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B There is a concern regarding which grafts should be used
in combined anterior cruciate ligament (ACL) and medial
collateral ligament (MCL) reconstructions, with a paucity
of recommendations focused on this specific topic.

B Expert opinions suggest the use of allograft-only recon-
structions to limit donor-site morbidity or using at least
one allograft and one autograft.

B When a hamstring tendon autograft is harvested, tech-
niques that maintain both the integrity of the sartorius
fascia and the gracilis are recommended because of the
role that the ST-G-S (semitendinosus-gracilis-sartorius)
complex plays in valgus stability in the setting of an MCL-
deficient knee.
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Introduction

The medial collateral ligament (MCL) is the most com-
monly injured knee ligament, and an anterior cruciate liga-
ment (ACL) rupture is the most frequently associated injury
after an MCL lesion.™ Successful outcomes after non-
surgical treatment of isolated MCL injuries> have led many
surgeons to advocate non-surgical treatment for the MCL
in combined ACL and MCL injuries, with early (and there-
fore protected) or delayed ACL reconstruction (after the
MCL has healed). However, MCL deficiency, even partial,
has been reported to increase the forces on the ACL graft,
and surgical intervention to re-establish the stabilizing
properties of the MCL may benefit the healing of both the
ACL graft and the MCL and overall knee stability.6

A recent study on 19,457 patients from the Swedish
National Knee Ligament Registry’ suggested that the pres-
ence of a concomitant MCL and ACL injury (regardless of
the treatment performed on the MCL) was significantly
associated with an increased risk of undergoing ACL revi-
sion compared with an isolated ACL injury. The risk of ACL
revision was significantly increased for patients undergo-
ing ACL reconstruction and non-surgical treatment of
the concomitant MCL injury, while patients treated with
either MCL suture repair or reconstruction did not display
an increased risk of ACL revision compared with isolated
ACL reconstruction.

Accordingly to this new evidence, we advocate surgical
treatment of the MCL in combined ACL and MCL injuries in
patients with grade Ill valgus instability in the initial setting,
injuries with a low healing capacity (distal MCL lesions,
Stener-like lesions and combined MCL and posterior obli-
que ligament [POL] lesions)® and persistent valgus instabil-
ity after non-surgical treatment (especially grade Il lesions
with drive through sign or tibial lift-off sign during the diag-
nostic arthroscopy: Fig. 1). The decision to repair/augment
or reconstruct the MCL depends on the chronicity of the
injury, three weeks is our cut-off for repairing or recon-
structing according to the viability of the soft tissues.

When reconstruction is the elected treatment, there is
a concern regarding which grafts should be used in these
combined injuries. As there is a paucity of recommenda-
tions focused on this specific topic, we decided to per-
form a review of the literature available and provide the
reader with an algorithm specially made to deal with this
clinical setting.

Approach to the problem

As there are no publications regarding the election of the
graft in this specific setting (combined ACL and MCL
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Fig. 1 Meniscus tibial lift-off sign in the medial compartment
during a diagnostic arthroscopy.

reconstruction), the review of the literature was made by
dividing the clinical scenario into three different ques-
tions, the first two being relatively uncommon questions
in the scientific literature while the third question is one of
the most important and published topics in knee surgery:
(1) Which is the best graft in a setting of multiligamentary
knee injuries (MKI)? (2) Which is the best graft in MCL
injuries? (3) Which is the best graft in ACL injuries?

Best graft in a setting of MKI

Few studies address graft choice in MKI as a study ques-
tion. Alentorn-Geli et al® in a recent study focusing on fac-
tors that predict a poor outcome in surgical repair of MKI,
demonstrated that patients treated with allograft had
worse International Knee Documentation Committee
(IKDC) score, range of motion (ROM), and percentage of
normality compared to those not requiring the use of an
allograft. This finding should be taken cautiously, because
this study includes all kinds of MKI, including combined
complete and partial lesions (for example complete ACL
and partial MCL) and concomitant ACL and posterior cru-
ciate ligamentinjuries. From a rational point of view, more
complex knee injuries, involving more ligaments, and
with a poorer prognosis, will require the use of an allo-
graft, meaning that allograft use cannot be blamed as the
responsible of a poor outcome.

Strauss et al'® after a thorough review of the literature
available concluded that allograft use is appealing in MKI
because of the need for multiple grafts, the possibly poor
condition of the autograft tissues and the attempt to limit
further damage to the patient by harvesting autografts.
They suggest that such practical issues may in fact out-
weigh clinical evidence.

Tisherman et al,’" in another review of the literature,
concluded that MKI represent a unique clinical chal-
lenge, and reconstruction of several injured tendons with
autograft may not be in the best interests of the patient
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due to donor-site morbidity and increased surgical time
associated with autograft harvesting. Overall, multiple
small studies'>'# have shown that allograft is a viable
graft choice in patients with MKI and results in a high rate
of return to sport, good-to-excellent patient-reported out-
comes, and restoration of knee stability.

Conclusions on graft choice for MKI

Without the existence of high-level evidence, and from a
rational point of view, allograft tissue should be used in
the context of MKI to limit the morbidity to the knee and
the already damaged soft tissues. In the scenario of a com-
bined ACL and MCL reconstruction, at least one ligament
should be reconstructed using an allograft to limit donor-
site morbidity.

Best graft in MCL injuries

Again, there are scarce reports in the literature assessing
graft choice as a study question in the context of MCL
reconstruction. However, in recent years, Herbort et al'>
and Kremen et al'é published cadaveric studies addressing
the importance of the semitendinosus-gracilis-sartorius (ST-
G-S) complex in knee stability in the setting of a MCL-
deficient knee'> and in the context of concurrent ACL and
MCL injuries'® respectively. Both studies conclude that the
ST-G-S complex is of high importance for valgus stability in
the MCL-deficient knee, in both cases of isolated MCL or
combined ACL and MCL injury. Notably, Kremen et al'¢
demonstrated that preserving the S fascia during ST-G har-
vesting achieves an almost normal valgus stability in the con-
text of a reconstructed ACL with a partially deficient MCL.

Conclusions on graft choice for MCL injuries

Both Herbort et al’s’> and Kremen et al’s'¢ results have
important clinical applications regarding graft choice
recommendations or the surgical technique used for
graft harvest. Given the importance of the ST-G-S com-
plex in the concurrence of an MCL injury, if possible,
ST-G harvesting should be avoided. But in cases where
this is not possible, repairing or not disrupting the S fas-
cia may help bolster medial knee stability in this setting.
Techniques involving isolated ST autograft harvest, which
maintain both the integrity of the S fascia and the G, would
likely further decrease the potential risk of increased val-
gus stress on an ACL graft in the setting of concurrent
MCL injuries.

Best graft in ACL injuries

Graft choice in ACL surgery is one of the most studied topics
in the scientific literature. The four most common options
are: (1) hamstring (HT) autograft, (2) bone-tendon-bone
(BTB) autograft, (3) quadriceps tendon (QT) autograft, and
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(4) several types of allografts. Various authors have reported
that equivalent clinical outcomes can be achieved when
comparing autograft and non-irradiated allograft ACL
reconstructions.'” However, it is important to note that infe-
rior outcomes with allografts have been reported in young
(< 25 years), highly active patients.

Regarding the different types of autografts, Schuette
et al'® in a systematic review of overlapping meta-analy-
ses concluded that ACL reconstruction with a BTB auto-
graft provides superior static knee stability and less risk of
graft failure, but with an increased postoperative compli-
cation rate when compared with an HT autograft. There is
also concern regarding anterior knee pain, with a risk
ratio for anterior knee pain of 1.71 in favour of HT auto-
grafts and a risk ratio for kneeling pain of 2.05 in favour of
HT autografts. QT autograft has also been described as a
suitable graft alternative for primary ACL reconstruc-
tion,’® as it achieves good clinical outcomes with a low
incidence of anterior knee pain. However, given the lim-
ited quality of the studies regarding this graft, there is a
need for a well-designed multicentre randomized control
trial comparing QT autograft with other primary ACL
autografts to confirm this assumption. Furthermore, new
evidence from the Danish Ligament Reconstruction Regis-
try?% has shown that in spite of the fact that QT achieves
excellent improvements in knee laxity and subjective out-
come similar to BTB and HT grafts, there is a concern
about the high revision rate within two years (more than
two times that of the other autografts) and more knee
laxity.

Conclusions on graft choice for ACL injuries

Graft choice in ACL surgery has been widely studied. The
decision about which graft to use remains controversial
and is probably based more on the surgeon’s personal
preferences rather than on evidence from clinical studies.
There are some controversies with the use of allografts in
younger patients and with the use of a QT autograft, with
recent evidence suggesting a higher rate of failure. On the
other hand, HT and BTB autografts appear to have similar
results, with the only concern being patients with jobs
that require kneeling, in which cases an HT autograft
would be better tolerated than a BTB autograft.

Authors’ approach

A detailed algorithm prepared by the authors is presented
in Fig. 2. Every knee injury that includes more than one
ligament reconstruction is considered an MKI. In this kind
of case, where more than one ligament should be recon-
structed, we advocate using at least one allograft, to limit
donor-site morbidity due to autograft harvesting. We pre-
fer to use allograft tissue to reconstruct the MCL, because

Combined ACL and
MCL reconstruction

MCL reconstruction
with allograft

ACL reconstruction

Older and low
demand patient

Younger and high
demand patient

Allograft Autograft

HT with S fascia and

G sparing harvesting
technique

Fig. 2 Authors’ algorithm for graft choice in combined anterior
cruciate ligament (ACL) and medial collateral ligament (MCL)

reconstruction.
Note. BTB, bone-tendon-bone autograft; HT, hamstring; S, sartorius; G, gracilis.

there is no evidence that suggests any preference for a
graft in this type of reconstruction.

For ACL reconstruction in the case of a combined ACL
and MCL reconstruction, we advocate the use of autograft
in cases where evidence suggests its use (younger patients,
more demanding patients), and allograft tissue in older
and less demanding patients (usually older than 40 years).
As scientific evidence shows an important role of the ST-G-
S complex in valgus stability in an MCL-deficient knee, we
prefer to use BTB autograft or HT autograft with a G and
S fascia-sparing technique (harvesting only the ST, and
using it as a quadruple graft; Figs 3 and 4).

Conclusion

There is a concern regarding which grafts should be used
in combined ALC and MCL reconstructions, with a paucity
of recommendations focused on this specific topic. Expert
opinions suggest the use of allograft-only reconstructions
to limit donor-site morbidity or using at least one allograft
and one autograft. When the latter approach is used and
an HT autograft is harvested, techniques that maintain

223



EFORT Open revieuls

Fig. 3 Hamstring tendon harvesting using a sartorius fascia-
sparing technique. Black line depicting an intact sartorius fascia
after semitendinosus tendon release.

Fig. 4 Semitendinosus tendon graft before release from
the sartorius fascia, with a sufficient length to prepare a
quadrupled graft.
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both the integrity of the S fascia and the G are recom-
mended because of the role that the ST-G-S complex plays
in valgus stability in the setting of a MCL-deficient knee.
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