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Technical Notes

Re-tensioning of the medial collateral ligament
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INTRODUCTION

The principal ligaments on the medial aspect of the knee are composed of the superficial medial 
collateral ligament (sMCL), the deep medial collateral ligament (MCL), and the posterior oblique 
ligament (POL).[1,2] sMCL injury is the most common of all knee ligamentous structures.[2] Often, 
these injuries occur during participation in a contact sport and are more commonly seen in 
young and active male patients.[1,2]

The sMCL is the largest ligament found on the medial side of the knee and is composed of one 
femoral origin and two tibial attachments.[3] Cavaignac et al.[4] performed a cadaveric study to 
evaluate the deep MCL and found that the isolated sectioning of this portion of the MCL was 
associated with an increase in knee internal and external rotation, with the greatest amount of 
rotation found at 30° of flexion and extension. Furthermore, Robinson et al.[5] reported that the 
deep MCL is a secondary restraint to valgus. However, as long as the sMCL remains intact, no 
significant changes in valgus laxity are seen, regardless of the deep MCL.

Most patients with MCL injuries can be successfully treated through conservative measures and 
return to pre-injury activity without sequelae.[1] Nevertheless, surgery may be necessary in cases 
of high-grade MCL tears, as well as an MCL tear combined with a multi-ligament knee injury.[1] 
In cases with chronic laxity and symptomatic valgus abnormality, which occurs as a result of MCL 
injury, surgical treatment may be indicated.[1] This technical note aimed to describe our preferred 
method to address MCL laxity through re-tensioning of the ligament by way of trephination of 
the neighboring aspect of the tibia.

ABSTRACT
Medial collateral ligament (MCL) injuries, especially in young active patients, can be particularly limiting, 
resulting in valgus laxity and overall instability of the knee in some cases. Although conservative management 
of this injury has demonstrated positive outcomes and the return to the pre-injury level of sport, surgery may be 
performed in cases of chronic and symptomatic MCL injuries that do not respond to non-operative management. 
In this technical note, we describe our preferred method for treating chronic MCL laxity associated with 
symptomatic valgus abnormality and re-tensioning the ligament through trephination of the tibia.
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SURGICAL TECHNIQUE

Pre-operative setup

The patient is placed supine, and a thorough knee physical 
examination under anesthesia is routinely performed, 
evaluating the varus/valgus laxity as well as rotatory 
instability, particularly through the anteromedial drawer. 
The valgus and varus stress tests are performed at 30º of knee 
flexion as well as at full extension in order to evaluate the 
extent of the injury to the medial side. We suggest performing 
the physical exam on both knees, with the contralateral, 
uninjured knee serving as the reference for normal laxity 
values. Once the tests are performed, a tourniquet is secured 
on the proximal aspect of the surgical limb. The knee is 
then prepared and draped in a standard sterile fashion, and 
the tourniquet is inflated to 250–350 mm  Hg to begin the 
procedure.

Approach and incision

To ensure the correct position of the incision, we use a variety 
of bony landmarks, including the patellar inferior pole, the 
medial femoral condyle, the medial tibial plateau rim, and 
the tibial tuberosity. Using these landmarks as our guide and 
according to the surgeon’s preference, a surgical pen may 
be used to outline any relevant bony landmarks for easier 
identification throughout the procedure. An 8  cm curved 
incision is performed on the medial side of the proximal tibia, 
beginning at 1  cm distal to the inferior pole of the patella. 
Following this, the subcutaneous tissue is carefully dissected 
using Metzenbaum scissors, taking care to avoid damage to 
the saphenous vein and nerve. Once adequately exposed, the 
hamstring and semimembranosus tendons are identified, and 
a longitudinal 5 cm incision is performed on the superficial 
layer of the MCL. Following this, a subperiosteal detachment 
is performed, specifically on the posteromedial aspect of the 
ligament [Figure 1].

Trephination

A cannulated trephine made up of a cylinder with a small 
peg at one end and the actual trephine, which encloses the 
cylinder, designed by the senior author (JLEG), is used to 
remove a rounded plug of bone 1.2 cm wide from the medial 
condyle of the tibia [Figure 2]. The cylinder with the small 
peg is first hammered into the location directly between the 
semitendinosus and semimembranosus tendons, with the 
peg hitting against the tibia to create the indentation that 
will guide the trephination technique. At the site of this 
initial indentation, a 4.5  mm drill is used to perforate the 
tibial cortex directly perpendicular to the tibial axis, creating 
a unicortical hole. The peg of the cylinder is then inserted 
into the newly formed unicortical hole and will remain in 

Figure 1: (a) An 8 cm incision is made on the proximal medial tibia, 
starting 1 cm distal to the inferior pole of the P.  (b) The medial 
collateral ligament (blue arrow) is exposed. (c) A 5 cm longitudinal 
incision is made along the superficial layer of the ligament (blue 
arrows). P: Patella, TT: Tibial tuberosity.

this position during trephination. Once the cylinder is in 
place, the trephine, which encloses the cylinder, is situated 
at the trephination site. The trephine is then drilled down, 
as the cylinder helps maintain a steady position, to obtain 
the 1.2  cm wide bone plug to be used for re-tensioning 
of the MCL [Figure  3]. Once drilling is complete, the plug 
is removed using a 4.5  mm cortical screw (DePuy Synthes, 
Raynham, MA), which is inserted into the previously drilled 
4.5 mm hole. Following this, the opposite cortex of the tibia 
is drilled with a 3.2  mm drill perpendicularly to the tibial 
axis. Once completed, the tunnel is measured, and then, a 
4.5  mm trephine is used (DePuy Synthes, Raynham, MA). 
The correct size of the 4.5  mm cortical lag screw (DePuy 
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Figure  2: (a) A specially designed cannulated trephine (yellow 
arrows) is used to remove a 1.2 cm wide bone plug from the right 
knee. (b) A cylinder with the small peg (yellow arrow) is inserted 
into the unicortical hole (black arrow). The trephine is placed 
underneath the medial collateral ligament, and the tibial cortex is 
perforated perpendicular to the tibial axis.

inferior aspects of the ligament supply the tension needed 
during this portion of the technique. Then, an incision is 
made 1  cm medially from the initial incision on the MCL 
[Figure  4]. Following this, the cortical lag screw (DePuy 
Synthes, Raynham, MA) with a metal washer (DePuy 
Synthes, Raynham, MA) is drilled through the newly created 
incision and into the previously drilled hole with a standard 
screwdriver. It is crucial to completely introduce the bone 
plug into its native location while maintaining the MCL 
secure and appropriately tensioned. Once the bone plug has 
been driven all the way down with the MCL underneath, 
the knee is extended, and a valgus stress test is performed to 
verify the procedure’s effectiveness. Following this initial test, 
the knee is assessed for any signs of rotational instability.

Wound closure

Once trephination and re-tensioning of the MCL are 
complete, a thorough irrigation with saline solution is 

Synthes, Raynham, MA) is then selected based on the 
previous measurement.

Re-tensioning of the sMCL

The knee is positioned at 45° of flexion, and the surgeon’s 
assistant applies a slight varus force. The posterior part of 
the sMCL is then tensioned anteriorly and distally to correct 
for prior laxity. Kocher clamps placed on the superior and 

Figure 3: The 1.2 cm wide bony plug (black arrow) is removed from 
the proximal tibia using a cortical screw (yellow arrow).

Figure  4: (a) After the removal of the bone 
plug, a small incision (white arrow) is made 
1 cm medially from the initial incision (black 
arrow). (b) The medial collateral ligament 
is re-tensioned with Kocher clamps. A 4.5 
mm cortical screw (black arrow) is inserted 
through the bone plug into the created 
defect (blue arrow). (c) The final view shows 
successfully implemented cortical screw and 
washer (black arrow). P: Patella.
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performed. A  combination of ropivacaine 7.5  mg/mL 
(20  mL) and epinephrine (2  mL) is also mixed into the 
irrigation solution to minimize post-operative bleeding. 
The tourniquet is released, and hemostasis is achieved using 
a coagulator. A  non-absorbable #2 Ethibond 2–0 suture 
(Ethicon, Somerville, NJ) is then used to close the initial 
incision on the MCL [Figure 5]. Afterward, the subcutaneous 
tissue layer is closed using #2.0 Vycril sutures (Ethicon, 
Somerville, NJ) and the skin layer is closed in a standard 
fashion using # 4-0 Mononylon suture (Ethicon, Somerville, 
NJ). Post-operative knee radiographs are performed to verify 
the fixation [Figure 6].

POST-OPERATIVE PROTOCOL

A long knee brace set at 15° of flexion is used for the 
1st  7  days to protect the construct. Following this period, a 
full range of motion and weight bearing is encouraged at 
the patient’s discretion. However, we suggest using crutches 
for balance during this rehabilitation portion. Physical 
therapy begins after the first week and continues for the 
first three months. The progression of the physical therapy 
program is tailored for each patient based on their pain 
and knee swelling. Ultimately, we encourage an early range 
of motion, but resistance exercises should be avoided for at 
least 6–8 weeks. Follow-up appointments are recommended 
at 2, 4, 8, 12, and 16 weeks and 6 months postoperatively to 
verify improvement and progression toward full recovery. 
A timetable for a complete return to sport without restrictions 
is based on the patient’s progression during physical therapy 
and overall pain in the months following surgery. However, 
we recommend no participation in contact sports for the 
initial six post-operative months.

DISCUSSION

Ultimately, MCL injuries are common, especially in 
younger male patients who participate in contact sports. 

These injuries usually occur in response to a high amount 
of valgus stress, external rotation, or a combination of 
both.[6,7] If an MCL injury is suspected, a thorough physical 
examination and imaging workup are essential for an 
accurate and detailed evaluation of the lesion, which will 
guide decision-making for treatment. It has been previously 
reported that an isolated MCL tear may be best evaluated 
at 20–30° during physical examination while valgus stress 
force is applied. This same knee position should be used 
while taking valgus stress radiographs, where the medial 
femorotibial joint space is evaluated and compared with the 
non-injured knee.[2,8-11]

Conservative treatment of MCL injuries has been reported, 
in which early and controlled range of motion exercises are 
encouraged.[7,12,13] Ellsasser et al.[14] reported that conservative 
treatment for an MCL injury in professional athletes resulted 
in good outcomes, with a 98% success rate in those managed 
conservatively versus a 74% success rate in patients treated 
through surgery. However, this difference in outcomes 
between patients treated conservatively and those treated 
surgically may be due to the criteria patients had to fulfill 
to qualify for non-operative treatment. Indelicato et al.[12] 
reported positive outcomes following conservative treatment 
in collegiate football players and highlighted that the key to 
successful non-operative management of an MCL injury is 
thoroughly evaluating for other possible injuries, including 
a potential injury of the anterior cruciate ligament (ACL) or 

Figure 5: Once the fixation of the medial collateral ligament (black 
arrows) is complete, the 5 cm incision is closed using absorbable 
sutures. P: Patella.

Figure  6: Radiographic images in the (a) anteroposterior and (b) 
lateral views of the right knee, demonstrating successful fixation of 
the bone plug (yellow arrow). Note the perpendicular insertion of 
the screw (red arrow).
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meniscus. Moreover, it has been reported that residual valgus 
laxity is identifiable in most players with an MCL injury 
following conservative treatment. However, this residual 
laxity did not influence their ability to return to sports 
successfully. Giannotti et al.[15] reported that when isolated, 
conservative treatment for all MCL injuries may result in 
good to excellent outcomes and a full return to pre-injury 
activities.

Although good outcomes are reported, failure of conservative 
treatment can exist, resulting in medial knee instability, 
dysfunction of the ACL, quadriceps weakness, and 
degenerative changes in the knee. For these cases, surgery 
is suggested, as well as in grade  III injuries if an associated 
knee ligament injury is present.[16-19] Indications for surgery 
in an MCL injury include a substantial side-to-side difference 
in valgus laxity and evidence of considerable rotational 
instability.[20]

Several techniques have been described to address 
MCL injuries, including both repair and reconstruction 
methods.[21,22] Gupta et al.[23] described an anatomic 
reconstruction technique using a semitendinosus graft, 
keeping its tibial insertion. In their technique, the 
semitendinosus is anatomically placed into the tibia and 
femur and then secured into the tunnels using adjustable 
loop suspensory fixation, providing the advantage of 
controlling the tension of the graft. Ohliger et al.[24] also 
described a reconstruction technique using the autologous 
semitendinosus attached to the tibial site, which is fixed 
in the femoral tunnel using an interference screw and 
suture anchors at the tibial site. LaPrade and Wijdicks[25] 
described an anatomical technique using two separate grafts, 
reconstructing the sMCL and the POL.

CONCLUSION

We encourage the use of our procedure for the treatment 
of symptomatic and chronic MCL injuries unresponsive to 
conservative management. In greater detail, our surgery is 
suitable in the case of valgus laxity seen in stress radiographs 
and physical examination compared to the contralateral 
side. In our clinical experience, this simple and cost-effective 
technique successfully treats chronic valgus laxity and 
instability associated with external rotation following an 
MCL injury. We acknowledge the importance of performing 
this surgical technique only in symptomatic cases, given that 
most cases of residual instability following an MCL injury 
do not affect the patient’s quality of life and may be managed 
conservatively. Although we recommend our technique, 
future studies are needed to evaluate the efficacy of this 
technique through patient-reported outcome measures.
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