Technical Note

Elbow Ulnar Collateral Ligament (UCL) Repair Using ®

Suture Augmentation, Anchors, and Bone Tunnels
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Abstract: Ulnar collateral ligament (UCL) repair with suture augmentation has been increasingly used to treat UCL
pathology in overhead athletes. For the appropriately indicated patient, UCL repair with suture augmentation without
reconstruction has promising results. Advantages of repair with suture augmentation include earlier return to sport, low
complication rate, and decreased operative time since there is no need for graft harvest. Previously reported techniques
use suture anchors with high-tensile and collagen-coated nonabsorbable sutures. This article provides an alternative
augmentation method using a combination of anchors and bone tunnels to obtain an isometric repair.

he ulnar collateral ligament (UCL) undergoes

valgus stress during the throwing cycle in overhead
throwing athletes.! Particularly among pitchers, UCL
injury is a major cause of medial elbow pain, decreased
throwing velocity, and decreased pitch control.”
Depending on the athlete, some UCL tears can be
treated with conservative management, including a
combination of rest, bracing, and structured rehabili-
tation.” When conservative measures fail, or when a
UCL tear occurs in an elite overhead thrower, surgical
treatment is pursued in the form of UCL reconstruction
or repair.*

UCL injury was considered career-ending among elite
baseball pitchers until 1986, when Dr. Frank Jobe first
described UCL reconstruction.” UCL reconstruction
became the gold standard for treatment of these injuries
shortly thereafter, with return to sport (RTS) rates
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ranging from 66.7% to as high as 97% in the current
literature.” UCL repair was introduced as an alternative
treatment option for these injuries in 1992° however,
more recent modifications have made UCL repair an
effective treatment option for certain UCL injuries.”*

A popular repair technique uses collagen FiberTape
with the Internal Brace (Arthrex, Naples, FL)
augmentation technique.”'’ UCL repair with this
technique has produced RTS rates comparable with
UCL reconstruction, ranging from 87% to 96.7%.'”
With comparable RTS rates, low complication rates, '’
and quicker operative times without the need for
graft harvest, UCL repair with suture augmentation is
an increasingly popular alternative to reconstruction. A
recent study reflects this as UCL repair increased from
10% annually in 2010 to 38% annually 2020 when
compared with UCL reconstruction.'*

Native UCL integrity and extent of injury should be
evaluated before proceeding with UCL repair. An acute
proximal or distal avulsion with an otherwise-healthy,
intact UCL is amenable to repair whereas evidence of
UCL attrition may be better treated with reconstruction.
Patient factors such as level of competition, athletic
goals, age, and desired time to RTS should also be
considered when deciding between reconstruction and
repair. UCL repair may be considered in athletes who
wish to RTS in a shorter time frame than allowed by
UCL reconstruction, with a reported average RTS of
6.7 months in a recent case series.”

In this article, we present an alternative method to
UCL repair with suture augmentation that uses a
combination of anchors and bone tunnels that we
believe provides a more isometric repair than previ-
ously described methods.
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Surgical Technique (With Video lllustration)

Patient Positioning

The patient is placed in a supine position under gen-
eral anesthesia. A standard hand table attachment is
used, and a sterile tourniquet is applied high on the
arm. A 6- to 8-cm incision is marked, centered over the
medial epicondyle (Fig 1). The ulnar nerve is palpated
and marked posterior to the medial epicondyle. A
careful examination is performed to ensure the nerve
does not sublux or dislocate with elbow range of mo-
tion. An Esmarch is applied, and the tourniquet is
inflated.

Surgical Exposure

The incision is made through the skin and dermis.
Superficial dissection is carried down through the sub-
cutaneous tissues using bipolar cautery (Video 1). The
medial antebrachial cutaneous nerve and/or branches
are identified and protected. The medial intermuscular
septum is identified and released from the medial epi-
condyle. The fascia over the common flexors is identi-
fied and the fascia is incised between the 2 heads of the
flexor carpi ulnaris (FCU) in line with the muscle fibers.
The FCU is split and bluntly dissected to expose the
entire length of the underlying UCL from sublime tu-
bercle to medial epicondyle (Fig 2). The substance of
the UCL is then evaluated for its quality and integrity. If
there is significant attrition of the UCL, then the patient
may be better served with a reconstruction. If the
quality of the tissue is deemed appropriate, we continue
with repair with suture augmentation. The substance of

Proximal
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Fig 2. Right proximal medial elbow. The flexor carpi ulnaris
raphe is incised and blunt dissection is performed to expose
the underlying ulnar collateral ligament (UCL). The sublime
tubercle (ST) and medial epicondyle (ME) are palpated and
identified.

the UCL is then incised from sublime tubercle to medial
epicondyle, exposing the ulnohumeral joint.

UCL Repair and Suture Augmentation

Attention is then turned to the UCL insertion at the
sublime tubercle, where overlying soft tissue and peri-
osteum is debrided. Care is taken to identify and pre-
serve the ulnar nerve, which is directly posterior to the
sublime tubercle. A 3.5-mm nonabsorbable suture

Fig 1. Right medial elbow. The patient is
positioned supine and a hand table attach-
ment is used. A 6-cm incision is marked over
the medial epicondyle. The ulnar nerve is
palpated and marked.
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Fig 3. Right medial elbow. A 3.5 mm SwiveLock anchor
(Arthrex) is inserted with 2-mm FiberTape (Arthrex) and
FiberWire (Arthrex) at the distal insertion of the ulnar
collateral ligament on the sublime tubercle. (ME, medial
epicondyle.

anchor (SwiveLock; Arthrex) loaded with 2-mm
collagen coated FiberTape (Arthrex) and 0 FiberWire
(Arthrex) is placed at the UCL attachment at the sub-
lime tubercle (Fig 3). Next, attention is turned to the
medial epicondyle. A 3.5-mm drill hole “closed tunnel”
is then made in the “elbow” of the medial epicondyle
directed proximally (Fig 4A). Care is taken to ensure
this 3.5-mm tunnel is only unicortical. Next, 2
converging 2.5-mm drill holes are created from prox-
imal to distal to converge with the 3.5-mm “closed
tunnel” in similar fashion to the humeral docking
technique for UCL reconstruction'’ (Fig 4B). The two
2.5-mm tunnels that are created to converge with the
central 3.5-mm tunnel are created so that one tunnel is
medial, and the other tunnel is anterior (Fig 4C). The
tunnels are created so that there is an adequate bone
bridge of at least 15 mm between the tunnels. If the
surgeon plans to transpose the ulnar nerve anteriorly,
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then the 2 tunnels are cheated more posteriorly so that
the suture knots are further away from the anteriorly
transposed nerve. A Hewston suture passer is used to
pass a 2-0 suture (VICRYL; Ethicon, Somerville, NJ)
throughout each bone tunnel with the loop of the su-
ture exiting distally through the larger 3.5 mm drill hole
to serve as shuttle suture later. A SutureTape suture
(0.9 mm) is then passed through the already-incised
native UCL tissue from distal to proximal in locking
Krakow fashion. One limb of the SutureTape (that was
passed through the native UCL) and one limb of the
FiberTape (from the 3.5-mm SwiveLock anchor in the
sublime tubercle) are passed through one of the tunnels
with one set of the shuttle sutures (VICRYL). The other
remaining SutureTape limb and FiberTape limb are
passed through the other tunnel with the other shuttle
suture. The elbow is held in 50° of flexion with a varus
force with the forearm supinated. The limbs of the
FiberTape are first tied together with alternating half-
hitch knots over the bone bridge over the medial epi-
condyle. The elbow is ranged to ensure adequate
isometry and that full flexion is achieved. The Sutur-
eTape limbs are then also tied together. The native UCL
is oversewn using 3-0 VICRYL for additional tensioning.
The 0 FiberWire (Arthrex) from the 3.5-mm SwiveLock
anchor (Arthrex) in the sublime tubercle is then used to
repair the distal end of the native UCL (Fig 5).

Wound Closure

The FCU fascia is repaired with 3-0 VICRYL in
running or interrupted sutures. The wound is then
closed in layers per surgeon preference and the elbow is
splinted at approximately 80° of elbow flexion.

Rehabilitation

Patients are immobilized for 7 to 10 days and then
converted to a hinged elbow brace. Active range of
motion is initiated at 2 weeks with 15° of locked
extension and full range of motion and strengthening is
initiated at 4 weeks. An interval throwing program is
started at 3-4 months with a goal of return to play at
6-7 months.

Fig 4. Right medial elbow. A 3.5-mm drill hole is then made in the distal ME (A) directed towards the proximal ME. A 2.5-mm
drill hole is then made directly posterior to meet the distal 3.5-mm tunnel (B). The flexor fascia is split anteriorly and another 3.5-
mm tunnel is made, communicating with the 2 previously drilled tunnels (C). (ME, medial epicondyle; ST, sublime tubercle.)



Fig 5. Right medial elbow. Final appearance of the ulnar
collateral ligament repair. (ME, medial epicondyle; ST, sub-
lime tubercle.)

Discussion

Recent literature has highlighted UCL repair with
suture augmentation as a reliable and effective treat-
ment option for UCL injury in the appropriately
selected patient. Several methods of UCL repair have
been established in more recent years.”'' This
Technical Note shows our preferred technique for
UCL repair with suture augmentation that utilizes a
combination of suture anchor fixation and
transosseous tunnels to achieve an isometric repair.

The posterior band of the anterior bundle of the UCL
is the primary restraint to valgus stress,'®'’ experi-
encing the greatest amount of stress during late cocking
and early acceleration phase of the throwing cycle.'®
Failure rates of UCL repair were as high as 50%

Table 1. Pearls and Pitfalls

Pearls
e Use a sterile tourniquet to allow for access to the surgical site

e The ulnar nerve is in close proximity and can be at risk with
placement of the anchor in the sublime tubercle. Ensure an assis-
tant is retracting the nerve and use a soft-tissue guide when drilling
to avoid wrapping up soft tissue in the drill bit

e A clamp or curette placed in the central "docking" tunnel may be
used to assist in converging the smaller 2.5-mm tunnels during
drilling

e Suture limbs are tied with the elbow in 50° of flexion with the
forearm supinated with a gentle varus load

e Reconstruction is favored over repair if the substance of the UCL is
found to be of poor quality

o If transposing the ulnar nerve, then cheat the 2.5-mm tunnels more
posteriorly to avoid having the knot stacks rest by the anteriorly
transposed nerve.

e Tension the limbs of the FiberTape and SutureTape with elbow
range of motion to test tension of the ligament and isometry prior to
tying knots.

e Ensure full passive range of motion of the elbow is attainable after
repair, otherwise the repair may be too tight or not isometric

UCL, ulnar collateral ligament.
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Table 2. Advantages and Disadvantages Compared With
Other Techniques

Advantages Disadvantages

e Can be more time-
consuming than placing one
anchor in the medial
epicondyle

e Risk of perforating humeral
cortex during tunnel drilling

e Risk of tunnel
malpositioning

Less costly due to fewer
implants

Faster operative time
compared with reconstruc-
tion and no need for graft
and graft harvest
FiberTape sutures acting as
the “internal brace” and
SutureTape (Arthrex) su-
tures tensioning the native
UCL can be independently
tensioned

Tension can by modified as
the sutures are tied
compared to tensioning
with a suture anchor

UCL, ulnar collateral ligament.

before the introduction of suture augmentation?, likely
because of inadequate protection of the repair during
maximal valgus stress throughout late cocking and
early acceleration. Failure rates decreased significantly
after the introduction of new techniques including su-
ture augmentation with internal bracing.” However, a
recent review by Anvari et al.'? notes failure to RTS in
as many as 13% of patients. Although multifactorial,
the authors believe that inability to achieve an isometric
repair plays a large role in the failure of these constructs
by lacking adequate protection of the native UCL dur-
ing the throwing cycle.

Other UCL repair techniques involve anchors both at
the sublime tubercle and the medial epicondyle, with
the proximal medial epicondyle anchor tensioning the
suture that is serving as the “internal brace.”®'' The
technique introduced allows for precise, controlled
tensioning of both the FiberTape and SutureTape
sutures. The FiberTape serves as the “internal brace”
and the SutureTape acts to repair and tension the
native UCL tissue. This contrasts with the original
UCL repair with Internal Brace technique described
where the fixation is tensioned with a suture anchor
in the medial epicondyle, therefore, the surgeon is
unable to modify or “dial in” the tension. In addition,
this technique enables the surgeon to independently
tension the “internal brace” sutures (FiberTape;
Arthrex) and the sutures tensioning the native UCL
(SutureTape; Arthrex). Pearls and pitfalls of this
technique are shown in Table 1. The advantages and
disadvantages of this technique are shown in Table 2.

In conclusion, we have demonstrated an additional
method for performing UCL repair using suture
augmentation, anchors, and bone tunnels for treatment
of acute and subacute UCL injury. It is of the authors’
experience that this technique has produced a high rate
of return to play with few complications; however,
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further biomechanical and clinical studies are needed to
validate this method.
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