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Abstract

Scapulothoracic crepitus and scapulothoracic bursitis are related painful disor-
ders of the scapulothoracic articulation. Scapulothoracic crepitus is the produc-
tion of a grinding or snapping noise with scapulothoracic motion, which may be
acconmpanied by pain. Scapulothoracic bursitis manifests as pain and swelling
of the bursae of the scapulothoracic articulation. Scapulothoracic bursitis is
always seen in patients with symptomatic scapulothoracic crepitus, but may
exist as an isolated entity. Symptomatic scapulothoracic crepitus may be due to
pathologic changes in the bone or soft tissue between the scapula and the chest
wall or may be due to changes in congruence of the scapulothoracic articulation,
as seen in scoliosis and thoracic kyphosis. Treatment of patients with sympto-
matic scapulothoracic crepitus begins with nonoperative methods, including
postural and scapular strengthening exercises and the application of local
modalities, When soft-tissue lesions are the cause of scapulothoracic crepitus,
conservative treatment is highly effective. When symptomatic scapulothoracic
crepitus is due to osseous lesions, or when conservative treatment has failed,
surgical options are available. Partial scapulectomies have produced satisfacto-
ry outcomes in selected patients. Recently, open and arthroscopic scapulotho-
racic bursectomies have been performed with some success and are being used
more frequently.
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Painful scapulothoracic crepitus
and scapulothoracic bursitis, al-
though relatively infrequent, are
among the more common disor-
ders of the scapulothoracic articula-
tion. These disorders can be an-
noying, painful, and even disabling
to the patient. It is important to
understand that there are subtle
differences between these two
related disorders. Milch! identified
two types of scapulothoracic crepi-
tus. An osseous lesion, such as an
osteochondroma in the scapulotho-
racic space, will produce a loud
grating or thumping sound, which
is frequently associated with pain.
Milch termed this type of severe
scapulothoracic crepitus the “snap-
ping scapula.” The other, less in-
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tense symptomatic scapulothoracic
crepitus is thought to originate
from some soft-tissue disorder,
such as bursitis. It is important to
appreciate that painful scapulotho-
racic bursitis may be present with-
out associated crepitus, and that
asymptomatic scapulothoracic
crepitus may be physiologic. An
understanding of these two related
but different disorders will assist
the physician in diagnosing and
treating these conditions.

Scapulothoracic Bursitis
Pathoanatomy

The distinctive anatomy of the
subscapular region is not well ap-

preciated, and the scapulothoracic
bursae are frequently neglected or
incompletely discussed in standard
anatomy texts. Nevertheless, two
major (anatomic) bursae and four
minor (adventitial) bursae have
been described for the scapulotho-
racic articulation (Table 1, Fig. 1).
The first major bursa is found in
the space between the serratus
anterior muscle and the chest wall.
The second major bursa is located
between the subscapularis and ser-
ratus anterior muscles.2® These
bursae are easily and reproducibly
found, both in anatomic specimens
and on arthroscopic examination.3
Clinical scapulothoracic bursitis
seems to affect two areas of the
scapulothoracic articulation, the
superomedial angle and, less com-
monly, the inferior angle. In the
symptomatic patient, inflamed bur-
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sae in these areas are minor bursae
and may not be present in the
absence of inflammation, Some
authors believe that these bursae
are adventitial and develop in
response to abnormal pathome-
chanics of the scapulothoracic artic-
ulation.3% It is not surprising,
therefore, to find that these bursae
occur inconsistently and in differ-
ent soft-tissue planes.

Most authors agree that the
bursa that occurs at the inferior
angle of the scapula lies between
the serratus anterior muscle and
the chest wall..67 This bursa has
been given several names, among
them the infraserratus bursaé and
the bursa mucosa serrata.!

A second site of pathologic
change is at the superomedial angle
of the scapula. Codman® believed
this bursa is also an infraserratus
bursa, lying between the upper
anterior portion of the scapula and
the back of the first three ribs.
However, von Gruber, writing in
1864, identified a bursa in this
region between the subscapularis
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and serratus anticus muscles, which
he called the bursa mucosa angulae
superioris scapulae.

A third minor bursa, which

Codman® believed was the site of

painful crepitus in scapulothoracic
crepitus, is called the trapezoid
bursa. This is found over the trian-
gular surface at the medial base of
the spinc of the scapula under the
trapezius muscle.

Diagnosis

Scapulothoracic bursitis may
accompany painful scapular crepi-
tus or may cxist as a separate enti-
ty. Patients generally complain of
pain with activity and may have
audible and palpable crepitus of
the scapulothoracic articulation.
The scapular crepitus associated
with bursitis is usually much less
intense than that which occurs with
a bone lesion. Patients relate a his-
tory of trauma®? or overuse due to
sports activities or work,”%1¢ which
produces repetitive or constant
movement of the scapula on the
posterior thorax. This type of ac-
tivity may irritate soft tissues until
chronic bursitis and inflammation
develop. The bursa then under-
goes scarring and fibrosis, with
crepitus and pain occurring as sec-
ondary phenomena.

Infraserratus
bursa

Supraserratus
bursa

Infraserratus
bursa

Supraserratus
bursa

Trapezoid
bursa

Infraserratus
bursa

Fig. 1  Anatomic and adventitial bursae of the scapulothoracic articulation. Left, The
infraserratus bursa is found between the serratus and the chest wall. its borders are the
origin of the serratus laterally and the rhomboid muscles medially. The supraserratus
bursa is found between the serratus anterior and the subscapularis, with the lateral border
extending to the axilla and the medial border extending to the insertion of the serratus.
Right, Sites where symptomatic bursitis may occur and the bursae that are affected.
(Reproduced with permission from Kuhn JE, Hawkins RJ: Evaluation and treatment of
scapular disorders, in Warner JJP, lannotti JP, Gerber C (eds): Complex and Revision
Problems in Shoulder Surgery. Philadelphia: Lippincott-Raven, 1997, pp 357-375.)
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Physical findings in patients
with scapulothoracic bursitis in-
clude tenderness to palpation and a
doughy fullness over the bursa. A
mild or moderate amount of scapu-
lar winging may be present.

The differential diagnosis of
scapulothoracic bursitis includes
elastofibroma, which is a benign
tumor characterized by a matrix of
eosinophils interspersed with elas-
tin fibers. This tumor is most com-
monly seen in the infrascapular re-
gion in patients over 55 years of age.

Treatment

Regardless of which bursa is
affected, the initial treatment of
scapulothoracic bursitis is nonoper-
ative, beginning with rest, anal-
gesics, and nonsteroidal anti-inflam-
matory drugs. Physical therapy and
local corticosteroid injections have
also been recommended.”10 Cortico-
steroid injections, administered no
more than three or four times a
year, may have both diagnostic and
therapeutic value. Patients who
respond well to corticosteroid in-
jections will be more likely to have a
successful outcome from surgery if
that becomes necessary. Care must
be taken with injections near the
scapulothoracic articulation, howev-
er, as pneumothorax is a potential
complication.!! The application of
local modalities, such as ice, heat,
and ultrasound, may help reduce
pain.

Periscapular muscle-strengthening
exercises are frequently helpful.7.10
The rehabilitation program should
focus on maintenance of upright
posture to reduce thoracic kyphosis
and development of the serratus
anterior and subscapularis muscles
to enhance the soft tissue between
the scapula and the chest wall.
Exercises, including the “push-up
plus” (a push-up with increased
protraction of the scapula) and
internal rotation strengthening, car-
ried out daily over a 3-month peri-
od may help reduce the severity of
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symptoms. For patients who con-
tinue to have symptoms despite
appropriate nonoperative treat-
ment, surgery may be considered.
Sisto and Jobe7 described an
open procedure for resecting a
bursa at the inferior angle of the
scapula in four major-league base-
ball pitchers. All pitchers had pain
during early cocking, late cocking,
and acceleration and could no
longer pitch (Fig. 2). Only one of
the four demonstrated scapulotho-
racic crepitus, but all had a palpable
bursal sac ranging in size from 1 to
2 cm in diameter, best seen with the
arm abducted to 60 degrees and
elevated forward 30 degrees. Non-
operative therapy was unsuccessful
in all cases. Bursal excision was
performed through an oblique inci-
sion just distal to the inferior angle
of the scapula. The trapezius mus-
cle and then the latissimus dorsi
muscle were split in line with their
fibers, exposing the bursa. The
bursa was sharply excised, and any
osteophytes on the inferior pole of
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the scapula or ribs were removed.
The wounds were closed routinely
over a drain, and a compression
dressing was applied. Physical
therapy stressing motion was be-
gun after 1 week and then pro-
gressed to allow gentle throwing at
6 weeks. Activity was increased as
symptoms abated, permitting a
return to the former level of pitch-
ing by all four patients.

Similarly, McCluskey and Big-
liani%10 performed open excision
of a symptomatic superomedial
scapulothoracic bursa in nine pa-
tients. They noted an abnormal
thickened bursa between the serra-
tus anterior and the chest wall at the
time of surgery. With their surgical
technique, a vertical incision is made
medial to the vertebral border of the
scapula. The trapezius is dissected
free, and a subperiosteal dissection is
used to free the levator scapulae and
rhomboids from the medial border
of the scapula. A plane is developed
between the serratus anterior and
the chest wall. The thickened bursa

Infraserratus bursa

Fig. 2 Frequent location of inferior-angle scapulothoracic bursitis in baseball pitchers. A
bursa is thought to develop under the inferior angle of the scapula in the infraserratus re-
gion, as a result of high forces generated during the cocking phase of throwing.
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is resected, and any osseous projec-
tions are removed. The medial
periscapular muscles and trapezius
are reapproximated to the scapula.
The skin is closed in a routine fash-
ion. The patient uses a sling for com-
fort and begins passive motion and
pendulum exercises immediately.
Active motion is allowed at 3 weeks,
and strengthening is begun at 12
weeks. With this technique, 8 (89%)
of 9 patients with symptomatic
scapulothoracic bursitis had good or
excellent results. One patient with a
fair result also required muscle
transfers for trapezius winging.
Resection of the symptomatic
scapulothoracic bursa has been
performed arthroscopically as
well.2312 Cjullo and Jones? have
reported the largest arthroscopic
series to date, with 13 patients who
underwent subscapular endoscopy
for symptomatic scapulotheracic
bursitis after a nonoperative treat-
ment program proved unsuccess-
ful. Fibrous adhesions in the bursa
between the subscapularis and ser-
ratus muscles and in the bursa
between the serratus and the chest
wall were debrided. Scapuloplasty
or debridement of abnormal tissue
at the superomedial angle or inferi-
or angle was also performed. All
13 patients returned to their prein-
jury activity level except for physi-
cian-imposed restrictions in a few
cases, in which the assembly-line
use of vibrating tools was limited.
The early results with the use of
arthroscopic techniques for per-
forming a scapulothoracic bursecto-
my seem promising, with no
reported cases of injury to the long
thoracic nerve, dorsal scapular
artery, suprascapular nerve, axil-
lary contents, or contents of the tho-
racic cavity. Despite this, no large
series of cases of arthroscopic treat-
ment of scapulothoracic bursitis has
yet been reported in the peer-
reviewed literature, and it must be
emphasized that this technique
remains investigational at this time,
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with the pitfalls not clearly defined
due to limited clinical experience.

Scapulothoracic Crepitus

Pathoanatomy

It is important to realize that
scapulothoracic crepitus is not neces-
sarily a pathologic condition. Griin-
feld!? reported finding scapular crepi-
tus in 31% of 100 normal asymp-
tomatic persons. Codman stated that
he was able to make his own scapula
“sound about the room without the
slightest pain.”® Tt must be borne in
mind, therefore, that patients with the
potential for secondary gain or psy-
chiatric conditions may not respond
to treatment as well as other patients
do. However, if the scapulothoracic
crepitus is truly associated with pain,
winging, or other disorders of the
scapu]othoracic articulation, it is con-
sidered to be pathologic.

Symptomatic scapulothoracic
crepitus has been given a variety of
names, including snapping scapula,!
washboard syndrome,? scapulotho-
racic syndrome,!? rolling scapula,?
grating scapula,’® and scapulocostal
syndrome.’® Boinet, in 1867, was the
first to describe this disorder.
Thirty-seven years later, Mauclaire
classified scapulothoracic crepitus
into three types: froissement (a gen-
tle friction sound thought to be
physiologic), frottement (a louder
sound with grating, which is usually
pathologic), and craquement (a loud
snapping sound, which is always
pathologic). Extrapolating from
Milch,! frottement may suggest a
soft-tissue lesion or bursitis, while
craquement may suggest an osseous
lesion as the source of symptomatic
scapulothoracic crepitus.

These scapular noises are thought
to arise from two sources: (1) ana-
tomic changes in the tissue interposed
between the scapula and the chest
wall and (2) an incongruent scapulo-
thoracic articulation! (Table 2). The
noises are amplified by the air-filled

thoracic cavity, which acts as a reso-
nating chamber, much like a stringed
instrument.?” Scapulothoracic crepi-
tus may be due to the presence of any
one of a number of abnormal struc-
tures between the scapula and the
chest wall, such as atrophied muscle,!
fibrotic muscle, 1% and anomalous
muscle insertions.

The most common bone lesion
that may underlie scapulothoracic
crepitus is the osteochondroma,
arising from either the ribs or the
scapulal®2 (Fig. 3). Malunited frac-
tures of the ribs or scapula are also
capable of creating painful crep-
itus.1-18.21  Abnormalities of the
superomedial angle of the scapula,
such as a hooked superomedial
angle!22 and Luschka’s tubercle
(which originally was described as
an osteochondroma but has subse-
quently come to mean any promi-
nence of bone at the superomedial
anglel.22), have also been implicated

Table 2
Causes of . Symptomahc
Scapulqthqracxg Crgpx;us

Interposed tissue
Muscle:
Atrophy1
Fibrosist18

Rib osteochcmdroma
Scapuigr osteochonqlrom
R]b fracturtﬂm%— E
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Fig. 3 Scapular osteochondroma in a 19-year-old
woman caused symptomatic scapulothoracic
crepitus. The disabling pain responded well to
resection of the lesion and removal of the
inflamed bursa. Left, A radiograph obtained tan-
gential to the plane of the scapula demonstrates
the osteochondroma. Above, Axial T2-weighted
magnetic resonance image of the supine patient
demonstrates a large reactive bursa (arrow).

as sources of scapulothoracic crepi-
tus. Others implicate reactive spurs
of bone that are created by the
microtrauma of chronic, repeated
periscapular muscle avulsions, 111723
Certainly, any bone lesion that
causes scapulothoracic crepitus is
capable of forming a reactive bur-
sa, 2% and a bursa is frequently
seen at the time of resection of such
lesions. The bursa can become in-
flamed and painful even in the
absence of a bone lesion and may
become a source of crepitus. Path-
ologic changes in the soft tissues
that have been implicated in scapu-
lothoracic crepitus include tubercu-
lous lesions in the scapulothoracic
region and syphililic lesions.!
Abnormalities in congruence of
the scapulothoracic articulation are
another source of scapulothoracic
crepitus. Both scoliosis and tho-
racic kvphosis result in changes in
congruence of this articulation and
have been implicated as causes of
scapulothoracic crepitus.

Diagnosis

The patient with symptomatic
scapulothoracic crepitus may be able
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to identify the source of the problem.
A recent history of repetitive over-
head activily, such as sports partici-
pation or wallpaper hanging, may
be presenttS Some authors suspect
that there is a familial tendency
toward developing symptoms.!
Patients may also relate a history of
trauma that precipitates symptoms.®
Scapulothoracic crepitus is bilateral
in some patients.}!

Inspection of the scapula may
reveal fullness or winging, which
suggests a space-occupyving lesion in
the scapulothoracic space. Palpation
or auscultation while the shoulder
goes through the range of motion
may help to identify the source of
the periscapular crepitus.’® The
presence of a palpable mass, crepi-
tus, prominence at rest, and normal
scapulothoracic motion will help to
differentiate scapular winging due
to a physical mass from that result-
ing from neurologic scapular wing-
ing. In patients with scapulothoracic
crepitus, the neuromuscular exami-
nation is frequently normal.

Tangential radiographic views
of the scapula should be obtained
in all cases to identify osseous ab-
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normalities. In patients with sus-
pected bone lesions not clearly seen
on radiographs (such as a rib or
scapular fracture), computed to-
mography may be helpful. A sub-
tle variation in normal anatomy,
such as a prominent superomedial
angle of the scapula or a Luschka’s
tubercle, may not be well visual-
ized with computed tomography
or magnetic resonance imaging.
Magnetic resonance imaging is
helpful in identifying the size and
location of the inflamed bursa.

Treatment

Nonoperative treatment should
be attempted in patients with a
clearly defined bone lesion, such as
an osteochondroma; however, these
patients are unlikely to benefit.}
Resection of the bone lesion is usu-
ally necessary to alleviate symp-
toms, and surgical intervention
under those circumstances is associ-
ated with a high likelihood of suc-
cess. 182026 [or other patients, a trial
of conservative treatment is appro-
priate. Nonoperative treatment
seems to be most beneficial if a soft-
tissue disorder is the source of
scapulothoracic crepitus.12

Poor posture is an important
contributor to the development of
scapulothoracic crepitus. Therefore,
nonoperative treatment should
include postural exercises designed
to strengthen the upper thoracic
musculature so as to prevent slop-
ing of the shoulders.2” In addition,
a figure-of-eight harness may be
worn while awake, serving as a
reminder to seek to attain normal
posture. Exercises to strengthen
periscapular muscles are also
thought to be important.i2® These
should include exercises to increase
the bulk of the subscapularis and
serratus anterior in an attempt to
increase the space between the
scapula and the chest wall.

Systemic nonsteroidal anti-
inflammatory drugs; local modali-
ties, such as heat, massage, phono-
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phoresis, and ultrasound; and the
application of ethyl chloride to trig-
ger points may also prove useful in
alleviating pain.25 Injection of
local anesthetics and corticosteroids
into the painful area has also been
recommended.l.+31011 Caution
must be used, however, as there is a
risk of creating a pneumothorax.1!
When these means are used, most
patients have a marked decrease in
pain.510

A number of surgical options
have been described when nonop-
erative treatment is not successful.
Historically, musculoplasty opera-
tions include those described in
1904 by Mauclaire, who reflected a
flap of the rhomboids or trapezius
and sutured it to the undersurface
of the scapula. This is thought to
be inadequate, however, because

the muscle flap may atrophy with
time, and symptoms can recur.!
Rockwood reported that excising a
rhomboid muscle avulsion flap
resulted in the elimination of snap-
ping and pain.!! The results of
musculoplasty operations have
been variable, and as a result par-
tial scapulectomy has become a
widely used means of treating
symptomatic scapulothoracic crepi-
tus. Although Cameron?® has re-
ported that resection of the medial
border of the scapula produces
good results, resection of the supero-
medial angle of the scapula is the
more common approach.142223,29,30

The surgical technique for the
resection of the superomedial bor-
der of the scapula begins with the
patient in the prone position (Fig. 4).
An incision based over the medial

spine of the scapula is made, and
the soft tissue is dissected down to
the spine of the scapula. The perios-
teumn over the spine is incised, and
the supraspinatus, rhomboid, and
levator scapulae muscles are dis-
sected free of the scapula in a sub-
periosteal plane. The superomedial
angle of the scapula is resected with
an oscillating saw. As the resection
is carried laterally, caution is war-
ranted to avoid injury to the dorsal
scapular artery and the suprascapu-
lar nerve in the suprascapular
notch. After resection of the bone,
the reflected muscles fall back into
place, and the periosteum is reap-
proximated to the spine of the
scapula by suturing through drill
holes. Postoperatively, the patient
is placed in a sling and begins pas-
sive motion immediately. Active

Area of .
scapula y
resected

A Spine of
( scapula

A - Suprascapular
artery and nerve

Fig 4 Resection of the superomedial border of the scapula
for symptomatic scapulothoracic crepitus. A, Approach to
the spine of the scapula, with the trapezius elevated away
from the spine to expose the supraspinatus. B, Area of the
scapula that is resected after the supraspinatus has been
elevated away from the scapula. Note the proximity to
the suprascapular nerve and artery. C, Repair of the
supraspinatus to the spine of the scapula through drill
holes. (Reproduced with permission from Kuhn JE,
Hawkins RJ: Evaluation and treatment of scapular disor-
ders, in Warner JJP, lannotti JP, Gerber C (eds): Complex
and Revision Problems in Shoulder Surgery. Philadelphia:
Lippincott-Raven, 1997, pp 357-375.)
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motion is begun at 8 weeks, and
resistance exercises follow at 12
weeks.

Although some authors report
mixed results with this procedure,!!
most others suggest that it is an
excellent treatment option.!.4.22.29
However, to date most of these
reports have been from case studies
or very small series. Arntz and
Matsen® describe their results after
resection of the superomedial bor-
der of the scapula in 14 shoulders in
12 patients with a 42-month follow-
up. In their series, complete relief
of pain and crepitus was obtained
in 12 (86%) of 14 shoulders. It is

important to note that the bone re-
sected appears normal on gross and
histologic examination, which has
prompted some to perform bursec-
tomy and avoid a partial scapulec-
tomy” and has led others to believe
that releasing a fibrotic or spastic
levator scapulae may be the impor-
tant element in relieving symptoms.

Summary

The understanding and treatment of
scapulothoracic disorders, particu-
larly symptomatic scapulothoracic
crepitus, continues to evolve.

Jobn E. Kubn, MD, et al

Clearly, nonoperative treatment is
the best approach for the patient
with symptomatic scapulothoracic
crepitus. If an appropriate trial of
conservative treatment is unsuccess-
ful, surgery can produce satisfactory
results. Although manv authors
recommend resection of the supero-
medial border of the scapula and
have had good outcomes, the lack of
pathologic tissue changes has
prompted others to perform open
bursectomy without partial scapu-
lectomy. Recently, arthroscopic
techniques have been investigated.
and early experience suggests that
they may be safe and effective.
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