
A
d

U
C
s
A

r

M
S
U

S
A
0

A

Technical Note

Arthroscopic Fixation of Bursal-Sided Rotator Cuff Tears

Andrew B. Wolff, David P. Magit, Seth R. Miller, Jeff Wyman, and Paul M. Sethi

Abstract: Subacromial decompression and debridement of partial-thickness bursal-sided rotator cuff
tears are often reported with a high rate of unsatisfactory outcomes. We describe an arthroscopic
procedure to repair partial-thickness bursal-sided rotator cuff tears without converting to a full-
thickness tear in patients with a normal articular-sided rotator cuff and an A0B2 or A0B3 pattern of
tear (minimum thickness of 25% to 75%). The articular side of the rotator cuff experiences greater
tension than the bursal side of the cuff. As such, by leaving the articular footprint intact, we
accomplish 3 goals: the intact articular fibers act as an internal splint to protect the bursal-sided repair,
a wide and anatomic footprint is recreated, and we are able to minimize any length-tension mismatch
because the tissue is not excessively lateralized with repair. After bursectomy and acromioplasty, the
frayed edges of the bursal flap are gently debrided and the tuberosity is excoriated to bleeding bone.
One or two bioabsorbable anchors are placed, and both sutures are placed through the full thickness
of the rotator cuff (one anterior and one posterior) by use of a percutaneous suture lasso in this
manner: (1) the lasso is passed through the full thickness of the cuff, and the nitinol wire is shuttled
out of a single cannula along with the more medial of the suture limbs; (2) the nitinol wire is then
pulled back out of the percutaneous portal along with the suture limb, with the suture being passed
through the full thickness of the cuff; and (3) the procedure is repeated for the posterior limb of the
suture after a lasso is again passed through the full thickness of the rotator cuff in a more posterior
position. This subset of patients is treated with an aggressive rehabilitation protocol because the intact
articular rotator cuff fibers act as an internal splint to protect the bursal repair. Key Words: Rotator
cuff—Arthroscopy—Partial-thickness rotator cuff tear.
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dvances in shoulder arthroscopy and magnetic
resonance imaging continue to increase the un-

erstanding and treatment of rotator cuff disease, par-
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icularly partial-thickness tears. The treatment for par-
ial-thickness rotator cuff tears, both articular- and
ursal-sided, has been uniform despite the significant
vidence that there are differences in the pathology,
ause, prognosis, and preferred treatment. Cordasco
t al.1 reported their results of patients with grade 0,
A, 2A, 1B, or 2B partial rotator cuff tears treated
ith arthroscopic acromioplasty and debridement of

he cuff tear with a mean follow-up of 4.5 years. They
ound a significantly higher failure rate in grade 2B
atients versus grade 2A patients (38% v 5%), as well
s a significantly higher overall failure rate for patients
ith bursal-sided tears (grades 1B and 2B) than for
atients with articular-sided tears (grades 1A and 2A)
29% v 3%).

Because of these findings, which suggest that treat-
ent of partial-thickness bursal-sided rotator cuff

ears (PTBRCTs) via arthroscopic acromioplasty and

ebridement alone is not adequate, we describe an
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rthroscopic procedure to repair these tears and report
ur preliminary results.

SURGICAL TECHNIQUE

Diagnostic arthroscopy through a standard posterior
ortal is carried out in all patients. All intra-articular
tructures are carefully probed with an instrument
nserted through the rotator interval. Attention is then
urned to the subacromial space. An atraumatic bur-
oscopy is routinely performed through the midlateral
ortal to assess the status of the coracoacromial liga-
ent and bursa. Subsequently, a complete bursectomy

s carried out with a motorized shaver and arthro-
copic electrocautery. The coracoacromial ligament is
nspected for fraying. The cuff is then inspected from
oth the posterior-lateral and midlateral lateral portals
nd carefully probed.

When present, the PTBRCT is graded according to
he classification system described by Ellman.2 This
ystem differentiates partial-thickness tears based on
ocation (articular [A], bursal [B], or interstitial [C])
nd thickness of the tear, with grade 1 being less than
mm deep, grade 2 being 3 to 6 mm deep, and grade
being more than 6 mm deep but not full thickness.2

atients with an A0B2 or A0B3 pattern of tear within
he supraspinatus tendon that correlates with magnetic
esonance imaging findings are candidates for this
rocedure. Patients with near full-thickness tears
�75%) are not included, because these tears are
ompleted and repaired with a double-row arthro-
copic repair.

The frayed edges of the bursal-sided flap are iden-
ified and gently debrided with an arthroscopic biter
nd oscillating shaver until normal cuff attachment is
isualized anteriorly and posteriorly (Fig 1). Careful
ttention is given not to take down the intact articular
bers of the cuff insertion; the motorized shaver tends

o debride incompetent tissue and leave behind intact
bers. If the tear enlarges well beyond 75% of the
ootprint, the residual fibers are taken down and re-
aired in a double-row fashion; this happens infre-
uently. The greater tuberosity is excoriated, not deco-
ticated, to bleeding bone with a round burr. One or
wo bioabsorbable suture anchors that are double
oaded with No. 2 FiberWire (Arthrex, Naples, FL)
re placed through a percutaneous stab wound just off
f the lateral edge of the acromion; the position and
ngle of approach are predetermined by use of a spinal
eedle. After the anchor is placed, one limb from each
f the sutures is placed through the full thickness of

he rotator cuff (one limb in the anterior cuff and one r
n the posterior) by use of a percutaneous suture lasso
n the following manner: (1) the suture lasso is passed
hrough the full thickness of the cuff through a per-
utaneous portal, which optimizes the angle required
or repair (often accomplished through the Neviaser
ortal, the superior-medial portal bordered by the
lavicle, the acromioclavicular joint, and the spine of
he scapula), and the nitinol wire is shuttled out of a
annula along with the more medial of the suture
imbs; (2) the nitinol wire is then pulled back out of
he percutaneous portal along with the suture limb,
ith the suture being passed through the full thickness
f the cuff; and (3) the procedure is repeated for the
osterior limb of the suture after a lasso is again
assed through the full thickness of the rotator cuff in
more posterior position (Fig 2A). If the tear is

reater than 1.5 cm in anterior-to-posterior dimen-
ions, then 2 suture anchors are placed and the proce-
ure is repeated.
After both sutures are passed through the cuff, the

nterior set of sutures is shuttled out through the single
annula (usually midlateral) and tied, followed by the
osterior set of sutures. Both sutures are tied securely
n the bursal surface of the cuff by use of a sliding
not with 3 alternating half hitches, which include
lternating the post (Figs 2B and 3). At no time during
hese procedures is the rotator cuff detached or a
ull-thickness tear created.

The coracoacromial ligament is reefed and not re-
ected. Subacromial decompression is performed if
ecessary to achieve a type I acromion, generally

IGURE 1. Bursal-sided partial-thickness tear after debridement
howing intact anterior and posterior attachments of rotator cuff as
isualized through midlateral portal.
esecting less than 5 mm of bone from the anterior
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cromion. In the subset of PTBRCTs (in contrast to
rticular-sided tears), acromioplasty is routine.

Postoperatively, all patients undergo aggressive re-
abilitation with early active motion. Pendulum exer-
ises and full passive range of motion are started
mmediately, and active assisted motion is started 2
eeks postoperatively. Strength training is started at 4
eeks postoperatively. Sling use was discontinued at
weeks initially and at 2 weeks as our experience

ncreased.
At intermediate-term follow-up (� 24 months), all

5 patients had excellent results without complica-
ions, with a mean University of California, Los An-
eles (UCLA) score of 33. All were able to participate
n aggressive physical therapy immediately after sur-
ery.

DISCUSSION

There is a relative paucity of published results of
TBRCT treatment. A 1999 study by Weber3 com-
ared the results at 2 to 7 years’ follow-up of 65
atients with partial-thickness tears treated with either
cromioplasty and arthroscopic debridement or acro-
ioplasty with mini-open repair. He reported a mean
CLA score of 31.6 in patients undergoing mini-open

epair versus 22.7 in those undergoing arthroscopic
ebridement when both articular-sided and bursal-
ided tears were included. Among the PTBRCT sub-
roup, he reported a mean UCLA score of 33.0 in
hose treated with mini-open repair versus 13.6 in
hose treated with arthroscopic debridement. Although
he numbers of PTBRCTs in this study were small (3

IGURE 2. (A) A percutaneous suture banana lasso through the
eviaser portal is used to retrieve the sutures from the suture

nchor. (B) After both the anterior and posterior sutures are passed
hrough the bursal-sided tear, both sutures are tied securely over
he bursal side of the rotator cuff, restoring the bursal side of the
uff to its anatomic location.
ere debrided and 5 were repaired), the disparity
n the outcome of debridement versus repair suggested
hat debridement is not adequate treatment for
TBRCTs.
Park et al.4 reported satisfactory results in 86% of

atients 2 years after arthroscopic acromioplasty and
ebridement of articular- and bursal-sided tears of less
han 50%. Of note, they reported that the PTBRCTs
ared significantly better with respect to pain score and
unction at 6 months but that the groups were not
ignificantly different at 1 year and 2 years of follow-
p. Although Park et al. did not classify the tears, they
tated that all were 3 to 6 mm in depth, which would
ake them all grade 2A and 2B tears according to the

lassification system of Ellman.2

Cordasco et al.1 reported results of arthroscopic
ubacromial decompression and debridement of par-
ial-thickness tears that were in concordance with
hose of Weber3 but differed from those of Park et al.4

hey showed that patients with PTBRCTs have a
uch higher rate of unsatisfactory outcomes than pa-

ients with partial-thickness articular-sided tears at 2
o 10 years’ follow-up (mean, 4.5 years). In their study
here was a 5% failure rate for grade 2A tears (2/44)
ersus a 38% failure rate in patients with grade 2B
ears (3/8) (P � .02). When grade 1A and 1B tears
ere included, the overall treatment failure rate for
TBRCTs was 29% (4/14), whereas the failure rate in

he articular-sided tears was 3% (2/63) (P � .008). Of
he 8 patients in whom treatment failed, 4 (50%) had
pathologic condition on the bursal side. Of note, the

uthors stated that all of the failures in their study
arnered no benefits from surgery and the failure was
pparent immediately. Thus the lack of concordance
ith the study of Park et al. cannot be explained by the
FIGURE 3. PTBRCT after repair.
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onger follow-up of the reports of Weber and Cor-
asco et al. On the basis of these data, Cordasco et al.
tate that they have begun to repair grade 2B partial-
hickness tears.

For these reasons, we have lowered the threshold
or repair of grade 2B (bursal-sided) tears at our
ospital. We have performed this procedure on 15
atients with normal articular-sided rotator cuffs and
t least an A0B2 or A0B3 pattern of tear (minimum
hickness of 25% to 75%). All 15 patients treated with
he described protocol exhibited fraying of the cora-
oacromial ligament and underwent acromioplasty
nd reefing of this ligament so that the extrinsic patho-
enesis of the PTBRCTs could be addressed. In our
imited series all 15 patients had excellent intermedi-
te-term results (� 24 months) without complications,
ith a mean UCLA score of 33. All were able to
articipate in aggressive physical therapy immediately
fter surgery.

The articular side of the rotator cuff experiences
reater tension than the bursal side of the cuff.5 In
eaving the articular footprint intact, we accomplish 3
oals: the intact articular fibers act as an internal splint
o protect the bursal-sided repair, a wide and anatomic
ootprint is recreated, and we are able to minimize any
ength-tension mismatch because the tissue is not ex-
essively lateralized with repair. On the basis of our
xcellent results, along with the aggressive rehabilita-

ion program, we believe that these goals are achieved.
t seems likely that, in our patients, the tendon de-
ridement and repair were able to heal in a way that
tabilized the insertional mechanism, thereby distrib-
ting the loads from muscle to bone in a way that
revented disproportionately large loads from being
oncentrated on the neighboring intact tendon fibers,
hich may be the cause of the reported poor results of
ebridement alone.

CONCLUSIONS

Although longer follow-up is necessary, in our con-
ecutive series of 15 patients with PTBRCTs, all have
one on to have excellent results with respect to pain
elief and functional restoration.

REFERENCES

. Cordasco FA, Backer M, Craig EV, Klein D, Warren RF. The
partial-thickness rotator cuff tear: Is acromioplasty without re-
pair sufficient? Am J Sports Med 2002;30:257-260.

. Ellman H. Diagnosis and treatment of incomplete rotator cuff
tears. Clin Orthop Relat Res 1990:64-74.

. Weber SC. Arthroscopic debridement and acromioplasty versus
mini-open repair in the treatment of significant partial-thickness
rotator cuff tears. Arthroscopy 1999;15:126-131.

. Park JY, Yoo MJ, Kim MH. Comparison of surgical outcome
between bursal and articular partial thickness rotator cuff tears.
Orthopedics 2003;26:387-390.

. Nakajima T, Rokuuma N, Hamada K. Histological and biome-

chanical characteristics of the supraspinatus tendon. J Shoulder
Elbow Surg 1994;3:79-87.


	Arthroscopic Fixation of Bursal-Sided Rotator Cuff Tears
	SURGICAL TECHNIQUE
	DISCUSSION
	CONCLUSIONS
	REFERENCES


