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Arthroscopic Management of the Painful Snapping Scapula

Eyiyemi O. Pearse, M.A., F.R.C.S.(Orth), Juan Bruguera, M.D.,
Samir N. Massoud, F.R.C.S.I.(Orth), Giuseppe Sforza, M.D., Stephen A. Copeland, F.R.C.S.,

and Ofer Levy, M.D., M.Ch.(Orth)

Purpose: The aim of this study was to evaluate the results of the arthroscopic management of the
snapping scapula syndrome. Type of Study: Case series. Methods: Thirteen patients underwent
surgery for painful scapular snapping that had not responded to adequate conservative treatment.
They had no evidence of anatomic abnormalities on plain radiographs. All patients underwent
bursectomy and resection of bands of fibrous tissue at the superomedial angle. Bone was resected
from the superomedial angle only if it appeared to be prominent during arthroscopy. This occurred
in 3 cases. The patients’ outcomes were assessed subjectively by their ability to return to work and
their return to leisure, as well as the Constant score. Results: At the time of follow-up, 9 patients
(69%) reported an improvement in their symptoms. Their median Constant score was 87 (range, 95
to 58). Four patients felt that their symptoms were unchanged or worse. Their median Constant score
was 55 (range, 66 to 32). Of 9 employed patients, 8 returned to their previous careers. This group
included 2 patients with physically demanding jobs. Of 9 patients who played sports regularly, 6
returned to their presymptomatic level of sporting activity. There were no complications. Conclu-
sions: Subscapular bursectomy is a safe procedure with a low rate of morbidity. In the absence of a
definable anatomic abnormality, arthroscopic bursectomy for the painful snapping scapula can result
in satisfactory outcomes in approximately 70% of patients. More clearly defined indications for and
contraindications against surgery are required to avoid poor results. Complete resolution of the
snapping in the subscapular bursa is not necessary to obtain a satisfactory result. Level of Evidence: Level
IV, case series, no control group. Key Words: Snapping scapula—Arthroscopy—Bursectomy.
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he snapping scapula syndrome is a rare cause of
shoulder pain. Patients fall into 1 of 2 categories:

hose with a radiologically identifiable anatomic ab-
ormality and those without such an abnormality.
atients with definable abnormalities such as scapular
xostosis, osteochondroma, and Luschka’s tubercle re-
uire surgical resection of the lesion for resolution of
ymptoms.1,2

When there is no evidence of an anatomic abnor-
ality, the cause of the snapping is poorly understood.

From the Reading Shoulder Unit, Royal Berkshire Hospital
E.O.P., S.N.M., G.S., S.A.C., O.L.), Reading, England; and Hos-
ital San Juan de Dios (J.B.), Pamplona, Spain.
Address correspondence and reprint requests to Eyiyemi O.

earse, M.A., F.R.C.S.(Orth), 28 Elm Grove Rd, Barnes, London
W13 0BT, England. E-mail: YemiPearse@aol.com
© 2006 by the Arthroscopy Association of North America
c
0749-8063/06/2207-4353$32.00/0
doi:10.1016/j.arthro.2006.04.079

Arthroscopy: The Journal of Arthroscopic and Related
ost cases respond to conservative management.3

his consists of physiotherapy and injections of local
nesthetics and steroids. Operative intervention is in-
icated when patients do not respond to conservative
easures. Successful outcomes have been reported
ith several open procedures. These include muscu-

oplasty,4 bursectomy,5,6 open resection of the medial
order of the scapula,7 and open resection of the
uperomedial angle of the scapula.2,8,9 More recently,
n arthroscopic approach for this problem has been
escribed. Although the experience is limited, satis-
actory results have been reported with bursectomy
nd resection of the superomedial angle of the scapula
y a number of authors.10-12

Our hypothesis was that arthroscopic bursectomy
nd selective resection of the superomedial angle of
he scapula could resolve the symptoms of the painful
napping scapula in patients who do not respond to

onservative treatment. The aim of this study was to

755Surgery, Vol 22, No 7 (July), 2006: pp 755-761



e
t

t
r
O
t
t
d
S

s
O
f
a

a
p
o
i
a

r
p
T
c
i

p
(
c
u
m
w
r

O

u
l
m
t
T
a
t

F
t
a
m

756 E. O. PEARSE ET AL.
valuate the results of the arthroscopic management of
he snapping scapula syndrome.

METHODS

Thoracoscapular arthroscopy was first performed at
he Reading Shoulder Unit, Reading, England, in Feb-
uary 1996 by 2 of the senior authors (S.A.C. and
.L.). A third surgeon (J.B.) gained experience in

horacoscapular arthroscopy during his fellowship at
he Reading Shoulder Unit and now operates indepen-
ently at the Hospital San Juan de Dios, Pamplona,
pain.
All patients who underwent thoracoscapular arthro-

copy at either institution between February 1996 and
ctober 1999 were included. They were identified

rom a database of all operative procedures performed
t both institutions.

We obtained preoperative, operative, and postoper-
tive details retrospectively from hospital records. All
atients were seen in the clinic within 6 weeks of their
perations. Further clinic reviews were arranged as
ndicated. For final follow-up, patients were invited to
ttend for clinical review. Because of the complex

IGURE 1. (A) Axial section of scapulothoracic articulation: the rib
he boundaries of the serratus anterior space. (1, rib; 2, humerus; 3,

nterior; 7, pectoralis major cut.) (B) Relevant anatomy of medial border
ajor; 4, transverse cervical artery; 5, dorsal scapular nerve and artery.)
eferral pattern to the Reading Shoulder Unit, few
atients lived locally and most were unable to attend.
hose who were not able to attend were assessed by
arefully designed postal questionnaires and telephone
nterviews.

Outcome measures were overall subjective im-
rovement, pain level, and change in activity level
occupation and sports). There is no established out-
ome scoring system for this condition. We elected to
se the Constant score.13 Despite careful review of the
edical and physiotherapy records of each patient, it
as not possible to determine preoperative scores

eliably.

perative Technique

All operations were performed with the patients
nder a general anesthetic. Patients were placed in the
ateral position with the arm free. A stab incision was
ade at the junction of the lower and middle thirds of

he scapula 3 to 4 cm medial to the vertebral border.
his avoided injury to the dorsal scapular nerve and
rtery (Fig 1A) and prevented perpendicular orienta-
ion of the arthroscope to the chest wall. A sheathed

tus anterior, medial edge of the scapula, and rhomboid major form
; 4, rhomboid major cut and reflected; 5, subscapularis; 6, serratus
s, serra
scapula
of scapula. (1, levator scapulae; 2, rhomboid minor; 3, rhomboid
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757PAINFUL SNAPPING SCAPULA
lunt introducer was passed through the skin, subcu-
aneous tissue, and trapezius and rhomboid major into
he serratus anterior space. The introducer was with-
rawn, and a standard 4.5-mm 30° arthroscope was
ntroduced into the serratus anterior space (Fig 1B).
his was attached to a monitor and mechanical pump–
riven fluid management system. The fluid pressure
as kept low, at 50 mm Hg. The bursa was examined.

t was sometimes necessary to debride the loose are-
lar tissue within the bursa to obtain a satisfactory
iew. This was achieved with a shaver, which was also
ntroduced 3 to 4 cm medial to the vertebral border of the
capula below the level of the spine (Fig 2).

The decision as to whether to resect the superome-
ial angle of the scapula was made intraoperatively. It
as based on the subjective visual assessment of the
perating surgeon: the superomedial angle was re-
ected if it appeared to be prominent. In addition, the
pace was temporarily deflated and the arm moved to
etermine whether this area impinged on the deeper
tructures. In all cases bands of fibrous tissue were
ound at the superomedial angle and resected with the
haver (Fig 3). At the end of the procedure, as much
uid was removed from the space as possible, the
ounds were dressed, and the patient’s shoulder was
laced in a sling for 48 hours and then mobilized with
ctive physiotherapy.

RESULTS

Thirteen patients underwent thoracoscapular arthro-
copy between February 1996 and October 1999.

IGURE 2. Operative technique. Both portals are made 3 to 4 cm
edial to the vertebral border of the scapula below the level of the

pine. The broken lines indicate the positions of the vertebral
i
order of the scapula, the superomedial angle, and the spine of the
capula.
here were 7 men and 6 women with a mean age of 35
ears (range, 18 to 52 years).
All patients complained of pain at the superomedial

ngle of the scapula. They all had demonstrable scap-
lar snapping that was variably described as clicking,
repitus, crunching, cracking, and grating and associ-
ted with significant pain with activity. The symptoms
ad been present for a mean of 6.8 years (range, 1.5 to
0 years) before surgery.
Of the patients, 6 reported a history of trauma at the

nset of their symptoms: 2 had fallen onto their shoul-
ers, 1 had injured the shoulder while skiing, 1 had
njured the shoulder while playing rugby, 1 had in-
ured the shoulder while playing football, and 1 had

IGURE 3. (A) Intraoperative photograph showing dense fibrous
issue at superomedial angle of scapula. (B) Annotated line draw-
ng of 3A. The asterisk indicates the scapula, and the club symbol
ndicates the chest wall. (1, shaver; 2, dense fibrous band; 3,
esected fibrous band.)
njured the shoulder as the driver in a car accident.
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758 E. O. PEARSE ET AL.
ne patient had previously undergone scalenotomy
or thoracic outlet syndrome. Two patients had previ-
usly undergone glenohumeral arthroscopy and sub-
cromial decompression for presumed impingement,
lthough it was noted at bursoscopy that there was no
ignificant impingement lesion in either case.

All patients had clinically normal glenohumeral and
cromioclavicular joints. A full range of shoulder
ovement was noted in each case. Pain and snapping
ere reproduced with shoulder movement but not
ith isometric contraction of the rhomboid or trape-

ius muscles or the levator muscles of the scapula.
hree patients were noted to have mild scapular wing-

ng thought to be a result of the painful thoracoscapu-
ar dysfunction. One patient had a thoracic scoliosis.

All patients did not respond to conservative treat-
ent consisting of nonsteroidal anti-inflammatory
edicines, 2 injections of local anesthetics and ste-

oids into the superomedial angle of the scapula, and
hysiotherapy by an experienced shoulder physiother-
pist. All patients had some improvement in their pain
fter the injections. The exact duration of symptom relief
as poorly documented. The mean duration of physio-

herapy was 13.5 months (range, 9 to 15 months).
All patients had normal radiographs including tan-

ential views of the symptomatic scapula. Computed
omography (CT) scans were performed in only 3
ases and did not show any bony or soft-tissue abnor-
ality related to the scapula.
Patients were seen in the clinic a mean of 3.5 times

range, 1 to 5 times) before a decision was made to
erform surgical intervention. Three surgeons (S.A.C.,
.L., and J.B.) performed all procedures. Ten patients

TABLE 1. Demographic and Clinical Details of Pa
Snapp

Patient No.
(Significant History/Examination) Age (yr) Sex

1 50 M S
2 47 M B
3 (subacromial decompression) 36 F S
4 21 M S
5 26 F S
6 33 F S
7 35 M B
8 40 M A
9 (scalenotomy, subacromial

decompression, winging) 45 F S
0 (thoracic scoliosis) 21 F S
1 (winging) 52 M R
2 (winging) 18 F S

3 32 M Unempl
nderwent bursectomy and division of dense fibrous
dhesions only. Three patients underwent bursectomy,
ivision of dense fibrous adhesions, and resection of
he superomedial angle of the scapula. There were no
ostoperative complications. A summary of the pa-
ient profiles is given in Table 1.

All patients were seen postoperatively in the clinic
ithin 6 weeks of their operations. At the first post-
perative review, they all reported a subjective im-
rovement in their pain and snapping.
At the final review, 5 patients were available for

linical review. Eight patients were reviewed by
ostal questionnaire and telephone interview. Of the
atients, 9 (69%) reported an improvement in their
ymptoms. Of these, 6 rated their postoperative symp-
oms as “much better” when compared with their
reoperative symptoms and were completely pain-
ree. Their median Constant score was 88 (range, 80 to
5). Three rated their postoperative symptoms as “bet-
er” but had moderate pain. Their median Constant
core was 84 (range, 58 to 88).

Four patients reported no improvement after their
perations. Three of these rated their postoperative
ymptoms as “the same”: one had mild pain, two had
oderate pain, and their median Constant score was

9 (range, 52 to 66). One patient rated his symptoms
s “worse.” He described his pain as severe, and his
onstant score was 32.
Of the 13 patients, 9 were employed before the

nset of their symptoms. Three of the remaining four
atients were students, and one was unemployed. Of
he 9 employed patients, 8 returned to their previous
areers. This group included 2 patients with physically

Who Underwent Arthroscopic Surgery for Painful
apula

cupation
Length of Preceding

Symptoms (yr) History of Trauma

n 4 Yes (fall)
1.5 Yes (skiing)

y 25 No
1 Yes (football)
2 No

sistant 2 No
er 4 Yes (fall)

3 Yes (car accident)

arket checker 1.5 No
6 No

h scientist 30 Yes (rugby)
5 No
tients
ing Sc

Oc

alesma
anker
ecretar
tudent
tudent
hop as
ricklay
rmy

uperm
tudent
esearc
tudent
oyed 3 No
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759PAINFUL SNAPPING SCAPULA
emanding jobs: one was a soldier in the army, and
he other was a bricklayer.

None of the patients were professional athletes, but
were involved in regular recreational sport activities

efore the development of their symptoms. Six re-
urned to their presymptomatic level of sporting ac-
ivity.

All patients reported persistent snapping at final
eview, but it was not as loud as it had been preoper-
tively and was not painful or was mildly painful in 7
f 13 cases.
The outcomes after surgery, including the constitu-

nt parts of the Constant score for each patient, are
ummarized in Table 2.

DISCUSSION

In the absence of a radiologically definable lesion,
urgical treatment for painful snapping scapula syn-
rome is indicated when symptoms persist despite
dequate conservative measures. Arthroscopic surgery
as been shown to improve symptoms in up to 100%
f such patients.10-12 In our unit 69% of patients
eported an improvement in their symptoms. We con-
idered the possible reasons why surgery failed to
mprove symptoms in some of our patients.

Significant anatomic lesions, such as osteochondro-
as, exostoses, Luschka’s tubercle, and malunited

capula or rib fractures, were identified on plain ra-
iographs, excluded from this series, and dealt with by
pen surgery. Abnormal anterior angulation of the
capula, resulting in scapulothoracic incongruity, is
ess readily identified with plain radiographs. Richards
nd McKee8 identified scapulothoracic incongruity in
patients with the snapping scapula syndrome by use

f CT scans. No abnormalities were seen on plain
adiographs. We performed CT scans on 3 of our
atients and identified no incongruity. Mozes et al.14

eported that 3-dimensional CT reconstruction was
ore sensitive than plain radiography and CT for the

etection of scapulothoracic incongruity. We did not
se 3-dimensional CT reconstruction. The etiologic
ole of excessive anterior angulation of the scapula
nd the resultant scapulothoracic incongruity is un-
roven. There are no studies that compare scapulotho-
acic congruity of symptomatic and asymptomatic pa-
ients by use of CT scans. In addition, Edelson15 found
xcessive anterior angulation of the supraspinatus por-
ion of the scapula in 8.5% of cadaveric specimens,
ut the snapping scapula syndrome clearly does not

ffect 8.5% of the population.
 Pa

t
(S 1 2 3 4 5 6 7 8 9 10 11 12 13
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760 E. O. PEARSE ET AL.
Another possibility was that we failed to resect the
uperomedial angle of the scapula when we should
ave. The reported results of bursectomy alone are
ariable.5,6,16 Of the 4 patients who reported no im-
rovement in their symptoms, 3 had bursectomy
lone. Our approach was to perform bursectomy and
esect the superomedial angle only if it appeared
rominent on visual inspection. The reported results
f empiric resection of the superomedial angle of the
capula are better than the results we obtained with
elective resection. It may be that visual inspection
lone is far too subjective and is not sufficient to
etermine whether the superomedial angle is promi-
ent. Of the 9 successful outcomes in our series, 8
ere obtained with bursectomy alone, and empiric

esection of the superomedial angle would have been
nnecessary in these patients. However, arthroscopic
esection has a low rate of morbidity,3,11 and Pavlik
t al.11 suggested that use of the superior portal, as
escribed by Chan et al.,17 may allow better visual-
zation and aid in the resection of the superomedial
ngle of the scapula.

A further possibility was that our failures were a
esult of patient selection. Our worst result was in an
nemployed, alcoholic intravenous drug user. In our
eries he was the only patient who was either an
lcoholic patient or an intravenous drug user. Scapu-
othoracic crepitus is not necessarily painful: it is
laimed that Codman was able to make his own scap-
la “sound around the room without the slightest
ain.”18 Patients with the potential for secondary gain
r psychiatric conditions may exaggerate their symp-
oms or may not respond to treatment. Three other
atients reported no improvement in their symptoms.
ne patient had a thoracic scoliosis, and she under-
ent arthroscopic bursectomy. Although the snapping

capula syndrome has been reported in patients with
coliosis,19 the outcome in such cases is uncertain.
wo patients were noted to have a degree of scapula
inging. This may have been related to a C6/C7 disk
rolapse impinging on the C7 nerve root in one of
hem. The exact cause of the winging was uncertain
ecause neurophysiologic studies were not performed.
ther investigators have reported good outcomes with

urgery in patients with winging of the scapula.10,17

ur results suggest that these patients may have fewer
ood results.
A final possibility is that of incorrect diagnosis.

his must be a consideration in the patient who had a
7 radiculopathy; however, pain would have been felt

n either the C7 myotome or the C7 dermatome and

ot the superomedial angle of the scapula.
tudy Limitations

This is a retrospective study and has the associated
imitations, such as incomplete data and lack of stan-
ardization of protocols. There are no universally ac-
epted indications or contraindications for surgery,
nd most authors report painful snapping that fails to
espond to conservative measures. Our results suggest
hat better-defined surgical indications and contrain-
ications are required. These are not evident from the
iterature because universally good results seem to be
eported. Our results suggest caution in patients with
ndiagnosed winging or chest wall asymmetry and
atients with concomitant cervical disease.
The number of patients in this study, though com-

arable to other published series, is small. As a result,
t is not possible to reach statistically significant con-
lusions about the importance of winging or fixed
hest wall asymmetry, which our results suggest may
e related to poorer outcomes. Similarly, a history of
rauma at the onset of symptoms appears to be a good
rognostic indicator for surgery; however, multivari-
te analysis failed to identify this as a significant
actor given the number of variables.

A final limitation is that fewer than half of the
atients were reviewed clinically. As stated previ-
usly, because of a complex referral pattern, most
atients were not local and were unwilling to travel
ignificant distances for review. By designing a de-
ailed questionnaire and following this up with tele-
hone interviews, we were able to obtain reliable
ollow-up information.

CONCLUSIONS

Arthroscopic subscapular bursectomy and selective
esection of the superomedial pole of the scapula
omprise a safe procedure with a low rate of morbid-
ty. In the absence of a definable anatomic abnormal-
ty this approach for the treatment of painful snapping
capula can result in satisfactory outcomes in approx-
mately 70% of patients. In our experience, in this
ifficult group of patients, more clearly defined indi-
ations and contraindications are required to avoid
oor results. The complete resolution of the snapping
n the subscapular bursa is not necessary to obtain a
atisfactory result.
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