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Where Are We Now?

or many surgeons, the numbers

game for multiligamentous knee

injuries is small, and so we often
rely on our years of experience [2, 3,
5-7, 10] rather than robust data based
on large randomized clinical trials.
Furthermore, the complexity of the
knee injury is worsened by the pa-
tient’s psychological trauma from the
injury, often causing poorer than expec-
ted results from the ligament tears alone
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[3, 5, 7, 9]. The stiff, painful knee after
multiligamentous knee injury surgery
clearly has every surgeon’s attention [2,
12]. We can go back 35 years to the
classic CORR publication, “Complete
Knee Dislocation: A Follow-Up Study of
Operative Treatment,” [12], which I first
read as a junior attending in 1990. In their
paper, authors Sisto and Warren [12]
cautioned that “a stiff knee is worse than
an unstable knee.” This warning bears
repeating. Avoiding a stiff, painful knee
after multiligamentous knee surgery is a
key goal in the management of the dis-
located, bicruciate, or multiligamentous
knee injury. What we knew then remains
true now; some stiffness persists in ap-
proximately one out of five patients un-
dergoing multiligamentous knee surgery.

Stiffness prevention rather than stiff-
ness treatment is the best approach. A
1995 study by Cosgarea et al. [1] noted
the safety of immobilization of the knee
in extension after ACL surgery, which
prevents stiffness by keeping the poste-
rior capsule under tension. But over
time, we learned that adding weight-
bearing and early ROM allows for
functional recovery using closed chain
or weightbearing exercises, maximizing
postoperative ACL knee function [8,
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11]. The goal for any ligament surgery is
to create a fully functional knee with
pain-free motion (or arc) and a stable,
normal kinetic chain of the lower ex-
tremity. We all advocate for early ROM
with a torn ACL, but it is the application
of early motion to the simultaneously
torn and reconstructed bicruciate knee
(torn posterior cruciate ligament [PCL]
and ACL, at a minimum), which creates
concern for instability with stretching of
grafts and repairs.

Lastly, the graft types and use of
open incisions have implications for the
development of stiffness. Early open
surgery and use of autografts both
have a slightly higher risk of stiffness
than an all-arthroscopic approach using
all-allograft tissue for reconstructions. It
is with the all-allograft approach for
reconstructing a three-ligament knee
(for example, PCL, ACL, medial col-
lateral ligament) that pushed many
multiligamentous knee injury surgeons
to use immobilization in extension for 3
to 4 weeks after surgery. As an aside,
extension loss (early flexion contrac-
ture) is much more limiting than flexion
loss. Close follow-up in the early post-
operative course after multiligamentous
knee injury surgery to recognize a
flexion contracture pushes the surgeon
to critically promote weightbearing,
prone stretching, and aggressive ROM
exercises. As shown by many surgeons,
posterior capsular contraction results in
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loss of normal mechanics, pain, and an
inability to regain a normal gait.

We now know that a multi-
ligamentous knee injury is different
from a dislocated knee [3]. Knee dislo-
cations are multiligamentous knee in-
juries, but the reverse is not always true.
Many studies on multiligamentous knees,
although valuable, are single-cruciate
knee injuries and often only involve that
of an injury to the ACL and a collateral
ligament [3, 5, 6]. The authors of the
current study [2] focus on the spectrum of
injury of a dislocation, where all patients
experienced at least a PCL injury com-
bined with at least one other ligament.

Indeed, the current study shows that
early motion after surgery for a bicru-
ciate knee dislocation does not result in
failure of the reconstruction and has a
tendency to decrease the need for ma-
nipulations. In other words, it appears
that early motion after bicruciate knee
ligament surgery is safe and decreases
stiffness.

Where Do We Need To Go?

The current study helps clarify what
many of us who actively treat patients
with bicruciate multiligamentous knee
injuries want to know: “When should
we start motion, and will early motion
create an unnecessary need for ligament
revision surgery?” Only in a larger
randomized trial can we take these early
pilot data and get some answers.

Some of the gaps in our knowledge
relate to our personal preferences in the
management of a patient with a dis-
located knee. Generally, the patient pre-
sentation  should determine the
appropriate clinical pathway [4]. At the
University of New Mexico, I am one of
five surgeons who have been successful
at creating multiligamentous knee injury
pathways that are patient-specific and not
driven by surgeon preferences. We use
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similar  procedures  perioperatively,
namely surgical reconstructions, chemo-
therapy with tranexamic acid and low-
molecular-weight heparin, and one single
rehabilitation protocol. But in our group
of well-aligned surgeons, we have our
differences with a variety of PCL re-
construction types of double-bundle,
single-bundle, and inlay all being used.
It’s normal for surgeons to differ on
technique elements like that, but the dif-
ferences add to the difficulty in compar-
ing procedures when multiligamentous
knee injury surgery often involves three
or four ligament reconstructions. Use of
allografts, timing of surgery, imple-
mentation of motion, and weightbearing
are highly experiential (not experimental)
when one looks at the multiligamentous
knee injury from a global perspective [9].
The availability of technology and allo-
grafts can make one surgeon’s experi-
ence completely different from another’s.
Future studies should examine similar
procedures and rehabilitation protocols to
minimize those variables.

With few patients with this type of
injury, enrollment and follow-up are of-
ten fraught with difficulties. The authors
of the current study had excellent follow-
up, losing only one patient in each study
group at 1 year. Those of us doing studies
on patients with multiligamentous knee
injuries understand the difficulty of pa-
tient follow-up [6, 7]. Patients with these
types of injuries or trauma often have
complicating social factors that can make
access and follow-up much more chal-
lenging. Understanding and coaching
patients on the importance of follow-up
starts at the first patient encounter, which
will help further our understanding of the
surgical treatment of the bicruciate knee.

How Do We Get There?

We have started this process by par-
ticipating in the Surgical Timing and

Rehabilitation (STaR) Trial
(ClinicalTrials.gov — NCT03543098)
organized at the University of
Pittsburgh. The STaR Trial involves
surgeons across the United States, the
US military, and Canada [6]. The
University of New Mexico participates
in this trial (as do I). The STaR Trial is
funded by the Department of Defense
(DoD; DoD contract # W81XWH-
17-2-007).

The STaR Trial is a randomized
clinical study that examines early versus
late surgery and early versus delayed
motion. Even with the STaR Trial, we
still need regular communication and
involvement of investigators to ensure
investigator equipoise, patient follow-
up, and careful avoidance of protocol
deviations. With a large multicenter trial
such as this, the time to enroll adequate
numbers of patients with multi-
ligamentous knee injuries and avoid
Type II errors requires continued focus.
The concern that Hoit et al. [2] is un-
derpowered was a consideratioin for
closing the study.

Lastly, a collaborative spirit is re-
quired to fully understand the dis-
located knee. The idea that patient
variables determine treatment of the
bicruciate knee injury is critical for a
better understanding of such injuries.
As we learn from each other, the use of
similar procedures, timing of surgery,
and even quite possibly the removal of
ego from surgical management so as to
allow movement toward evidence-
driven, protocol-based approaches
will allow us to compare similar sur-
gical procedures, ligament graft selec-
tion, techniques, and rehabilitation
protocols. Sharing these ideas, pro-
cesses, and similar approaches will al-
low randomized trials to give credible
information. Understanding the value
of an ingenious technique should not
take precedence over the need to look
for similar approaches and protocols
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