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Practice Guidelines for the Management of Multiligamentous Injuries of

the Knee

Abstract

Background: Multiligamentous injuries of knee remain a gray area as far as guidelines for
management are concerned due to absence of large-scale, prospective controlled trials. This article
reviews the recent evidence-based literature and trends in treatment of multiligamentous injuries and
establishes the needful protocol, keeping in view the current concepts. Materials and Methods: Two
reviewers individually assessed the available data indexed on PubMed and Medline and compiled
data on incidence, surgical versus nonsurgical treatment, timing of surgery, and repair versus
reconstruction of multiligamentous injury. Results: Evolving trends do not clearly describe treatment,
but most studies have shown increasing inclination toward an early, staged/single surgical procedure
for multiligamentous injuries involving cruciate and collateral ligaments. Medial complex injuries
have shown better results with conservative treatment with surgical reconstruction of concomitant
injuries. Conclusion: Multiligamentous injury still remains a gray area due to unavailability of a
formal guideline to treatment in the absence of large-scale, blinded prospective controlled trials.
Any in multiligamentous injuries any intervention needs to be individualized by the presence of any
life- or limb-threatening complication. The risks and guarded prognosis with both surgical and non-
surgical modalities of treatment should be explained to patient and relations.
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Introduction
Multiligamentous  injuries have been
an uncommonly reported orthopedic

diagnosis. It has been defined as a
complete cruciate tear (Grade III) with
a partial/complete tear of medial/lateral
collateral (Grade II/III) or a partial or
complete tear of the other cruciate ligament
(Grade IT or II)." A major hindrance to
establish a uniform treatment guideline is
existence of various life- and limb-threatening
complications (neurovascular compromise)
occurring with dislocation of the knee,
which perhaps remains the most common
cause of multiligamentous injuries.?

Since the incidence of knee dislocation
accounts for <0.02% of orthopedic
injuries,>* large-scale data for comparative
analysis and defining a standard treatment
protocol are not available. There is a
paucity of high level of evidence for
the optimal management and results of
treatment being offered.

This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

The associated morbidity and the poor
clinical and rehabilitation  outcomes
have attracted attention to the rare but
serious challenge. Various controversies
regarding operative versus nonoperative
treatment, repair versus reconstruction,
time of operative intervention, and clinical
outcomes of surgical versus nonsurgical
therapy remain unanswered.

Due to inadequacy of data included in each
study, we chose to compile an evidence-
based systematic review to compare the
outcomes of various studies over the past
15 years and define a protocol of treatment
of multiligamentous knee injuries.

Materials and Methods

Two independent reviewers compiled data
over 15 years from PubMed and Medline
indexed journals using keywords of search
as: multi-ligamentous injury knee, knee
dislocation—multi  ligament injury, and
bi-cruciate ligament injury knee. The
inclusion criteria were: Level 1-4 evidence,
multiligamentous injury — 2 or more of 4
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ligaments involved, functional outcomes defined, minimum
followup of 12 months, and presence of a control group.

Functional outcomes were scrutinized using Lysholm
score, Tegner scale, International Knee Documentation
Committee (IDKC) score, and return to employment/sports.
Although the above stated measures of functional outcomes
have not yet been validated for multiligamentous injuries
specifically, various studies have standardized them to
measure outcomes. Each reference list from the screened
articles was manually checked to verify that relevant articles
were not missed. The studies not complying with the above
referencing were excluded. Type of treatment (surgical/
nonsurgical), timing of surgery (<3 weeks/>3 weeks),
and results of repair versus reconstruction were recorded
from the studies. We made use of Schenck Classification
of Knee Dislocations for standardization of ligament
injuries® [Table 1].

Results

The total indexed articles on PubMed and Medline were
521 of which relevant articles matching our criteria were
38. The required data were compared and analyzed.

The most common ligamentous injury accompanying
anterior cruciate ligament (ACL) was the posterolateral
complex (PLC) followed by medial collateral ligament
(MCL)%# [Table 2].

Surgical versus conservative treatment

From old to recent literature,’'¢ it has been concluded that
there has been a shift of management from nonoperative to
acute or delayed, single or staged operative treatment with
significantly higher mean postoperative Lysholm score,

Table 1: Schenck classification of knee dislocations

Type Description

Type 1 Injury to a single cruciate ligament (ACL or PCL)

Type 11 Injury to both cruciate ligaments (ACL and PCL)
only

Type IIIM Injury to the ACL, PCL, and medial collateral
ligament and posteromedial corner

Type I1IL HIL injury to the ACL, PCL, and lateral collateral
ligament and posterolateral corner

Type IV Injury to the ACL, PCL, medial collateral
ligament and posteromedial corner, and lateral
collateral ligament and posterolateral corner

Type V Multiligamentous knee injury with periarticular

fracture

ACL=Anterior cruciate ligament, PCL=Posterior cruciate ligament

Table 2: Recent studies depicting injury patterns

Study Year Design

Becker et al.® 2013 Prospective cohort
Zhang et al.” 2013 Case series
Anderson et al.® 2016 Systematic review

Tegner scale, and IDKC scores on long term followup.
MCL was most commonly managed -conservatively
following a cruciate ligament reconstruction and long
term followup showed good-to-excellent results.'® Surgical
treatment in cases of multiligamentous injury remains the
key to cruciate and lateral collateral ligament.!’

Repair versus reconstruction treatment

McCarthy et al.'"® and Dong et al.'” documented a role of
primary/delayed repair only in avulsion injuries of cruciate
ligaments and have advocated on conclusive evidence of
reconstruction having better results in midsubstance tears
involving collateral and cruciate ligaments.

However, reports show a high failure rate of PLC re-injury
and failures after repairs. Tenodesis has shown better
results as compared to primary repair.'! Most studies
stressed on early reconstruction of multiligamentous
injuries where authors preferred ACL in combination with
PLC reconstruction with or without posterior cruciate
ligament (PCL) reconstruction.?

Early versus delayed treatment

Early surgery (<3 week) has shown higher incidences of
postoperative stiffness and a fixed flexion deformity with
higher rates of manipulation under general anesthesia as
compared to delayed repair.>2*>2

Whereas delayed repair has higher chances of scarring
of soft tissue with more difficulty in identification and
navigation in the joint leading to higher chances of vascular
complications.” No conclusive evidence is suggestive of an
advantage offered by a single or a staged procedure.

Discussion

Treatment and rehabilitation of multiligamentous injury
is a difficult orthopedic challenge. Due to low incidence
of cases, associated limb- and life threatening injuries,
biased opinion regarding treatment, and nonavailability of
double-blinded prospective randomized controlled trials,
definitive protocols of treatment have not been established.
Most studies have not been randomized or prospective
whereby the results are biased due to variability of
administered treatment due to associated injuries.

Surgical versus nonsurgical treatment

Nonoperative modality of treatment has been documented
in the past. With the advent of newer methods of staged
arthroscopic reconstructions, the nonoperative modality
has only been reserved for old sedentary patients or cases
involving polytrauma patients requiring salvaging surgeries
ﬁrst.9’10’24’25

A subgroup analysis of 23 multiligament-injured knees
by Werier et al.’ showed that the mean Lysholm score in
the reconstructed group was 80 compared with 56 in the
nonoperative group. Bonanzinga et al.? concluded that
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combined ACL and PLC reconstruction seems to be the
most effective approach to the multiligamentous lesions
since biomechanical studies have proved the action of
posterolateral corner as a secondary restrain post ACL
injury and so, single-stage repair becomes essential to
prevent the risk of reinjury.'®

A recent study by Dhillon et al.'"* also concluded that
nonoperative management of a concomitant Type B PLC
injury adversely affects the outcomes of ACL reconstruction
in these patients. Type A PLC injuries, on the other hand,
do well without surgery and can be left as such even when
associated with a concomitant ACL tear.

With regard to combined ACL and MCL injuries, it has
been clearly documented even on long term followup that
concomitant MCL injuries can be treated conservatively
and that valgus laxity does not affect AP laxity even at a
followup of 36 months.'

On the contrary, Laprade and Wijdicks®® threw light on a
method of more anatomical medial collateral reconstruction
over sling procedures due to improved outcomes with
more objective measurement technique. There has been
increasing evidence of internal bracing also in injuries to
MCL and posteromedial corner.?’

Similarly, better results of an anatomic posterolateral corner
reconstruction have also inclined surgeons toward surgical
modality than conservative treatment in PLC injuries.?®%
The above-mentioned studies using newer techniques show
increasing inclination toward better results and surgical
treatment.

Type-1IIM knee dislocations more frequently had complete
deep MCL tears and tears of the posterior oblique
ligament compared to Type IV knee dislocations. The
study also concluded that injury to at least one structure
in the posteromedial corner occurred in 81% of patients,
regardless of injury pattern, and operative treatment
had better results compared to nonoperative treatment
in Grade III injuries to MCL in various combined injury
patterns. The overall reoperation rate was 28%, and the
most common indication for reoperation was stiffness.**!

Patient satisfaction scores as compared in four studies
involving multiligamentous injury show higher mean
Lysholm score and mean Tegner scale score in patients
treated surgically as compared to nonoperative treatment
even up to 4 years of followup. There have been studies
which have documented a higher mean IDKC score in
patients treated surgically in comparison to conservatively
treated group.!%32%

Dedmond and Almekinders analyzed 15 case series
comparing surgical versus conservative treatment which
revealed statistically significant scores (Lysholm score of
85.2 vs. 66.5), range of motion (ROM) (123° vs. 108°), and
a decreased flexion contracture (0.5° vs. 3.5°) in patients

treated surgically. However, there was no statistically
significant difference with regard to presence of instability,
return to work, or return to preinjury activity level.**

The primary injured cruciate is identified along with
secondary collateral and cruciate injuries by clinical
and radiological examination. As far as the sequence of
repair is concerned, it depends on individual case. In
cases where Grade II injuries to collaterals are suspected,
repair/reconstruction is usually not recommended. In
cases where clinical and radiological evidence confirms
bi-cruciate injury, PCL reconstruction with acute or delayed
(>4 weeks) ACL reconstruction is advised. Van der Wal
et al. ?’ advocated correction of primary rotatory instability
in the form of PLC followed by concomitant or staged PCL
and then ACL reconstruction in cases where PLC, PCL,
and ACL injuries are concomitant.?*3536

Another school of thought by Strobel et al. states that PCL
should be repaired first to reduce the posterior sag followed
by PLC repair and then ACL reconstruction in single or
staged manner as per surgeon’s preference.’’

Delayed versus acute repair

No general consensus exists regarding the best-suited
time frame for surgery.® The timing of surgery for
multiligamentous  injury is still controversial with
most surgeons advocating the role of early (<3 weeks)
single-stage surgery and rehabilitation with few others who
have documented better results with staged procedure. !

Both old and new literature by Jari and Shelbourne* and
Tay and MacDonald,* respectively, suggest decreased risk
of arthrofibrosis in a staged procedure but simultaneously
increased higher risk of failure of PLC reconstruction
in the absence of a functioning ACL. Literature by Jiang
et al* supports this approach, as staged management had
the highest percentage of excellent or good outcomes in
Type-1IIM and Type-lIIL knees in a recent systematic
review.

Early surgery has documented the advantage of easier
identification of anatomical landmarks and less scarring,
making repair easier with lesser risk of wvascular
complications.*

Mook et al. have also described that patients taken for
delayed repair have better ROM and lesser need for collateral
repair with moderate-to-good results of delayed surgery."

However, Cook et al?? concluded that knee stiffness
requiring manipulation under anesthesia and/or lysis of
adhesion was significantly higher in patients treated within
3 weeks of injury.

Karataglis et al. did a series of studies where
16 patients (46%) with chronic multiligamentous deficiency
were able to participate in sports after surgery and 32 (91%)
returned to work.** Fanelli and Edson treated 41 patients who
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sustained chronic PCL/PLC and showed excellent results
at a mean followup of 2 years.* In comparison to this,
Shelbourne et al. performed a comparative study between
the results of delayed versus acute repair in multiligamentous
injuries and concluded even poor functional scores in patients
who received delayed treatment.*’” Delayed repair has also
shown good functional outcomes in comparison to functional
scores of early repair/reconstruction, and a definite answer
remains unclear*®>! [Table 3].

Repair versus reconstruction

Authors also have different views comparing repair to
reconstruction in cases of multiligamentous injuries.
A particularly increased risk of failure has been documented
in cases of repair of PLC and fibular collateral ligament in
comparison to reconstruction using biceps tenodesis.!>!”
Although most authors today practice ACL reconstruction
to repair in cases of multiligamentous injuries, avulsion
injuries of ACL are most amenable to repair. Midsubstance
tears, acute and chronic, have shown good results only with
reconstruction.!

Stannard et al. conducted a prospective trial directly
comparing repair versus reconstruction of PLC in 57 knees.
Nearly 77% had multiligamentous injury and the repair
failure rate was 37%, compared with a reconstruction
failure rate of 9%. The difference in stability on clinical
examination between repairs and reconstructions was
statistically significant (P < 0.05)> whereas Mariani
et al. have shown no difference in functional outcomes
where 9 of 23 patients included in the study showed only
fair-to-poor outcomes (qualification C and D).%

Primary repair of ACL/PCL injuries has also shown good
to excellent Lysholm scores, comparable to reconstruction,
in two independent studies with a mean followup of 24 and
48 months, respectively.*¢>*

As far as repair versus reconstruction is concerned, author
wishes to reinforce lesser chances of failure of primary
reconstruction of PLC structures in comparison to repair
and use of fixation/repair techniques, especially in cases
of cruciate injuries associated with avulsion fractures.**5%
Chronic midsubstance repairs have proven poorer outcomes
in comparison to reconstruction. Lateral ligament complex
repair has also shown to have good functional outcomes
with quite low revision rates [Table 4].

The current literature has shown contrasting results with
similar injuries using different treatment methodologies. The
exact management protocol of these injuries still remains
unanswered. The associated injuries with knee dislocation
include administration of treatment for salvage of life/limb on
priority. Author prefers an acute (<3 weeks) surgical approach
with reconstruction of most cruciate injuries associated
with PLC injuries. Whereas MCL complex has shown good
results with both surgical and nonoperative management
following definitive surgery where Grade II and III injuries

Table 3: Studies comparing early versus delayed

reconstruction
Study Year Design
Wascher et al.*® 1999 Prospective cohort
Bernstein® 2011 Systematic review
Dwyer et al.¥ 2012 Review article
Meuffels et al.®! 2012 Systematic review
Burrus et al.’ 2016 Systematic review

Table 4: Studies comparing repair with reconstruction as
treatment

Study Year Design Level of
evidence
Mariani et al. 1999 Retrospective cohort I
Stannard et al.*? 2005 Prospective cohort 1I
Levy et al. 2010 Prospective cohort I
Peskun et al.”® 2010 Meta-analysis I
Black and Stannard er al.>** 2015 Review article I
Dwyer et al.® 2012 Review article 11

Associated Llfe
threatening injury

1

Yes l No

Emergent

Check

treatment with Vascular neurological
Damage Control Compromise
s i EOT status

I

Reduce |
Dislocation+ Fix‘
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USG-Doppler |
&CT
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prognosis done, wait and

watch with
immobilzation

bony injury, treat
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(Diagram 2)
Flowchart 1: Protocol of management of multiligamentous injury of
knee
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typically from its femoral attachment have better prognosis as
compared to injury at the tibial attachment.*>57°

Method of fixation

Authors have used aperture and suspensory fixation
techniques for fixation of graft. There have been individual
preferences with no clear cut superiority of one over the
other method. Literature is scarce in terms of methods of
fixation in multiligamentous injuries.

Suspensory fixation using a fixed or adjustable loop has
provided superiority over cross pins and aperture fixation
with respect to lesser graft cutouts per operatively and
more anatomical restoration of footprint but at cost of
more tunnel dilations and bungee effect postoperatively.
Whereas, aperture fixation has increased reports of graft

Stable condition
Multiligamentous

injury

cutouts but offers superior stability and improved stiffness
of fixation by mitigation of bungee cord effect and
windshield wiper effect. Most authors have settled on the
concept of a hybrid fixation for fixation of grafts even in
cases of multiligamentous injuries.* %

Choice of grafts

Most authors have varying opinions and preferences for
choice of graft used. There have been a wide variety of
grafts available which include autografts (hamstrings,
quadriceps, peroneus, and bone-patellar-tendon-bone
[BPTB]) and allografts. Autografts remain the most
commonly used from same or contralateral limb in cases of
multiligamentous injuries. There are no specific indications
for choice of graft to be used, and preference varies as per
the properties of graft. Hamstrings graft is easy to harvest

Both Cruciates

Single Cruciate with
collateral

Both cruciates with
collateral

PCL + GlIl MCL/LCL
( Grade I/1l usually
heal by
immobilization only)

PCL+ACL
(single/staged)
Reconstruction

ACL + GlIl MCL/LCL

( Grade I/1l usually
heal by
immobilization only)

PCLxPLC

Flowchart 2: Protocol for stable multiligamentous injury

GlIl MCL/LCL
(Staged- Grade I/1l
usually heal by
immobilization only)

ACL (single/staged)

Table 5: Outcome of operative versus nonoperative treatment

Authors Lysholm score Tegner scale IKDC ROM RTE RTS
Richter!® 64.8 2.7 NR NR 53% 17%
Rios et al.* NA NR NR NR NR NR
Wong et al.# NR NR 63.7 136.8 NR NR
Dedmond and Almekinders* 82.5 NR NR 123 Same as conservative Same as conservative

ROM=Range of motion, IKDC=International Knee Documentation Committee, RTS=Return to sport, RTE=Return to employment,

NA=Not available, NR=Not Reported.
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with lower donor site morbidity as compared to BPTB
which has a more firm and lesser elastic property. There
is no literature confirming clear superiority of one over
the other, especially in cases of multiligamentous injuries
or clearly stating choice of graft for reconstruction of any
specific ligament.*"!

Our review suggests that, with evolving minimally invasive
techniques and early and better diagnostic modalities,
surgical treatment, single/staged, has better functional
outcomes in comparison to conservative management.
Although in cases with life-/limb-threatening injuries,
salvage surgery remains of prime importance followed
by ligament reconstruction in same or different setting
[Flowcharts 1 and 2] and various studies as briefly shown
in Tables 3-5.

Conclusion

Multiligamentous injury still remains a gray area due to
nonavailability of a formal guideline to treatment in the
absence of large—scale, blinded prospective controlled
trials. Any intervention needs to be individualized by the
presence of any life- or limb-threatening complication only
after explaining risks and guarded prognosis with both
surgical and nonsurgical modalities of treatment.
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