(818)

COPYRIGHT 2022 © BY THE ARCHIVES OF BONE AND JOINT SURGERY

CURRENT CONCEPTS REVIEW

From Anatomy to Complex Reconstruction: A Modern
Review on the Medial Collateral Ligament of the Knee

acob A. Braaten, 2, Mark T. Banovetz, 2, Ariel N. Rodriguez, MD, 3, Philli omas, ;
bA.B BAY?%;, Mark T. B BA'2; Ariel N. Rodrig MD, MS*3; Phillip Th MD?
Robert F. LaPrade, MD, PhD!

Research performed at the Twin Cities Orthopedics, Edina-Crosstown, Edina, MN, USA

Received: 12 July 2022

Abstract
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Medial knee injuries are prevalent, especially in young athletes. A detailed history and physical examination are
needed to accurately diagnose injuries to the superficial medial collateral ligament (sMCL), deep medial collateral
ligament (dMCL), and posterior oblique ligament (POL). The mechanism of medial knee injury often involves a
coupled valgus and external rotation force with pain and tenderness across the medial joint line. Valgus stress
radiographs assist with the diagnosis of medial knee injuries based on the quantitative extent of medial joint
gapping. Specifically, 3.2 mm of increased medial gapping is observed with an isolated grade-lll SMCL injury and
greater than 9.8 mm of gapping indicates a complete medial knee injury. Nonoperative treatment is recommended
for grade-I and Il medial knee injuries. Patients with chronic medial knee instability, or a complete tear of the medial
knee structures, may require operative treatment. Anatomic surgical techniques have proven to be highly effective

in restoring functional knee stability.

Level of evidence: V

Keywords: Anterior cruciate, Medial collateral ligament, Posterior cruciate

Introduction
njury to the medial collateral ligament (MCL)
Iand additional structures that comprise the
posteromedial corner oftheknee (PMC) are prevalent
and usually involve a valgus force combined with
external rotation of the tibia. The main static stabilizers
of the PMC are the superficial medial collateral ligament
(sMCL), deep medial collateral ligament (dMCL), and the
posterior oblique ligament (POL). Historically, the sMCL
was considered the primary stabilizer of the medial
knee. However, recent studies have elucidated the
critical roles of the dMCL and the POL in stabilizing the
medial knee. These principles have paved the way for
anatomically oriented reconstruction techniques which
have resulted in improved measures of knee stability
and functionality following PMC reconstruction. The
objective of this article is to discuss the most recent
concepts related to the surgically pertinent treatment of
injuries to the PMC.
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Surgically Relevant Anatomy
Superficial Medial Collateral Ligament

The sMCL has two tibial attachments and a single
femoral attachment. The femoral attachment is rotund
and located in an osseous depression 3.2 mm proximal to
the medial epicondyle and 4.8 mm posterior. > The sSMCL
connects directly to soft tissues on the anterior arm of
the semimembranosus tendon, 1.2 distal to the proximal
jointline. »?® This attachment site is wide and is positioned
distal to the meniscotibial ligament and anterior to the
tibia’s posteromedial crest. The distal tibial attachment of
the sMCL is encompassed by the floor of the pes anserine
bursa, which itself has a direct osseous attachment to the
tibia. 1,2 On average, the center of this attachment point
is 6 cm distal to the medial joint line. *?*

Deep Medial Collateral Ligament
The dMCL originates on the femur, approximately 1.3
cm distal to the femoral sMCL attachment.?® The dMCL
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runs deep to the sMCL and extends distal to the tibial
articular margin, firmly attaching to the medial meniscus
to form individual meniscofemoral and meniscotibial
aspects [Figure 1].° On average, the meniscotibial
component attaches to the tibia 3.2 mm distal to the tibial
joint line.? This aspect is shorter and thicker compared
to the meniscofemoral aspect, which attaches to the
femur 15.7 mm proximal to the femoral joint line.'? The
meniscofemoral aspect of the dMCL attaches to the tibia
12.6 mm distal to the proximal sMCL attachment. The
meniscotibial portion attaches 9.0 mm proximal to the
proximal sMCL attachment.*

Posterior Oblique Ligament
Originatingfromthedistalend ofthesemimembranosus
tendon, the posterior oblique ligament (POL) reinforces
the posteromedial component of the joint capsule.
The POL is comprised of three distinct fascial arms:
a superficial, central (tibial), and capsular arm.
The superficial arm of the POL runs medial to the
semimembranosus tendon’s anterior arm and alongside
the posterior aspect of the sMCL.* The central arm is
the thickest portion of the POL and originates from
the primary semimembranosus tendon, spreading out
in a posterolateral fashion. This characteristic may
be used to differentiate the POL from the sMCL. As it
courses towards the tibia, the central arm merges with
the posteromedial aspect of the medial meniscus and
firmly adheres to the tibia at the posterior articular
surface.” The central arm merges with the superficial
arm to form a shared femoral attachment, 7.7 mm distal
to the adductor tubercle and 6.4 mm posterior. This
common femoral attachment is also 1.4 mm distal to the
gastrocnemius tubercle and 2.9 mm anterior. ! LaPrade

Femoralattachment
of supérficial MCL

Meniscofemoral
portion

Meniscotibial
portion

Figure 1. Medial view illustrates the meniscofemoral and
meniscotibial components of the dMCL (left knee). The dMCL
attaches to the medial meniscus slightly distal to the tibial
articular margin. dMCL, deep medial collateral ligament; MFC,
medial femoral condyle, MCL, medial collateral ligament.'*

MODERN MCL INJURY PRINCIPLES

et al. proposed that anatomic-based POL reconstruction
should reproduce the native orientation and attachments
of the central arm. 8

Biomechanics
Superficial MCL

The sMCL represents the main restraint to valgus
knee laxity. ° Recent studies have revealed that the
sMCL is functionally comprised of proximal and distal
components, each with distinct properties essential
for knee kinematics and stability. 1®* Surgical sMCL
treatment must anatomically restore the discrete
functions of the proximal and distal components.

The proximal component of the sMCL is the principal
static stabilizer of valgus movement for all angles of
knee flexion. 2 The distal component of the sMCL is
the principal restraint against external rotation at 30°
of knee flexion and the main static stabilizer to resist
internal rotation at all degrees of knee flexion. 2! When
severe injury to the sMCL components occurs, the main
objective should be to reconstruct the native anatomy
such that the distinct biomechanical functions of the
sMCL proximal and distal components is restored.!?

The sMCL provides knee stability in conjunction with
the anterior cruciate ligament (ACL) and posterior
cruciate ligament (PCL). Chronic valgus instability due
to sMCL injury disrupts the load-sharing equilibrium
of the knee and aberrantly intensifies the loads on the
ACL and PCL."3

The sMCL and POL function in concert to resist internal
rotation of the knee. When a sMCL injury occurs, the load
response on the POL is abnormally increased, suggesting
a codependent relationship with the sMCL. The POL
should be anatomically reconstructed concurrently with

relationship of the sMCL to the POL (left knee). The attachment
sites of the semimembranosus (SM) tendon and adductor magnus
(AM) tendon are also noted. 18 sMCL, superficial medial collateral
ligament; POL, posterior oblique ligament.
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the sMCL in cases of severe sMCL injury. 4

Posterior Oblique Ligament

The POL primarily functions to protect the knee
against abnormal internal rotation for all degrees of
knee flexion, a function complementary to the sMCL.?
The POL also serves as a secondary stabilizer for valgus
and external rotation.>101

Deep Medial Collateral Ligament

The dMCL has the lowest values for stiffness and load-
at-failure of the medial knee structures and primarily
functions to restrain the knee against abnormal valgus
movement. > The meniscofemoral component of the
dMCL provides this function for all degrees of knee
flexion, whereas the meniscotibial component primarily
resists valgus motion at 60° of knee flexion [Figure
3]. % A study by LaPrade et al. found that ligament
tears of the dMCL meniscofemoral and meniscotibial
components occur more frequently than injures of the
dMCL intrasubstance. '°

Clinical Evaluation

Clinical evaluation of the knee is an essential step in
identifying the specificlocation and extent of aknee injury.
However, factors such as pain, swelling, and polytrauma
may limit the effectiveness of the clinical assessment. Due
to the variability of presentation, radiographic evaluation
is widely regarded as a useful, objective supplement to
the clinical assessment of MCL injuries. 27

To assess the degree of medial knee injury, the valgus
stress test is performed at both full extension and with
the knee flexed at 30°. It is essential to assess for the
presence of a firm valgus endpoint. If an endpoint is not
detected with an applied valgus load, it is likely that the
PMC structures are completely ruptured, requiring the
ACL to secondarily function as a valgus restraint. ! As a

Figure 3.Photograph ofarightkneeillustrating the meniscofemoral
and meniscotibial components of the deep medial collateral
ligament (dMCL).
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result, the Lachman and pivot shift tests should be used to
assess ACL integrity in the setting of medial knee injury. °

The valgus stress test is first performed at 30° of flexion.
Subjective gapping of 3-5 mm of the medial compartment
indicates an isolated sMCL injury and 5-7 mm of gapping
indicates additional ligamentous injury to the dMCL and
POL [Figure 4]. Greater than 7 mm of medial compartment
laxity signals the involvement of an ACL injury. '®

Next, the valgus stress test is performed with the knee
in full extension, allowing the clinician to determine the
presence of a concomitant knee injury. 7 For an isolated
MCL injury, little-to-no laxity is typically present when a
valgus stress is applied to a knee at full extension. A grade-
I MCL injury corresponds to 1-2 mm of increased medial
compartment gapping at full extension compared to the
uninjured knee. 7 However, in the case of a complete MCL
complex injury or a combined MCL and ACL injury, greater
than 2 mm of medial compartment gapping is observed
when valgus stress is placed on the knee in full extension. 8

It is important to assess the degree of an sMCL injury
and determine the involvement of additional PMC
structures. Increased valgus gapping at 30° of flexion, but
not in full knee extension, indicates an intact POL. 9 The
anteromedial drawer test is performed if injury to the POL
is suspected, assessing for the extent of anteromedial tibial
rotation compared to the uninjured knee.?718

Previous studies have reported that the dial test can
identify the presence of a complete injury to the medial
structures. >° Performed at 30° and 90° of knee flexion,
a positive dial test is observed with excessive external
rotation of the tibia.

Radiographic Evaluation

Stress radiography is an invaluable asset for the
management of medial knee injuries [Figure 5]. Valgus
stress radiographs are a reliable, accessible, and
quantifiable method for evaluating medial compartment
gapping, especially when complemented with a history
of injury and detailed clinical assessment. %7 However,
pain, immobility, and the degree of muscular relaxation
may decrease the practicality of stress radiography.!61920

The utility of radiographs has increased over the past
few years due to the adoption of anatomic-based PMC

Figure 4. Valgus stress examination in a left knee performed at 30°
of knee flexion by cradling the leg to assess for subjective medial

joint gapping.
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Figure 5. Valgus stress radiographs depict a 3.0 mm difference in
medial compartment gapping between the right knee (A) and the
left knee (B). LaPrade et al. reported that greater than 3.2 mm of
side-to-side medial compartment gapping is required to diagnose
a grade-III MCL tear.'® MCL, medial collateral ligament.

reconstructions. # In a cadaveric model, Wijdicks et al.
concluded that standard radiographs were consistently and
accurately able to assess the attachment points of medial
knee structures to well-established osseous landmarks. 3

Valgus stress radiographs are used to quantitatively
grade the extent of a medial knee injury. Isolated grade-
Il sMCL injury results in enhanced medial compartment
gapping of 1.7 mm and 3.2 mm, respectively, at 0° and 20°
of knee flexion. '® Furthermore, complete medial knee
tears were associated with 6.5 mm and 9.8 mm of medial
compartment gapping at 0° and 20° of knee flexion,
respectively. 1617

Magnetic resonance imaging (MRI) is another useful
modality for the evaluation of PMC injury [Figure 6].In a
study of sixty-three patients, Yao et al. reported that MRI

Proximal Injury
sMCL

Figure 6. T2 Weighted Fat Saturation MRI illustrates a coronal view
of a proximal avulsion tear of the sMCL in a multiligament injured
knee. MRI, magnetic resonance imaging; sMCL, superficial medial
collateral ligament (left knee).
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had a diagnostic accuracy of 87%.”?* The MRI coronal
plane is optimal for precise evaluation of the medial
structures of the knee and it has been suggested that T-2
weighted imaging provides superior visualization of focal
injury. 22 The extent of subcutaneous edema, striation,
hyperintensity, and discontinuity are all relevant to
grading MCL injury. 22 The MRI is most useful in
acute cases to precisely identify injury to the individual
ligamentous structures of the PMC.

Subjective and Objective Classification of PMC
Injuries

The American Medical Association (AMA) provides a
standardized guide to classify medial knee injuries as
grade-1, grade-II, or grade-IlI, based on the amount of
localized tenderness and subjective medial compartment
laxity compared to the uninjured knee. ** Accurate
grading of medial knee injuries highly depends on the
detection of a firm endpoint on physical exam and the
pain tolerance of the patient. 5°

Unlike higher-grade injuries, grade-1 tears typically
present without knee instability. A grade-I tear is
consistent with 0 to 5 mm increased medial compartment
gapping compared to the contralateral knee. ° Grade-
II tears present with 6 to 10 mm of increased medial
compartment gapping due to partially torn MCL and POL
fibers. Isolated grade-III MCL injuries involve a complete
tear of the medial knee ligaments and present with a
minimum of 10 mm of medial compartment gapping. ° It
is important to recognize that subjective laxity correlated
with the AMA classification overestimates the true extent
of objective medial knee gapping that is observed on
stress radiographs. The grade of the knee injury predicts
both the healing capability and the necessity of surgical
management.

Treatment
Nonoperative treatment

The MCL has significant potential to heal, unlike other
ligamentous structures of the knee. In addition, surgical
treatment is not always required for isolated complete
medial knee tears. >?? The profuse vascular supply to the
MCL facilitates healing through a standard mechanism of
inflammation, repair, and remodeling. >**

The capacity of the MCL to heal is not uniform. It is
well reported that meniscotibial (distal sMCL) tears
have a worse healing rate than meniscofemoral tears.
16 Cinque et al. proposed that the sMCL tibial fixation
on the interposed pes anserine, rather than directly
on the osseous surface, results in poor vascularity and
decreased healing potential.

Nonoperative treatment is generally recommended for
grade-I and II MCL injuries. *?° Lundberg and Messner
observed that 92% of patients with partial MCL injury
experienced a return to normal knee function. However,
in the injured knee, preliminary osteoarthritic changes
were observed in some imaging studies ten years after
the injury. 826 Partial MCL injury treatment should
emphasize early and controlled postoperative range
of motion exercises starting on day one, along with
protective weight-bearing to lower the risk of joint



(822)

THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR
VOLUME 10. NUMBER 10. OCTOBER 2022

‘ MODERN MCL INJURY PRINCIPLES

Figure 7. Intraoperative images of sSMCL reconstruction. (A) illustrating the placement of a bioscrew to fix the proximal sMCL graft within the
femoral tunnel. (B) illustrating the placement of a suture anchor to fix the distal end of the sMCL graft to the tibia. sMCL, superficial medial
collateral ligament (left knee).

stiffness and arthrofibrosis. %’

The optimal treatment of grade-III MCL injuries has
attracted significant controversy in the literature. Several
studies have reported positive outcomes associated with
nonsurgical management of grade III MCL injuries.?®3!
Hence, nonoperative management is typically the first
line treatment for most isolated and acute grade-III MCL
injuries, after careful exclusion of concomitantinjuries that
may require operative management. *® For acute grade-III
MCL injuries, current management favors an early range
of motion through a functional rehabilitation program.
The knee should be effectively stabilized to minimize the
degree of external rotation and valgus stress. Although
there is no current consensus in the literature about the
effectiveness of a hinged brace following grade III MCL
complex injury, the present researchers recommend a
hinged knee brace to protect the healing MCL fibers so that
it does not heal in an attenuated position. °®

Grade-III MCL nonoperative treatment may result in
residual knee instability that jeopardizes other knee
ligaments. A study that compared grade-II and grade-III
MCL complex injuries found that a significant majority of
patients with grade-III injuries experienced residual laxity
and had evidence of osteoarthritic changes. 3? Successful
nonoperative treatment of complete grade-I1I MCL injuries
highly depends on an intact ACL. ¥ For a combined grade-
[II MCL injury and ACL tear, to prevent ACL graft failure, it
is essential that the MCL heals completely for 5-7 weeks
before ACL reconstruction is completed. 1733

Operative Treatment

Operative treatment is often performed on patients
with multiligament knee injury involving high-
grade tears to the PMC or patients with subacute or
chronic valgus instability who have failed to improve
through nonoperative management. '73* Combined
PCL and MCL tears almost always require surgical
treatment to correct the significant medial knee laxity
commonly observed. ' In addition, reconstruction
for combined ACL/PCL/MCL injury is recommended
because delaying treatment (greater than three weeks)
may result in persistent medial knee laxity that is
resistant to surgical correction. '*%° Other injuries can
require surgical restoration of the normal anatomy
to facilitate healing. For example, the sMCL may be
situated externally to the pes anserine tendons or may
become entrapped in the medial knee joint, preventing
reattachment to the tibia. 18

Complete PMC reconstruction is typically indicated in
patients who are limited in their day-to-day activities by
chronic valgus and rotary knee instability [Figure 7]. 57
The knee alignment of the weight-bearing frontal plane
should be evaluated prior to reconstruction. Valgus
misalignment may lead to soft tissue stretching of the
graft and is linked with a greater likelihood of failure for
chronic PMC injuries. 7 Valgus malalignment in cases
of chronic PMC injury should be initially corrected with
first-stage distal femoral osteotomy or concurrently with
a PMC reconstruction [Table 1].5%7

Table 1. Pearls and Pitfalls of PMC Reconstruction

Pearls

Pitfalls

A thorough physical exam, supplemented with stress radiographs and
MR], is essential for an accurate and complete diagnosis of a medial-
sided knee injury.

Medial sided femoral tunnels should be drilled by aiming anteriorly and
proximally.

Posterior placement of the sMCL graft tibial insertion more closely
reproduces native anatomy and decreases the risk of graft failure.

Passing sutures should be left in place after each tunnel is drilled to
assist with later graft passage.

MCL reconstruction may be compromised by nonanatomic tunnel
placement. Verify that the guide pins are in the correct anatomic placement
prior to drilling.

The sMCL tunnel should be aimed transversely across the tibia and 30°
distally to reduce the risk of sMCL and POL tunnel convergence.

If chronic limb malalignment is not addressed before or concurrently with
the reconstruction, there is increased risk of graft stretching or failure.

Failure to properly remove all soft tissue from tunnels may impede graft
passage.
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Anatomic Augmentation Repair of the Superficial
Medial Collateral Ligament (sMCL)

Anatomic augmentation repair is typically performed
if poor tissue quality prevents primary sMCL repair.
* We advocate for an anatomic augmented repair
technique reported on by Serra Cruz et al.*® Anatomic
augmentation of the sMCL is initiated with an incision
starting directly between the medial portion of the
patella and the adductor tubercle (AT) and distally
extending 7 cm past the joint line. The surgeon must
carefully bypass the saphenous nerve located 5 cm
posterior to the AT. ¥

Blunt dissection is then completed until the sartorial
fascia is visualized, allowing for the identification and
isolation of the pes anserinus tendons. A hamstring
tendon stripper detaches the proximal end of the gracilis
and semitendinosus tendons, leaving the distal insertions
intact. 3 The surgeon should identify a remnant of the
sMCL at the point of tibial attachment on the posterior
aspect of the medial tibia, 6 or 7 cm distal to the joint
line. To securely attach the hamstring grafts to the tibia,
two double-loaded suture anchors are fixed at the sMCL
distal tibial insertion, which is 6 cm distal to the joint
line indicated by the sMCL remnant. ¢ The first anchor
is posteriorly inserted on the tibia, and the second is
inserted marginally proximal and anterior to the first.
Both grafts and any present sMCL remnants are then
sutured to the tibia to reconstruct the distal tibial sMCL
attachment.?638

Attention is next given to the proximal attachment site
of the sMCL, positioned 12 mm distal to the adductor
tubercle and 8 mm anterior. This structure can be
identified by following the adductor magnus tendon
to its femoral insertion. *® Sharp dissection of bone is
necessary to clear the surrounding soft tissues and
visualize the proximal sMCL attachment. An eyelet pin
is drilled through the sMCL femoral attachment with an
aiming guide and a 7-mm acorn reamer is used to over-
ream a 35-mm-deep tunnel. The tendon grafts must
be placed deep into the sartorial fascia, reproducing
the native orientation of the sMCL.*® The gracilis and
semitendinosus grafts should be measured from their
distal insertion to 30 mm past the reconstruction tunnel
and excess graft removed. This measurement allows
30 mm of the graft to be whipstitched and, using the
passing suture, brought into the tunnel [Figure 8]. With
the knee flexed to 20° and neutrally rotated, the graft is
fastened in the tunnel using a 7 x 20 mm bioabsorbable
screw to stabilize the graft while applying a slight
varus force reduction. A final double-loaded suture is
placed to recreate the sMCL attachment to the proximal
tibia.>363?

Anatomic Complete Posteromedial Corner (PMC)
Reconstruction

We recommend an anatomic-based technique
developed by LaPrade et al. which reconstructs the
proximal and distal components of the sMCL and POL
with two separate grafts [Figure 9]. To expose the
attachment sites, an anteromedial longitudinal incision
is made 4 cm medial to the patella and extended along

MODERN MCL INJURY PRINCIPLES

~ A

Figure 8. Intraoperative image illustrating proper marking and
whipstitching of the proximal end of the sMCL graft. This is done to
mark the correct graft length before removing excess graft tissue.
This allows for enough graft length for fixation within the femur
and proper tensioning of the graft. (left knee).

the medial knee until the incision is distal to the joint
line by 7 cm. Next, 6 cm distal to the joint line, the
sMCL distal tibial attachment site is identified deep to
the fascial expansion of the sartorius muscle and pes
anserine bursa. Once exposed, an eyelet passing pin is
transversely drilled into the distal sMCL attachment.
A 7-mm reamer is then used to ream the tunnel to a
depth of 25 mm.5,8 To avoid tunnel convergence in the
tibia during combined PMC and PCL reconstruction,
the sMCL tunnel is aimed transversely across the
fibula, at a 30° angle distally.** A 25-mm deep closed-
socket tunnel is then drilled with a 7-mm reamer at
the POL tibial attachment site, slightly anterior to the
semimembranosus tendon’s direct arm. When a PCL
tunnel is also present, the POL tibial tunnel guide pin is
aimed approximately 15 mm medial to Gerdy’s tubercle
and drilled across the tibia.

Anatomic femoral tunnel placement of the sMCL and
POL requires the quantitative identification of osseous

A

Semitendinosus
Gracilis
Semendinosus |
asgrall —
Sartorius -+

Sartorius -
sMCL grat

Figure 9. Illustration of sMCL surgical techniques in a left knee:
(A) anatomic sMCL repair and (B) anatomic sMCL reconstruction.
sMCL, superficial medial collateral ligament; VMO, vastus medialis
oblique. Reproduced with permission from LaPrade et al.*®
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landmarks and results in near-native force distribution
across the reconstructed grafts. The adductor magnus
tendon should be isolated and traced back to the AT,
also referred to as the “lighthouse of the medial knee.”
The medial epicondyle is identified 8.3 mm anterior and
12.6 mm distal to the AT. The sMCL proximal attachment
is 3.2 mm proximal and 4.8 mm posterior to the medial
epicondyle. ' The POL femoral attachment site is 7.7 mm
distal to the gastrocnemius tubercle and 2.9 mm anterior.
Once the sMCL and POL attachment sites are identified,
an eyelet passing pin is first reamed at the POL site and
then the sMCL site, maintaining a sufficient bone bridge
between sites. Twenty-five mm deep tunnels are reamed
with a 7-mm reamer at the sMCL and POL femoral
attachment sites.

It is critical to avoid tunnel convergence during
medial knee reconstructions. Moatshe et al. proposed
guidelines to avoid sMCL and POL tunnel collision. In
combined PMC and PCL reconstruction, the femoral
tunnels should be aimed anteriorly 20° to 40° and
proximally by 40°. The same study found that POL
tunnel orientation was optimized at 20° proximally and
20° anteriorly. *

Reconstruction graft lengths for the sMCL and POL
should measure approximately 16 cm and 12 cm in
length, respectively. After the grafts are fixated using a
cannulated bioabsorbable screw, the POL graft must be
fastened at full extension. This orientation maximizes
tension on the POL fibers. 7 Once the POL is fastened,
the sMCL is secured at 20° of knee flexion with the
application of a slight varus reduction force and with
the tibia neutrally rotated. The varus reduction force is
necessary to prevent medial compartment instability.
Lastly, the proximal tibial attachment of the sMCL is
secured with a suture anchor placed 12.2 mm distal to
the joint line, slightly medial to the anterior arm of the
semimembranosus tibial attachment.>8

Postoperative Rehabilitation

Patients remain non-weight bearing with crutches for
six weeks after surgery and utilize a knee immobilizer
to support the joint. ®* They may transition into a hinged
knee brace once swelling reduces enough for proper
brace fit. The immobilizer or brace is removed for bathing
and four times daily for therapeutic exercise sessions.
Frequent sessions of vasopneumatic cryotherapy and
routine use of lower extremity compression stockings
are recommended for managing postoperative knee and
limb swelling. *?

Arthrofibrosis represents the most frequent complication
following operative treatment of a PMC-related injury. ¢ An
effective rehabilitation program should aim to decrease the
incidence of arthrofibrosis through early passive motion
starting on day one postoperatively. Anatomic-based
reconstructions coupled with early motion rehabilitation
decrease the risk of arthrofibrosis with no additional risk
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of the graft(s) stretching.* Therefore, we advocate for
early, supervised rehabilitation which begins the first day
after surgery. #>3

Surgical Outcomes

There is debate regarding the optimal surgical
treatment for a grade-III PMC injury. Wijdicks et
al. investigated cadaveric knee kinematics after
sMCL augmentation (sMCLA) and anatomic sMCL
reconstruction (sMCLR). The researchers reported
that both the sMCLA and sMCLR significantly
decreased medial compartment gapping in addition to
decreasing the extent of valgus and external rotation
when compared to a sectioned sMCL.*® The sMCLA and
sMCLR techniques did not demonstrate significantly
different outcomes. Each technique allowed for fewer
than 2 mm of medial joint gapping, performed at 0°
and 20° of knee flexion. Neither the sMCLA nor the
sMCLR was able to recreate the stability of a native
MCL.*8

A recent study by LaPrade et al.*® investigated
the clinical outcomes of sMCL augmentation
repair versus sMCL autograft reconstruction. The
researchers reported no significant differences in
objective clinical outcomes at one year follow up for
the sMCL augmentation repair and sMCL autograft
reconstruction groups. All patients completed a
rehabilitation program with early knee motion,
and there was no evidence of graft attenuation or
arthrofibrosis at one year postoperatively.*?

LaPrade and Wijdicks reported significantly
improved outcomes following an anatomic medial knee
reconstruction. ® Postoperative International Knee
Documentation Committee (IKDC) scores after surgery
averaged 76.2, versus preoperative average IKDC score
of 43.5. All patients in the cohort reported elimination of
side-to-side instability, confirmed by side-to-side stress
radiographs. The researchers concluded that anatomic
medial knee reconstruction effectively restored valgus
and rotational stability. 8
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