively treated
ACL ruptures, survival analysis of the plasty used or stud-
ies of ACL revision surgery. Studies that were not of the
type of research described, i.e., systematic reviews, meta-
analyses, book chapters, narrative reviews, review articles,
description of techniques, letters to the editors, expert
opinion, animal research or in vitro studies were excluded.
Articles in a language other than English or Spanish were
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not evaluated. Related articles involving the same patients
were not considered.

Search strategy

The three main online database sources were used:
PubMed/MEDLINE, Google Scholar and ScienceDirect. The
databases were searched for outcomes after ACL surgery
in military personnel up to December 2022. Data were
extracted uniformly and compiled in Microsoft Excel 2019,
version 16.54.

The search equation used in PubMed was: ((anterior cru-
ciate ligament) OR (ACL)) AND (military); for Google Scholar:
(anterior cruciate ligament) AND (military); and for Sci-
enceDirect: (military) AND (anterior cruciate ligament OR
ACL) treatment.

Articles were included in both English and Spanish,
excluding those in another language. We did not limit by year
of publication or level of evidence. The bibliographic refer-
ences of the selected articles were also analysed in order
to rescue other studies that could potentially be included in
the review. These studies were located through PubMed and
Google Scholar.

Data extraction

The data collected included the type of study involved (ret-
rospective/prospective, case series, cohort), sex, mean age,
number of patients included in each study, mean follow-
up in years, ACL reconstruction surgical technique used
(bone-patellar tendon-bone (BTB), hamstring, iliotibial band
tenodesis, allograft), military grade (officer/non-officer),
which significantly differentiates the degree of military
physical activity and demand, the country of origin of the
military corps, the mechanism of action of the ligament
rupture (sports accident, traffic accident, combat accident,
other), the percentage of the military with RTFD without any
restriction, the rate of associated meniscal injury and the
rate of chondropathy or chondral damage associated with
ACL rupture.

Risk of bias assessment

The assessment of the methodological quality of the
included studies was based on the criteria of the method-
ological index for non-randomized studies ~MINORS-"0 for
risk of bias in retrospective studies. It involves 8 items
for non-comparative studies and 12 items for comparative
studies. The 12 domains used to assess bias in each study
included: clearly stated objective, inclusion of consecutive
patients, prospective data collection, conclusions appropri-
ate to the study objective, unbiased assessment of the study,
adequate follow-up period, loss to follow-up less than 5%,
prospective study size calculation, adequate control group,
contemporaneous groups, groups with equivalent objectives
in terms of outcomes, and adequate statistical analyses
(the latter 4 only present in comparative studies). Items
were classified as not present in the study (0), existing but
inadequate’ or clearly existing in the study.? If the maxi-
mum item score was 2, the ideal overall score would be 16

for non-comparative studies and 24 for comparative stud-
ies. The included studies were assessed independently by
two investigators and differences of opinion between them
were resolved by discussion and consultation with a third
author.

Statistical analysis of the data

Data from included studies were analysed using Review Man-
ager 5.4 software (RevMan Cochrane® 2023). Dichotomous
variables were expressed as risk ratio and 95% confidence
interval. Q-tests and /? tests were used to estimate between-
study heterogeneity. When 1> <50% or p> .1, a fixed-effects
model was applied for meta-analysis; and when /2 >50% or
p<.1, a random-effects model was used. For all outcome
measures, forest plot and funnel plot were used to present
the results of individual studies.

Results
Search findings

A literature search was conducted and 622 published arti-
cles were located; after excluding duplicate articles, 285
articles were collected. After reviewing titles and abstracts,
we were left with 41 studies that met our inclusion criteria,
excluding 244 articles as they were studies corresponding
to literature reviews, prevalence studies, studies on associ-
ated risk factors or studies in which clinical outcomes were
not included. After a thorough and detailed review of the
remaining studies, in order to decide whether or not the
information they contained was related to our objective, 34
studies were excluded as they were partial ruptures, stud-
ies on conservative treatment or studies on ACL revisions.
In the end, a total of seven studies were selected for this
systematic review and meta-analysis. The process of article
selection is shown in Fig. 1.

Study characteristics

We considered as outcomes the return to full or unre-
stricted return to military duty (RTFD), and the rate of
meniscal lesions and chondropathy associated with ligament
rupture. Surgical repair was performed arthroscopically in
all included studies, using BTB plasty in four studies,”.'"~"3
hamstring plasty in four studies,”*~"> extra-articular plasty
with iliotibial web tenodesis in one study'' and allograft in
another study.” In one study'® the surgical technique per-
formed on patients was not detailed.

All included studies were published between 1991 and
2023 and included 1110 patients (987 non-officers and 123
officers). All studies used MRI as a complementary test for
diagnosis, associated with a physical examination indicative
of rupture. The main characteristics of the included studies
are summarised in Table 1.
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Table 1

Characteristics of the studies included.

Study: Type of Number of Sex (% Age Follow- Return to  Military Country Surgical Mecha- ACL Meniscal  Chondropathy
author  study cases men: (years) up complete status tech- nism rupture injury (%) (%)
(year) (n) %women) (years) activity (%non- nique (%)

(%) officers:
%officers)

Edwards Case 112 84.2:9.8 26.4 2.4 69.6 69.7:30.3 USA Iliotibial ~ 75% D/K 44.6 5.4
etal."" series band sport;
(1991) tenode- 12.5%

sis; BTB;  fall;

both 6.25%
traffic
accident;
6.25%
others

Cullison Case 120 92.5:7.5 27 2.4 77 87.5:12.5 USA BTB 82% 1.7 70 83
etal.”” series sport;
(1998) 14%

combat;
4% traffic
accident

Tengku Case 69 D/K 32 >1 97.1 91:9 Malaysia  60.8% 82% 2.9 38 38
etal.”® series HTH; sport;
(2013) 39.2% 14%

iliotibial combat;
4% others

Halford Cohorts 69 88:12 23.3 3.7 62.3 66.7:33.3 RU D/K D/K 5.8 D/K D/K
et al.'®
(2016)

Antosh Case 470 91.1:8.9  28.5 >2 47.4 99.1:0.9 USA 60% 42.3% 13.6 64.5 24.9
etal.” series iliotibial; combat;

(2018) 32.3% 57.7%
allograft; others
7.7% BTB

Al Housni  Case 137 100:0 30.2 >1 75 93.4:6.6 Oman Iliotibial  D/K D/K 69.3 32.1
etal.” series
(2019)

De Cohorts 133 96:4 28.5 4 64 76:24 France liliotibial D/K 20 40 D/K
Geofroy
et al.™

(2022)
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Table 2 Risk of bias table: reviewers’ judgments on each risk of bias item presented as scores in all included studies.

Study: author Type of Clear Consecutive Prospective Appropriate Impartial Correct Loss to Size esti- Control Contem- Objective Statistical

(years) study objective inclusion data col- conclu- assess- follow- follow- mation group porary equiva- analysis
lection sions ment up up groups lence

Edwards Case 2 2 0 2 1 1 2 0 0 0 0 0
etal." series
(1991)

Cullison et al."? Case 2 2 1 2 1 1 2 0 0 0 0 0
(1998) series

Tengku et al.”*  Case 2 2 1 2 1 1 2 0 0 0 0 0
(2013) series

Halford et al.’®  Cohorts 2 1 1 2 0 1 2 0 2 2 2 1
(2016)

Antosh et al.” Case 2 2 0 2 1 1 2 0 0 0 0 0
(2018) series

Housni et al.”  Case 2 2 0 2 1 1 2 0 0 0 0 0
(2019) series

De Geofroy Cohorts 2 1 1 2 0 1 2 0 2 2 2 2
etal."

(2022)
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Identification

Numbers of records identified in databases

N=622

Screening

N=285

Numbers of records after duplicates removed

Elegibility

Numbers of full-text articles assessed for
elegibility
N=41

Included l

Numbers of studies included in the
Meta-Analysis
N=7

Figure 1

Risk of bias assessment

The assessment of the methodological quality of the
included studies was based on the MINORS criteria described
above. The risk of bias in each study is illustrated in Table 2.

Of the five non-comparative retrospective case series
studies, we scored 10 points for all studies, as sample size
calculation was missing and follow-up was inadequate in all
series. For the two comparative studies, we scored 16 and
17 points, respectively.

Clinical results and associated

The RTFD rate was reported in all studies. Homogeneity
between studies was good (/2 =0%, p=1.00). The overall rate
of RTFD in military personnel was 62.3% (61.5% for the non-
officer group versus 68.3% for the officer group), with no
significant difference (p=.92).

The overall rate of meniscal injuries associated with ACL
rupture was reported in six studies. Homogeneity was good
(?=0%, p=.99). The overall rate of meniscal injury in the
military was 58.8% (59.8% for the non-officer group versus
49% for the officer group), with no significant difference
(p=.88).

The overall rate of chondropathy associated with ACL
rupture was reported in five studies. Homogeneity was good
(7 =0%, p=1.00). The overall meniscal injury rate in the mil-
itary was 32.2% (32.4% for the non-officer group versus 29.4%
for the officer group), with no significant difference (p=.9).
The results of the RTFD forest plot and associated injuries
are shown in Figs. 2-4.

Discussion

This meta-analysis provides details of the functional results
of soldiers operated on for ACL and the incidence of
associated meniscal lesions and chondropathy in these
patients. It should be noted that the risk of ACL rupture is
particularly high in this population group due to the fact

—) Numbers of records excluded
N=337
Numbers of full-text articles
—

excluded for:

Partial tear of ligament,
conservative treatment, revision
surgery, studies without
funcional results, studies of
incidence or risk factors
N=244

Preferred Reporting Items for Systematic Meta-Analyses (PRISMA) for the study selection flowchart.

that their regular activity requires high physical demands
after ligament reconstruction, resulting in a high number
of these soldiers not regaining the level of regular military
activity they had prior to the ACL injury."

The ACL is a frequently injured ligament of the knee
and is known to occur in people who participate in sporting
activities. As sports become an increasingly important part
of daily life, the number of ACL injuries has also steadily
increased. ACL injuries are a major concern for military and
civilian health systems, with estimates of growth of 4-6% per
year, particularly among young people (15-25 years)."” How-
ever, most of the literature on ACL injuries has focused on
the civilian population.’® Previous studies have shown that
this injury is not uncommon among military personnel, resul-
ting in knee instability and affecting performance in military
duties, loss of duty time and military readiness.*

Service in the armed forces involves intensive and physi-
cally arduous work in environmentally challenging locations,
far from medical support. There is evidence that successful
ACL reconstruction does not provide excellent results in this
population.”'® In this regard, all the studies reviewed found
a higher prevalence of these injuries in lower-ranking mil-
itary personnel, probably associated with greater physical
demands in their usual military activity and, therefore, a
lower prevalence of these injuries in military officers. As
evidenced by this study, although the total number of ACL
injuries is higher among non-commissioned military person-
nel due to physical military practice in their regular work, as
opposed to commissioned military personnel, who are less
exposed to a possible ACL injury due to their command and
less combat activities, the differences are not significant
between the two groups in terms of the rate of RTFD (61.5%
in non-officer personnel compared to 68.3% in officer per-
sonnel). The same is true for associated injuries, such as
meniscal injury (59.8% in non-officers versus 49% in officers,
with no significant difference) and associated chondropa-
thy (32.4% in non-officers versus 29.4% in officers, with no
significant difference).

Regarding the selection of the best ACL reconstruction
plasty, this remains a controversial issue for the military. In
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Nonofficers Officer Risk Difference Risk Difference

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Antosh 2018 221 466 2 4 4.2% -0.03 [-0.52, 0.47]
Cullison 1998 81 105 11 15 13.9% 0.04 [-0.20, 0.28] O
De Geofroy 2022 65 101 20 32 25.8% 0.02[-0.17,0.21] I
Edwards 1991 54 78 24 34 25.1% -0.01[-0.20,0.17]
Halford 2016 29 46 14 23 16.3% 0.02[-0.22,0.27] I —
Housni 2019 96 128 7 9 8.9% -0.03 [-0.31, 0.25] s E—
Tengku 2013 61 63 6 6 5.8% -0.03 [-0.23, 0.16] .
Total (95% CI) 987 123 100.0% 0.00 [-0.09, 0.10] &
Total events 607 84

F T 2 — — 212 — 0o, ! il 1 ]
Heterogeneity: Chi‘ = 0.35, df = 6 (P = 1.00); I = 0% ] 05 ) o5 1

Test for overall effect: Z = 0.10 (P = 0.92)

Nonofficers Officers

Figure 2  Forest plot of return to full duty outcomes after anterior cruciate ligament rupture reconstruction in military
personnel.
Nonofficers Officer Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Antosh 2018 301 466 2 4 3.9% 1.82[0.25, 13.07]
Cullison 1998 74 105 11 15 15.7% 0.87 [0.26, 2.94] M
De Geofroy 2022 40 101 13 32 32.9% 0.96 [0.43, 2.16] 1
Edwards 1991 35 78 15 34 31.8% 1.03 [0.46, 2.32]
Housni 2019 89 128 6 9 9.4% 1.14[0.27, 4.80] .
Tengku 2013 24 63 2 6 6.2% 1.23 [0.21, 7.24] S o —
Total (95% ClI) 941 100 100.0% 1.04 [0.66, 1.63] - -3
Total events 563 49

it 28 it - 12 0, I } I =
Heterogeneity: Chi* = 0.49, df =5 (P = 0.99); I = 0% 0.01 01 10 100

Test for overall effect: Z = 0.15 (P = 0.88)

Nonofficers Officers

Figure 3  Forest diagram of meniscal injury associated with anterior cruciate ligament rupture in military personnel.
Nonofficers Officer Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Antosh 2018 116 466 1 4 10.8% 0.99 [0.10, 9.65]
Cullison 1998 87 105 12 15 26.1% 1.21[0.31, 4.72] L E—
Edwards 1991 4 78 2 34 19.1% 0.86 [0.15, 4.96] — s
Housni 2019 41 128 3 9 27.6% 0.94 [0.22, 3.96] I E—
Tengku 2013 24 63 2 6 16.4% 1.23[0.21, 7.24] N L E—
Total (95% CI) 840 68 100.0% 1.05 [0.50, 2.20] D
Total events 272 20
P 2 _ _ _ 12 — 09, I } } i
Heterogeneity: Chi‘ = 0.14, df = 4 (P = 1.00); I = 0% o1 o1 o 100

Test for overall effect: Z = 0.13 (P = 0.90)

Figure 4

a recent survey of military orthopaedic surgeons regarding
ACL plasty, more than 50% of surgeons preferred BTB plasty;
26.25% preferred hamstring; 3.75% preferred quadriceps
tendon; 2.5% preferred allograft; and the remaining 16.25%
deferred the decision to patient preference in males under
25 years of age.'® Several meta-analyses have reported
no superiority of one technique over another; however,
these studies are heterogeneous and include a wide range
of patient ages and many do not specify patient activity
level.

According to Tennent and Posner,’® patellar tendon auto-
graft has become the gold standard for ACL reconstruction
by military orthopaedic surgeons, as it has repeatedly been
shown to offer the safest fixation with low failure rates

Nonofficers Officers

Forest plot of chondropathy associated with anterior cruciate ligament rupture in military personnel.

and high patient-reported outcomes.® However, in the stud-
ies collected, four had used BTB as an autograft (in three
together with other techniques and in one solely) and four
had used hamstring (in three together with other techniques
and in one solely), so we can see that there is no clear
predominance over the BTB technique as found in this meta-
analysis.

In terms of clinical-functional outcomes regarding return
to military activity after ACL surgery, we found an RTFD
rate of between 47.4% and 97.1% according to the studies
reviewed, regardless of the surgical ligamentoplasty tech-
nique used, so that a considerable number of servicemen
who underwent ACL plasty continue to have some degree of
activity limitation after ligament reconstruction.
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Return to sport is a particularly important criterion fol-
lowing an ACL tear and has been extensively studied in
the literature in sporting populations that may have phys-
ical demands comparable to those of the military study
population.™ Furthermore, the harsh military work environ-
ment is an additional factor that could decrease the rate of
return to pre-injury activity level.

Predictors of poorer outcomes in this population include
subsequent surgeries, severe chondromalacia at the time of
surgery, need for revision surgery and a combined multi-
ligamentous injury.® It is of note that chondropathy rates
were significantly higher in military populations than in the
general population,’®?° and a large-scale study of knee joint
degeneration in an active military population showed that
incidence rates of both primary and secondary osteoarthri-
tis increased significantly between 2005 and 2014.2" In terms
of associated meniscal damage, the incidence rate of menis-
cal injury ranges from 38% to 70% according to the studies
reviewed.

The literature showed that ACL injury can be associated
with meniscal injury in 42-77% of cases and cartilage injury
in 20-23% of cases. These associated injuries were associ-
ated with a lower rate of return to play in elite athletes.??

Regarding the limitations of this review, we can highlight
that all of the studies were retrospective, either compara-
tive cohorts or case series, i.e., studies with a llI-1V evidence
level, so the results must be considered with caution, since
the possibility of finding selection and detection biases was
very high due to the study designs. No prior systematic
review protocol has been carried out in this study. The
prevailing fact is that the topic of the study deals with a
common ailment associated with a population not widely
studied in the literature, so the number of studies selected
is small, thereby limiting the number of comparisons. In
addition, we should add the variability of the origin of the
sample collected by the studies, which makes the compar-
ison process even more difficult. Follow-up according to
the outcomes differed between the studies, which com-
promised the greater number of comparisons and variables
included in this meta-analysis. The studies did not include
risk factors or comorbidities of the included patients, resul-
ting in these aspects not being assessed in the outcomes.
Further exploration of statistical non-uniformity with sub-
group analyses has not been attempted due to the limited
number of articles, which limits confidence in the valid-
ity of the study results. Variables with greater follow-up,
complications and functional outcomes were missing. Fur-
thermore, the wide variability in the type of complications,
techniques and origin of the sample in each study obfuscates
a better statistical comparison between them. Notwith-
standing, the groups analysed in this meta-analysis are
homogeneous for the variables analysed (/> < 30%). Notwith-
standing, the type of plasty, BTB or hamstrings, as well as
other factors related to the sample (American, European,
Asian) and associated comorbidities that may predispose to
better or worse results, have not been analysed. Finally, the
population is highly specific and difficult to extrapolate to
the general population although it may be comparable to
populations of elite athletes.

To date, and according to that published in the literature,
this is the first meta-analysis on this topic, so compar-
isons with similar studies could not be established. Further

prospective studies that provide greater evidence than our
findings and that may lead to possible changes in military
training programmes in order to avoid this type of injuries
are required.

Conclusions

Return to full military activity can be used in the military
population as a marker of success after ACL reconstruction.
Although high success rates are generally reported follow-
ing this intervention, our study revealed that a large number
of military personnel experience permanent activity limita-
tions that prevent full return to duty, with no differences
existing between officers and non-officers.

Level of evidence

Level of evidence .

Conflict of interests

The authors have no conflict of interests to declare.

References

1. Hill OT, Bulathsinhala L, Scofield DE, Haley TF, Bernasek
TL. Risk factors for soft tissue knee injuries in active duty
U.S. Army soldiers, 2000-2005. Mil Med. 2013;178:676-82,
http://dx.doi.org/10.7205/MILMED-D-13-00049.

2. Teyhen DS, Goffar SL, Shaffer SW, Kiesel K, Butler RJ, Tedaldi
AM, et al. Incidence of musculoskeletal injury in US Army unit
types: a prospective cohort study. J Orthop Sports Phys Ther.
2018;48:749-57, http://dx.doi.org/10.2519/jospt.2018.7979.

3. Tennent DJ, Posner MA. The military ACL. J Knee Surg.
2019;32:118-22, http://dx.doi.org/10.1055/5-0038-1676565.

4. Owens BD, Mountcastle SB, Dunn WR, DeBerardino TM, Taylor
DC. Incidence of anterior cruciate ligament injury among active
duty U.S. military servicemen and servicewomen. Mil Med.
2007;172:90-1, http://dx.doi.org/10.7205/milmed.172.1.90.

5. Everard E, Lyons M, Harrison AJ. Examining the association
of injury with the Functional Movement Screen and Landing
Error Scoring System in military recruits undergoing 16 weeks of
introductory fitness training. J Sci Med Sport. 2018;21:569-73,
http://dx.doi.org/10.1016/j.jsams.2017.05.013.

6. Pietrosimone B. Understanding, detecting, and managing the
risk of posttraumatic osteoarthritis following anterior cru-
ciate ligament reconstruction in the military. N C Med J.
2017;78:327-8, http://dx.doi.org/10.18043/ncm.78.5.327.

7. Antosh 1J, Patzkowski JC, Racusin AW, Aden JK, Water-
man SM. Return to military duty after anterior cru-
ciate ligament reconstruction. Mil Med. 2018;183:e83-9,
http://dx.doi.org/10.1093/milmed/usx007.

8. Urritia G, Bonfill X. Declaracion PRISMA: una propuesta
para mejorar la publicacion de revisiones sistemati-
cas y metaanalisis. Med Clin (Barc). 2010;135:507-11,
http://dx.doi.org/10.1016/j.medcli.2010.01.015.

9. Da Costa Santos CM, de Mattos Pimenta CA, Nobre MR.
Estrategia PICO para la construccion de la pregunta
de investigacion y la busqueda de evidencias. Rev Lat
Am Enfermagem. 2007;15:508-11, http://dx.doi.org/10.
1590/50104-11692007000300023.

10. Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y,
Chipponi J. Methodological index for non-randomized
studies (MINORS): development and validation of a new

T71


dx.doi.org/10.7205/MILMED-D-13-00049
dx.doi.org/10.2519/jospt.2018.7979
dx.doi.org/10.1055/s-0038-1676565
dx.doi.org/10.7205/milmed.172.1.90
dx.doi.org/10.1016/j.jsams.2017.05.013
dx.doi.org/10.18043/ncm.78.5.327
dx.doi.org/10.1093/milmed/usx007
dx.doi.org/10.1016/j.medcli.2010.01.015
dx.doi.org/10.1590/s0104-11692007000300023
dx.doi.org/10.1590/s0104-11692007000300023

V. Marquina, C. Sanchez, G. Mariscal et al.

1.

12.

13.

14.

15.

16.

17.

instrument. ANZ J Surg. 2003;73:712-6,
org/10.1046/j.1445-2197.2003.02748.x.
Edwards KJ, Goral AB, Hay RM, Kelso T. Functional restoration
following anterior cruciate ligament reconstruction in active-
duty military personnel. Mil Med. 1991;156:118-21.

Cullison TR, O’Brien TJ, Getka K, Jonson S. Anterior cruci-
ate ligament reconstruction in the military patient. Mil Med.
1998;163:17-9.

Tengku Muzaffar TMS, Shahrulazua A, Musa K, Masdiamin MN,
Fuad DM, Amiruddin HM. The activity leading to ACL injury and
the ability to resume duty following reconstructive surgery in
Malaysian military patients. Med J Malaysia. 2013;68:115-8.
De Geofroy B, Ghabi A, Jouvion AX, Limouzin J, de Lan-
devoisin E. Return to duty in military personnel after
ACL reconstruction: STG versus ST4 double adjustable-
loop device. Orthop Traumatol Surg Res. 2022;108:103378,
http://dx.doi.org/10.1016/j.0tsr.2022.103378.

AlHousni HS, Al Ghaithi AK, Al Shukaili AH, Al Abri FM, Al Kalbani
SS. Return to full military activities post anterior cruciate lig-
ament reconstruction. J Musculoskelet Surg Re. 2019;3:346-9,
http://dx.doi.org/10.4103/jmsr.jmsr_61_19.

Halford JV, Lam KBH, Folkes SEF, Sadhra S. Anterior cru-
ciate ligament reconstruction and service in the British
Army. Occup Med Oxf Engl. 2016;66:17-9, http://dx.doi.
org/10.1093/occmed/kqv137.

Morris JL, McEwen P, Letson HL, Dobson GP. Anterior cru-
ciate ligament reconstruction surgery: creating a permissive

http://dx.doi.

18.

19.

20.

21.

22.

T72

healing phenotype in military personnel and civilians for
faster recovery. Mil Med. 2022;187:1310-7, http://dx.doi.
org/10.1093/milmed/usac093.

Synovec J, Shaw KA, Antosh 1J, Grassbaugh J, Tucker CJ,
Parada SA, et al. Current practices in anterior cruciate liga-
ment reconstruction in the U.S. military: a survey of the Society
of Military Orthopaedic Surgeons. Mil Med. 2019;184:e249-55,
http://dx.doi.org/10.1093/milmed/usy142.

Cameron KL, Hsiao MS, Owens BD, Burks R, Svoboda SJ.
Incidence of physician-diagnosed osteoarthritis among active
duty United States military service members. Arthritis Rheum.
2011;63:2974-82, http://dx.doi.org/10.1002/art.30498.

Sun TY, Hsu CL, Tseng WC, Yeh TT, Huang GS, Shen PH. Risk
factors associated with cartilage defects after anterior cruciate
ligament rupture in military draftees. J Pers Med. 2022;12:1076,
http://dx.doi.org/10.3390/jpm12071076.

Showery JE, Kusnezov NA, Dunn JC, Bader JO, Belmont
PJ, Waterman BR. The rising incidence of degenera-
tive and posttraumatic osteoarthritis of the knee in the
United States military. J Arthroplasty. 2016;31:2108-14,
http://dx.doi.org/10.1016/j.arth.2016.03.026.

Mithoefer K, Della Villa S. Return to sports after
articular cartilage repair in the football (soccer)
player. Cartilage. 2012;3 Suppl.:575-62S, http://dx.doi.

org/10.1177/1947603511410419.


dx.doi.org/10.1046/j.1445-2197.2003.02748.x
dx.doi.org/10.1046/j.1445-2197.2003.02748.x
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0165
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0170
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
http://refhub.elsevier.com/S1888-4415(23)00246-1/sbref0175
dx.doi.org/10.1016/j.otsr.2022.103378
dx.doi.org/10.4103/jmsr.jmsr_61_19
dx.doi.org/10.1093/occmed/kqv137
dx.doi.org/10.1093/occmed/kqv137
dx.doi.org/10.1093/milmed/usac093
dx.doi.org/10.1093/milmed/usac093
dx.doi.org/10.1093/milmed/usy142
dx.doi.org/10.1002/art.30498
dx.doi.org/10.3390/jpm12071076
dx.doi.org/10.1016/j.arth.2016.03.026
dx.doi.org/10.1177/1947603511410419
dx.doi.org/10.1177/1947603511410419

	[Translated article] Return to full duty after anterior cruciate ligament reconstruction surgery in military personnel: A ...
	Introduction
	Material and methods
	Eligibility criterion
	Search strategy
	Data extraction
	Risk of bias assessment
	Statistical analysis of the data

	Results
	Search findings
	Study characteristics
	Risk of bias assessment
	Clinical results and associated

	Discussion
	Conclusions
	Level of evidence
	Conflict of interests
	References


