
Technical Note
From the
Canada, and
Division of O
onto, Toront

T.M.H. an
The autho

of this article
online, as su

Received F
Address c

Orthopaedic
Department
Ontario, Can

� 2022 T
Arthroscopy
the CC BY
4.0/).

2212-6287
https://doi
Adjuvant Medial Collateral Ligament Release at the
Time of Knee Arthroscopy: A Controlled

Percutaneous Technique

Tyler M. Hauer, M.D., Lawrence J. Wengle, M.B.B.S., and

Daniel B. Whelan, M.D., M.Sc., F.R.C.S
Abstract: The posterior horn of the medial meniscus can be challenging to view during arthroscopy because the medial
femoral condyle obstructs vision, especially in tight medial compartments. Previous studies have described techniques for
improving access, one being a percutaneous medial collateral ligament (MCL) release. This technique allows for increased
medial compartment space, which offloads a tight medial compartment, minimizes iatrogenic chondral injury, incomplete
meniscal resection, uncontrolled MCL rupture, and allows for accurate diagnosis and management. Studies have proven
the safety of the controlled percutaneous MCL release, with no significant postoperative MCL laxity on stress views, no
subjective patient instability, fewer iatrogenic cartilage lesions, and no saphenous neurovascular injury. Furthermore,
retrospective studies have shown improved postoperative patient-reported outcomes with a controlled percutaneous MCL
release in comparison to standard of care without a release. We hypothesize that a controlled percutaneous release of the
MCL effectively alleviates some of the pressure within the medial compartment, which could potentially explain the
improved postoperative clinical outcomes. This technique also facilitates improved visualization, a decreased risk of iat-
rogenic chondral injury, and a more complete meniscal resection. The purpose of this Technical Note is to describe our
surgical technique and provide surgical pearls for a controlled percutaneous MCL release during knee arthroscopy.
njuries to the meniscus are a common problem seen
Iby orthopaedic surgeons. Arthroscopic surgery to
address symptomatic meniscal tears is one of the most
prevalent operations performed.1,2 In general, these
operations have enjoyed reasonable success with a
relatively low rate of complications.3 Despite this, there
are often technical limitations that even skilled
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arthroscopists find challenging to overcome. One of
these challenges is achieving complete visualization of
the entire meniscus for accurate diagnosis and
management.
The posterior horn of the medial meniscus can be

particularly challenging to view because the medial
femoral condyle obstructs direct vision, especially in
varus knees. This portion of the meniscus is also a
common site of injury. Inadequate visualization can
lead to diagnostic and treatment errors during knee
arthroscopy,4-6 increasing the risk of persistent
symptoms and reoperation.7 Aggressive introduction
of instrumentation has been recognized to cause iatro-
genic cartilage damage, predisposing the patient to
degenerative changes in the knee.8 Additionally,
increasing valgus force on the knee to open the medial
compartment can lead to complications including un-
controlled rupture of the medial collateral ligament
(MCL) and femoral fracture.9,10

Previous studies have described techniques for
improving access to the posterior medial meniscus. One
such technique is an outside-in percutaneous
controlled MCL release, first described in 2004.11 This
technique allows for increased medial-compartment
space, which minimizes iatrogenic chondral injury,
September), 2022: pp e1541-e1546 e1541
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Fig 2. Surface anatomy of the knee at 90� with portal
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incomplete resection, uncontrolled MCL rupture and
allows for accurate diagnosis and management.8,12-14

Our technique for controlled percutaneous MCL
release as an adjuvant in knee arthroscopy is described
in this article and Video 1. Our aim is to describe this
technique and provide technical pearls that allow for
adequate release while minimizing complications. On
the basis of previous retrospective and prospective
studies, as well as surgeon experience, we believe that
our technique provides (1) mechanical offloading of the
medial compartment, (2) a decreased risk of iatrogenic
chondral damage, (3) improved visualization of the
entire meniscus, and (4) a more complete meniscal
resection (fewer residual tears left untreated).
placement. The surface anatomy and portal placement are
marked out for the left knee. We use horizontal incisions for
portal establishment. (AL, anterolateral portal; AM, ante-
romedial portal; P, patella; TT, tibial tuberosity.)
Surgical Technique

Step 1: Patient Positioning and Setup
Once the patient has been safely intubated with a

general anesthetic, the patient is positioned supine with
a thigh tourniquet. A thigh bolster (Arthroscopic Stress
Post; Meditek, Winnipeg, Canada) is placed over the
lateral aspect of the thigh, and a foot bolster (Knee
Stabilizer; Steris, Mentor, OH) is placed in a position to
keep the knee in 90� of flexion and the foot in a
comfortable resting position (Fig 1). The thigh bolster
should be placed in a position that will allow for
appropriate valgus stress during the procedure. The
surface anatomy of the knee is then identified, and the
surgical portals are marked out accordingly (Fig 2).
Anteromedial and anterolateral portals are marked out
in a horizontal fashion.
Fig 1. Patient positioning and setup. The patient is positioned
supine with a thigh tourniquet. A thigh bolster is placed over
the lateral aspect of the thigh, and a foot bolster is placed in a
position to keep the knee in 90� of flexion with the foot in a
comfortable resting position. The thigh bolster should be
placed in a position that will allow for appropriate valgus
stress of the knee during the procedure.
Step 2: Diagnostic Arthroscopy
A diagnostic arthroscopy is performed to confirm

meniscal and other intra-articular pathology. Chondral
changes are graded. Valgus stress and slight flexion are
then applied to complete an assessment of the medial
compartment of the knee.

Step 3: Controlled Percutaneous Release of Deep
Fibers of Superficial MCL Under Direct Visualization
The medial compartment is visualized arthroscopi-

cally from the lateral portal with a 30� arthroscope. The
starting point of the release is approximated by the
surface anatomy landmarks and confirmed arthro-
scopically. With respect to the surface anatomy, the
starting point is roughly 2 to 3 cm distal to the palpable
posteromedial corner of the tibial plateau and 1 cm
Fig 3. Cadaveric surface anatomy showing the starting point
of the adjuvant percutaneous medial collateral ligament
(MCL) release. In our technique, the starting point is 2 to 3 cm
distal to the palpable posteromedial corner of the tibial plateau
and 1 cm anterior to this mark. (MFC, medial femoral
condyle.)



Fig 4. Arthroscopic view of the medial compartment from the
anterolateral portal in a left knee, showing confirmation of
the starting-point location in the anterior-to-posterior plane.
The starting point of the release is confirmed as the surgeon
identifies the junction between the body and posterior horn of
the medial meniscus; this should coincide with the poster-
omedial corner of the tibial plateau. An 18-gauge spinal
needle is placed in a submeniscal manner at this location,
under arthroscopic visualization, and can be seen in the
arthroscopic image. This spinal needle is then advanced 2 to
3 cm distal and 1 cm anterior to this mark, identifying the
location of release.
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anterior to this mark (Fig 3). Arthroscopically, this is
confirmed as the surgeon identifies the junction be-
tween the body and posterior horn of the medial
meniscus. An 18-gauge spinal needle (BD Spinal Nee-
dle, 18 gauge � 3.50 in; Becton, Dickinson and Com-
pany, Franklin Lakes, NJ) is placed in a submeniscal
manner at this location, under arthroscopic visualiza-
tion (Fig 4). Once this point is identified, the needle is
moved 2 to 3 cm distal on the proximal tibia (proximal
to distal location) and 1 cm anterior. Percutaneous pie
crusting is then performed through the same stab
incision using the 18-gauge spinal needle, moving
posteriorly to anteriorly over the deep fibers of the
superficial MCL. This is performed with the knee in
Fig 5. Two separate arthroscopic views of the medial compartme
collateral ligament (MCL) release (left) and after MCL release (ri
medial meniscus and increased space in the medial compartment
slight flexion and in valgus stress. A puncture at the site
will produce a crunching sensation with a concomitant
opening in the medial joint space seen on the arthros-
copy monitor (Fig 5). The release is titrated until the
desired opening is achieved.

Step 4: Surgical Treatment of Meniscal Pathology
Meniscal pathology can now be addressed surgically

with superior visualization, resulting in a more accurate
diagnosis and more complete resection of pathology. No
postoperative bracing is used. The patient is allowed to
bear weight as tolerated. Table 1 presents advantages
and disadvantages of the described surgical technique,
and Table 2 lists pearls and pitfalls.

Discussion
Multiple studies, as well as a recent systematic review,

have proven the safety of the controlled percutaneous
MCL release, with no significant postoperative MCL
laxity on stress views, no subjective patient instability,
fewer iatrogenic cartilage lesions, and no saphenous
neurovascular injury.8,12-21 A cadaveric study has also
proven safety of this procedure, measuring the
distance of the controlled percutaneous MCL release
to the saphenous nerve and vein on the medial side
(Fig 6).22 Furthermore, retrospective studies have
shown improved postoperative patient-reported out-
comes with a controlled percutaneous MCL release in
comparison to standard of care without a release.8

Studies have differed in their postoperative protocols,
with some studies enforcing postoperative MCL
bracing17,19 and others allowing for free range of mo-
tion without bracing.14,16,20 These studies have shown
no residual postoperative MCL laxity regardless of
bracing. Moreover, a recent study has shown that iat-
rogenic injuries to the MCL during knee arthroscopy
can be treated successfully without bracing, with com-
plete MCL recovery observed at 6 weeks.23 Given these
findings, as well as our own clinical experience, we do
nt from the anterolateral portal in a left knee: before medial
ght). One should note the improved visualization of the torn
.



Table 1. Advantages and Disadvantages of Surgical
Technique

Advantages
The technique offloads a tight medial compartment.
Iatrogenic chondral injury is minimized.
The technique allows for improved medial-compartment

visualization, which provides improved visualization of the
entire meniscus. This minimizes incomplete resection of
meniscal pathology (fewer residual tears left untreated).

The technique minimizes uncontrolled MCL rupture.
There is potential for an improved healing capacity due to

hyperemia (trephination). The ability to perform meniscal
repair techniques in the setting of ramp and/or root lesions is
improved.

Disadvantages
There is a risk of saphenous vein and nerve injury.
There is a risk of postoperative symptomatic MCL laxity.
There is a risk of increased postoperative pain at the site of MCL

release.

MCL, medial collateral ligament.

Fig 6. Cadaveric surface anatomy showing the starting point
for the adjuvant percutaneous medial collateral ligament
(MCL) release and its distance from the medial-sided knee
structures (saphenous nerve [yellow] and saphenous vein
[blue]), which must be avoided during the procedure.
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not routinely put our patients in knee immobilizers
postoperatively.
Studies related to MCL release have also differed in

the location of release, varying from the femoral side of
the MCL to the tibial side of the MCL or a location at the
joint line.9,14,15,19 In a recent Technical Note with
video, the authors described their preferred release
1.5 cm posterior and slightly distal to the medial epi-
condyle, just proximal to the joint line.24 This method
differs from our release as described in this Technical
Note because our starting point is 2 to 3 cm distal to the
palpable posteromedial corner of the tibial plateau and
1 cm anterior to this mark. In the literature, all
Table 2. Pearls and Pitfalls of Surgical Technique

Pearls

The lateral thigh bolster must be in the appropriate location to allow
for optimal valgus stress. One should test this position prior to
draping.

The starting point for release is 2-3 cm distal and 1 cm anterior to the
posteromedial corner of the tibial plateau.

To confirm the posteromedial corner of the tibial plateau, an 18-
gauge needle can be placed in a submeniscal manner at this
location. This should be the junction between the body and
posterior horn of the medial meniscus.

Percutaneous pie crusting should be performed by moving
posteriorly to anteriorly over the deep fibers of the superficial
MCL (the tactile sensation of fiber release “popping” or
“crunching” will be acquired with time and experience, allowing
for titration of the release).

The MCL release should be performed with the knee in slight flexion
(no more than 15�-20�) and valgus stress to keep the MCL under
tension. The increase in the medial joint space is visualized on the
arthroscopy monitor, and the release is titrated until the desired
opening is achieved.

MCL, medial collateral ligament.
described techniques have been performed safely
without risk of short- or long-term morbidity.21,24

At this time, most of the evidence regarding the safety
and efficacy of controlled MCL release is retrospective
in nature. There have been 2 prospective studies, both
of which were relatively small and lacked a valid con-
trol group.14,20 No complications of the procedure were
reporteddneither persistent valgus instability nor
saphenous nerve or vein injurydand improved
patient-reported outcomes were observed.
In multiple recent randomized controlled trials, there

have been equivocal results with arthroscopic partial
Pitfalls

Improper positioning of the lateral thigh bolster can lead to
inadequate valgus stress and compromise the adequacy of release
(use of an arthroscopic leg holder can be considered).

Saphenous nerve and vein injury is possible if outside of the
preferred release location (too posterior and too distal would put
these structures at risk).
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meniscectomy in the setting of degenerative meniscal
tears, showing this procedure to be equal to physical
therapy or sham surgery.25-29 This could be because
either (1) the procedure is ineffective or (2) the
procedure we are performing is not achieving its
intended purpose. With the adjuvant MCL release, we
are aiming to maximize the potential benefit by way
of a simple and effective procedure, performed
concomitantly at the time of arthroscopy.
In our experience, we have observed that patients

with degenerative medial meniscal tears routinely
present with tight medial compartments. Meniscal
pathologydoften intrasubstance changedis the first
stage of the disease. Once the degenerative process is
initiated, the medial compartment loses some height
and the MCL correspondingly shortens. Over time,
chondral changes of the medial-compartment cartilage
and an acquired varus alignment can develop in these
patients. Clinically, these patients experience pain
when in positions of strain. We hypothesize that a
controlled percutaneous release of the MCL at the time
of arthroscopy effectively alleviates some of the pres-
sure within the medial compartment, which could
potentially explain the improved postoperative clinical
outcomes. With this procedure, there are also the more
obvious benefits of improved visualization, a decreased
risk of iatrogenic chondral damage, and a more com-
plete meniscal resection, which have been described in
the literature. In conclusion, we feel that this technique
provides (1) mechanical offloading of the medial
compartment, (2) a decreased risk of iatrogenic chon-
dral damage, (3) improved visualization of the entire
meniscus, and (4) a more complete meniscal resection
(fewer residual tears left untreated).
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