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INTRODUCTION:  Anterior  cruciate  ligament  (ACL)  rupture  is  a  common  injury  in young  and  active  popu-
lation  and  reconstruction  is  the  mainstay  treatment  to maintain  stability  of the  knee.  Hamstring  tendon
(HT)  is  the  most  popular  graft  for ACL  reconstruction.  In certain  patient,  particularly  in  women,  the  size  of
tendon  graft  to  reconstruct  the ACL  is  unpredictable.  In the  case  of unqualified  donor,  we need  a  combined
graft  from  another  source  to  match  the  size  requirement.
CASE PRESENTATION:  We  present  two  cases  of  ACL  reconstruction  using  combination  of  HT  and  PLT  graft
in  adolescent  female.  We  evaluate  knee  functional  score  and ankle  donor  site  morbidity.  In the  second
case  we  also  did second  look  for the ACL  graft  integrity  arthroscopically.  This  study  has  been  reported  in
line with  the  Surgical  Case  Report  (SCARE)  criteria.
Peroneus longus tendon DISCUSSION: One  year  after  surgery,  International  Knee  Documentation  Committee  (IKDC)  score for both
cases were  improved  and  no ankle-donor  site  morbidity  with  good  motoric  power  and  100%  American
Orthopedic  Foot  Ankle  Score  (AOFAS).
CONCLUSION:  Additional  peroneus  longus  tendon  can be  considered  as  an alternative  in undersized
hamstring  tendon  graft without  significant  donor  site  morbidity.

? 2020  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
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1. Introduction

The variability of graft choices in ACL reconstruction urges
clinicians to individualize the choice based on each patient by con-
sidering graft availability, patient’s preference and characteristics
such as age, sex, anthropometric status and activities [1]. Hamstring
tendon (HT) is the most commonly used as it has lesser morbidity
regarding to knee extension deficit and kneeling pain [2,3]. How-
ever, HT graft has an unpredictable size and thus can be problematic
in smaller tendon size. Another source of graft is peroneus longus
tendon (PLT) graft which still in debates due to the donor site mor-
bidity despite of its strength and stiffness, its use as augmentation
graft was a good option due to the easy access and lesser infection
risk [4–7].

In this report, we combined HT and PLT graft in two adoles-

cence female patients with similar characteristic and evaluated the
knee and ankle stability parameters. Written consent was obtained
from parents for publication of this case report and accompanying

Abbreviations: ACL, anterior cruciate ligament; HT, hamstring tendon; PLT,
peroneus longus tendon; SCARE, Surgical Case Report; IKDC, International Knee
Documentation Committee; AOFAS, American Orthopedic Foot Ankle Score.

∗ Corresponding author.
E-mail address: andrilubisresearch@gmail.com (A.M.T. Lubis).

2

2

c
b
c
(
t
T

https://doi.org/10.1016/j.ijscr.2020.09.136
2210-2612/? 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This i
org/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

mages. The authors declare no conflicts of interest. This work has
een reported in line with the SCARE criteria [8].

. Case presentation

Two  patients presented to our center with knee instability fol-
owing a twisting injury. The first patient was 15-year-old female

ith 50 kg of weight and 150 cm in height with a confirmed ACL
upture on Magnetic Resonance Imaging (MRI). The second patient
as  16-year-old female with 55 kg weight and 155 cm height with a

onfirmed ACL rupture and meniscus injury on MRI. We  performed
CL reconstruction only in the first patient and ACL reconstruction
ith meniscus repair in the second patient.

.1. Surgical techniques

.1.1. Hamstring tendon harvesting
After drawing the osseous landmark at patella and tibial tuber-

le, an oblique 2 cm incision was made along the pes anserinus
etween tibial tubercle and posteromedial border of tibia. Gra-

ilis and semitendinosus tendons were identified and harvested
Fig. 1). The distal end of the semitendinosus tendon and gracilis
endon were lifted up with scissors and grasped with a Kocher.
he conjoined tendon between tendon distal ends was divided and

s an open access article under the CC BY-NC-ND license (http://creativecommons.

https://doi.org/10.1016/j.ijscr.2020.09.136
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2020.09.136&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:andrilubisresearch@gmail.com
https://doi.org/10.1016/j.ijscr.2020.09.136
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  O
A.M.T. Lubis et al. 

Fig. 1. Hamstring Tendon Graft harvesting.
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3.2. Knee stability test
Fig. 2. Peroneus longus tendon graft harvesting.

released. By advancing the tendon stripper, tendons were detached
from the muscle proximally.

2.1.2. Peroneus longus tendon harvesting
PLT was harvested through an incision along the posterior bor-

der of the distal fibula, above the superior peroneal retinaculum.
The tendon was exposed on its posterolateral surface. The distal end
was cut and held with suture and the proximal end was released
by tendon stripper (Fig. 2).

In the first patient, HT graft by combining gracillis and semi-
tendinosus tendon was only 5 mm in diameter with 13 cm length
after quadrupled (Fig. 1). This 5 mm diameter graft was  too small to
be a good graft. To salvage this unqualified graft, we  used PLT graft.

The 6 mm diameter and 11 cm length-harvested PLT was  added
to the unqualified HS graft and made an 8 mm  × 11 cm six-strand
graft. b

Fig. 3. Full ROM (a) plantar flexion and (b) eversion;
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Meniscus was  repaired in the second patient and ACL recon-
truction was  planned with PLT graft considering the activity level
nd the similarity of body characteristic as the previous patient.

e harvest the PLT with the same manner as previous patient. The
endon was surprisingly insufficient 6 mm  × 10 cm (after doubled).

e  decided to take the HT as augmentation and a final 7.5 mm × 10
m six strand graft was obtained.

In both patients, autografts were fixed to the femoral tunnel
ith Endo-button (Smith & Nephew) and to the tibial tunnel with

nterference screw (Smith & Nephew).
Post operatively, the first patient had the knee immobilized in

◦ extension in a week and gradually increase until 90◦ flexion in
he second week. Afterwards the brace was  set in flexible range so
hat patient could start the active and passive range of motion exer-
ise. Weight bearing was increased as tolerated. The second patient
ad a combined ACL reconstruction and meniscus repair rehabilita-
ion protocol. In both patients, gentle ankle stretch was encouraged
ince the first post-operation day by using a resistance band. Propri-
ceptive exercises were performed 3 months after surgery which
ere gradually increased in intensity until another 3 months.

.2. Evaluation

Pain and stability at knee and ankle joint subjectively and objec-
ively evaluated at one-year post operatively. We  used the visual
nalogue scale (VAS) to measure pain before and after surgery. Knee
nd ankle stability were evaluated using the International Knee
ocumentation Committee (IKDC) 2000 Standard Evaluation Form
nd American Orthopedic Foot and Ankle Society (AOFAS) Ankle-
indfoot Score respectively. The power of foot eversion and first

ay plantar flexion was  examined using Medical Research Coun-
il (MRC) scale for muscle strength and compared to the normal
ides on contralateral ankles. Other donor-site morbidities at ankle
egion were also recorded such as numbness or proximal stump
rritation. In the second patient ACL graft was re-evaluated on the
econd look 8 months after the reconstruction.

. Results

.1. Knee pain and IKDC subjective knee evaluation

In the first patient, knee pain was  VAS 3–4 before surgery and
AS 0 on one year follow up. IKDC Score 100% at one year follow
p. In the second case, the knee pain was  VAS 3 before surgery, and
ow only experienced mild discomfort. IKDC score was 95.4% at
ne year follow up.
Both of patient knees were unstable pre-operatively as observed
y the positive measurement on anterior drawer test, pivot shift

 (c) standing on tip toe at one year follow up.
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Fig. 4. ACL graft (Asterix) observed via the arthroscopic anterolateral viewing portal
on  second-look arthroscopy.

test and Lachman test (+3). Both patients had negative Lachman
and anterior drawer test in one year follow up.

3.3. Ankle morbidity

In both patients, no complaint regarding the ankle with good
motoric power (scale 5 for both ankle eversion and first ray plantar
flexion) and no limitation of ankle range of motion (Fig. 3). The 100%
AOFAS score were observed in both patients at one-year follow up.

3.4. Second-look arthroscopy

The second patient agreed to undergo second-look arthroscopy
8-months after ACL reconstruction. Graft was taut on probing, com-
pletely covered by synovium, and no tear was observed (Fig. 4).

4. Discussion

Besides females have a more common ACL injury than males,
they also have some special considerations regarding to the recon-
struction [9–11]. Female HTs are shorter in length and smaller
in diameter compared to male patient. The tensile strength of
the hamstring tendon is also weaker in female as laxity is more
common which is also plays as contributing factor for the injury
itself. Some studies revealed moderate correlation of the HT graft
size and anthropometric parameters, which can be valuable for
patient counseling and alternative graft source planning. Both of
our patients had similar anthropometry profile which actually not
at risk for an inadequate graft size [3,4,12].

The common problem regarding the reconstruction in female
is usually the graft size mismatch [12,13]. To ensure appropriate
graft size and biomechanical function, it has been recommended to
use grafts at least 7–8 mm in diameter to replicate the native ACL
diameter [2,14]. In this report, our patients were both adolescence
female with similar characteristic. In the first patient, we preferred
HT despite of the possibility of undersized graft in Asian female
with such anthropometric profile because the lesser risk of ante-
rior knee pain. Graft salvage method has been prepared if the HT
were undersized such as PLT or opposite HT. Based on the previous
patient with the similarity of characteristic and previous activity,
we choose primary PLT graft for ACL reconstruction. However, due
to the undersized PLT, we harvested HT for augmentation.

PLT is one of the important supportive structure to provide sta-
bility of the foot and ankle. Chayanin et al. [5] study not recommend
the use of PLT graft as the first option for the ACL reconstruction but

this tendon can serve as an alternative donor in case of the multi-
directional instability which needs several donor tendons in the
reconstruction. In contrast, other studies evaluated the ACL recon-
struction using PLT autograft and the study has shown that most

G
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atients rated as normal or nearly normal IKDC score with no effect
n gait parameters, ankle joint dysfunction or difficulty in sports
ctivities [4–7,15].

This study used PLT as augmentation graft. IKDC scores were
mproved to normal. The AOFAS score were excellent, similar with
revious result by Chayanin et al. [5] and Rhatomy et al. [16] which

nvestigated ankle functional outcome after PLT harvesting. Knee
tability parameters in our patients were also improved. Further-
ore, there were no ankle pain, numbness and ankle-foot motion

estriction in post-operative follow-up. Subjectively, the muscle
trength of ankle plantar flexion and foot eversion were accessed
nd result in normal muscle strength. Patient also can perform tip
oe walking by means that there was  no limitation of the ankle and
oot function post operatively. This finding supported the study by
ermoglu et al. [7] which found no dysfunction or any difficulty in
ports activities at their follow up with improved knee stability pro-
le. Shi et al. [17] also showed no differences between preoperative
nd postoperative ankle strength and range of motion.

Limitations of this study include are small number of partici-
ants and the need of quantified data for the ankle muscle power
ith longer period of evaluation regarding the long-term ankle
orbidity outcome.

. Conclusion

Uncertainty in predicting graft size urged the preoperative plan-
ing to prepare graft augmentation. Combining hamstrings tendon
ith peroneus longus tendon could be an alternative for undersized

raft without a significant ankle-donor site morbidity.
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