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Latissimus Dorsi Tendon Transfer for Irreparable Rotator
Cuff Tears: A Modified Technique Using Arthroscopy

Diego Villacis, M.D., Jarrad Merriman, M.P.H., Karlton Wong, M.S.G., and
George F. Rick Hatch III, M.D.
Abstract: Latissimus dorsi transfer is a well-established method for the treatment of posterosuperior massive irreparable
rotator cuff tears. We propose using an arthroscopically assisted technique that avoids insult to the deltoid. With the
patient in the lateral decubitus position, an L-shaped incision is made along the anterior belly of the latissimus muscle and
then along the posterior axillary line. The latissimus and teres major are identified and separated. The tendon insertion of
the latissimus is isolated, and a FiberWire traction suture (Arthrex, Naples, FL) is placed, facilitating dissection of the
muscle to the thoracodorsal neurovascular pedicle and subsequent mobilization. The interval deep to the deltoid and
superficial to the teres minor is developed into a subdeltoid tunnel for arthroscopic tendon transfer. The latissimus tendon
is then transferred and stabilized arthroscopically to the lateral aspect of the infraspinatus and supraspinatus footprints by
multiple suture anchors.
assive rotator cuff tears can be associated with
Msevere functional impairment and disabling pain
that may not respond to conservative treatment.
Although previous studies have shown that conservative
treatment options have beneficial outcomes, the long-
term results are less promising.1,2 Large tendon tears are
associated with severe fatty infiltration1 and atrophy of
the respective muscles that can prevent repair by
conventional methods.3 These changes are irreversible
even if direct repairs are structurally successful.4 The
most commonof these irreparable rotator cuff tears is loss
of supraspinatus and infraspinatus muscle-tendon-bone
continuity. Tearing of these tendons leads to loss of active
external rotation and the inability to stabilize the arm in
space. Transfer of the latissimus dorsi tendon as a treat-
ment option for irreparable rotator cuff tears was origi-
nally described by Gerber et al.5 in 1988. The procedure
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has been supported by biomechanical investigations and
clinical reports showing significant improvement in
patients’ pain and function.6-12 Therefore latissimus
dorsi muscle transfer has become the preferred treat-
ment for active disabled patients with a posterosuperior
irreparable cuff tear and a functional deltoid.13 We
present an arthroscopically assisted technique for lat-
issimus dorsi transfer for massive irreparable rotator cuff
tear that avoids insult to the deltoid.

Technique
Video1presents a cleardemonstrationofour technique.

The patient is placed in the lateral decubitus positionwith
the entire arm and hemithorax prepared by sterile tech-
nique (Figs 1-4). The operative arm isheld throughout the
procedure by an articulated hydraulic arm holder (Spider
Arm Positioner; Tenet Medical Engineering, Calgary,
Alberta, Canada). Exposure of the latissimus dorsi is
facilitated by placing the arm into flexion, abduction, and
internal rotation. An L-shaped incision is made along the
anterior belly of the latissimus muscle and then along the
posterior axillary line. Curving the incision laterally at its
proximal portionmakes exposure of the tendon insertion
easier. The latissimus dorsi is dissected from its attach-
ments to the anterior chest wall, and then the interval
between the latissimus dorsi and teres major is identified.
The 2 muscles may be conjoined at the insertion site in
some patients. However, with careful dissection, one is
able to accurately identify and separate the 2 insertion
sites. The tendon insertion of the latissimus is isolated, and
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Fig 1. Assessment of subacromial space from standard
posterior arthroscopy portal.

Fig 2. (A) Patient in lateral decubitus position with markings
for latissimus dorsi harvest, arthroscopic portals, and mapped-
out acromion. (B, C) Harvest of latissimus dorsi.
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aFiberWire traction suture (Arthrex,Naples, FL) is placed,
facilitating resection of the tendon off the humerus.
The dissection proceeds proximally to identify and pro-
tect the thoracodorsal neurovascular pedicle, which will
allow for safe mobilization of the latissimus dorsi muscu-
lotendinous unit. The muscle-tendon unit is then mobi-
lized to reach the top of the acromion, avoiding excessive
tensionon thepedicle.Given thevery thinanddiminutive
nature of the latissimus tendon, we prefer to augment
the tendon with allograft tissue. Either a strip of Achilles
or double-looped semitendinosus allograft is used for
augmentation. This is clearly illustrated in Video 1. In
addition to reinforcing the insertion site, the augmenta-
tion allows the transfer to be lengthened if needed. In our
experience, with identification and protection of the
neurovascular pedicle, proper mobilization of the lat-
issimusmusclehasnot beenaproblem.Theallograft is laid
on the superior portion of the latissimus dorsi and then
secured from the tendon end distally to the muscu-
lotendinous junction. This is achievedwithnonabsorbable
No. 2 FiberWire suture (Arthrex) along the length of the
tendon and graft.
Attention is now turned to diagnostic arthroscopy of

the glenohumeral joint and the subacromial space using
a standard posterior arthroscopy portal. The remaining
rotator cuff is assessed for mobility, and if possible,
limited releases are performed to increase some of the
excursion of the remaining posterior rotator cuff tissue.
The planned insertion site for the tendon transfer is then
prepared by lightly decorticating the lateral aspect of the
supraspinatus and infraspinatus footprint. A total of 4 to
5 Arthrex 5.5 mm BioCorkscrew suture anchors double
loaded with No. 2 FiberWires are placed medially and
laterally in a staggered configuration within the lateral
aspect of the footprint.
Next, the interval deep to the deltoid and superficial to

the teres minor is developed by blunt dissection to create
a subdeltoid tunnel. A curved clamp loaded with the
traction sutures from the graft is then carefully passed
underneath the acromion into the subacromial space
under direct arthroscopic visualization. The tendon is
transferred arthroscopically into the joint by pulling the
traction sutures out of the anterior portal under tension.
Once in the subacromial space, the transferred tendon is

pulled over the top of the humeral head. Suture



Fig 3. Tendon augmentation with allograft.

Fig 4. (A) Posterior portal view of arthroscopic transfer of
tendon into joint. (B) Suture placement into tendon.
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placement into the tendon is accomplished in all-arthro-
scopicmanner by a Scorpion Suture Passer (Arthrex). The
working portal for instrumentation is either the anterior-
lateral or posterior-lateral portal. The arm is thenplaced in
approximately 45� of abduction and 45� of external
rotation to tension the transfer. The transferred tendon is
secured to the previously placed suture anchors starting
with the posterior-most anchor and working anteriorly.
Once secured to the greater tuberosity, the anterior edge
of the transferred tendon is thenfixed to the subscapularis
with free No. 2 FiberWire. Finally, any remaining and
sufficientlymobile native posterior rotator cuff is attached
to the posterior-medial edge of the transferred tendon
with nonabsorbable suture by use of a Scorpion Suture
Passer device. The arm is taken through range of motion,
and the stability and tension on the transfer are assessed.
Postoperatively, the patient is placed in an abduction

and external rotation orthosis for the first 6 weeks to
allow the tendon to heal without tension. A physical
therapist performs passive motion of the arm in
abduction and external rotation, not allowing internal
rotation or adduction. At 6 weeks, the patient is
allowed to start active-assisted and active range of
motion. At 3 to 4 months, initiation of a biofeedback
program is begun to retrain the latissimus dorsi muscle,
an adductor and internal rotator, to now function as an
active elevator and external rotator of the shoulder.
Strengthening is begun once the patient has achieved
latissimus contraction during elevation.
Discussion
Massive, irreparable rotator cuff tears present a diffi-

cult challenge to the clinician. Direct repair of the
rotator cuff may not be possible if there is associated
irreversible atrophy of rotator cuff muscles and
advanced functional impairment.3,14,15 The technique
discussed in this article was used exclusively for such
irreparable tears occurring to the posterior-superior
rotator cuff. Latissimus dorsi transfer, whether per-
formed in an open manner or with arthroscopic assis-
tance, is a technically demanding procedure. As has
occurred with many other shoulder procedures,
arthroscopic techniques allow for less invasive surgery
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that often replaces open surgery. Open transfer requires
violation of the deltoid for attachment of the transferred
latissimus tendon. The main advantage of the arthro-
scopically assisted latissimus transfer technique pre-
sented in this article is the avoidance of any major
deltoid damage.
Previous studies evaluating clinical outcome of lat-

issimus transfer have found that both subscapularis and
deltoid function can affect the clinical outcome of the
procedure.13,16-18 Gumina et al.19 found that when
treating massive rotator cuff tears, injury to the deltoid
muscle may lead to inferior results. Biomechanically,
the deltoid is unable to regain pre-existing strength
after an open latissimus dorsi transfer procedure.20

Preserving the deltoid through this arthroscopic tech-
nique may provide a better clinical outcome in patients
undergoing latissimus dorsi transfer for massive rotator
cuff tears. In addition, the known risk and devastating
complication of deltoid injury, and possible detach-
ment, after open subacromial surgery is therefore
completely avoided.21

The goal of this article is to propose a new surgical
technique that may improve upon existing methods.
Our experiences with an initial 8 patients who have
undergone this surgery show favorable results. All
sustained an irreparable rotator cuff injury. These
patients (age range, 49-60 years; mean age, 54 years)
were examined and followed up extensively for a mean
of 14 months. Range of motion, pain (visual analog
pain score), and function (shoulder score index) were
assessed preoperatively and postoperatively. On average,
therewas a 2-point reduction (7 to 5) in pain and 7-point
improvement (63 to 70) in functional score after surgery.
Furthermore, on average, there was a 40� increase in
shoulder abduction, an 11� increase in external rotation,
and a 33� increase in forward flexion. The preliminary
data suggest that the surgical technique may improve
patient’s pain, range ofmotion, and function.We believe
that these results warrant further investigation of the
technique.
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