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Biceps Anatomy and Function

The biceps tendon originates from the
labrum and the supraglenoid tubercle
of the scapula. The structure is intra-
articular yet extrasynovial. It is widest
at its origin and progressively narrows
as it exits the bicipital groove. The prox-
imal one-third of the biceps tendon

has a high degree of innervation, with
substance P and calcitonin gene-related
peptides present, suggesting a rich sym-
pathetic network!,

There is a spectrum of pathologi-
cal conditions of the proximal part of
the biceps, including tendinitis, SLAP
(superior labrum anterior and poste-
rior) lesions, biceps instability, and par-
tial or complete ruptures. The origin of
the long head of the biceps is variable
and is approximately 9 cm long’. T}le
proximal portion of the long head fe-
ceives its blood supply primarily frbm
the anterior circumflex humeral artery’.
The biceps tendon passes posteriorito
the coracohumeral ligament and be-
neath the transverse humeral ligament
as it courses distally. The capsuloliga-
mentous structures of the rotator isiter-
val are responsible for restraining the
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biceps tendon within its proper ana-
tomic location as it passes into the bi-
cipital groove*’. The coracohumeral
ligament and the superior glenohumeral
ligament are the two most i mportant
structures within the rotator interval for
securing the biceps tendon’. The supe-
rior glenohumeral ligament forms an
anterior sling about the biceps. The
more distal transverse humeral liga-

-ment is not believed to play a primary

role in securing the biceps tendon?.

The exact function of the long
head of the biceps tendon in the shoul-
der is controversial. The angular orien-
tation of the biceps relative to the
humeral head'appears to be adaptive
in nature, and it diminishes the capacity
for arm elevation, perhaps placing the
biceps at risk for instability. The proxi-
mal part of the biceps tendon probably
has at least a passive shoulder stabiliz
ing function. Whereas several authors
have observed that the proximal part
of the biceps tendon has an active stabj-
lizing effect, others have not**, Cadav-
eric biomechanical evidence indicates
that the contribution of the biceps to
glenohumeral stability may depend

continuous with the glenohume
joint, any inflammatory Process a
ing the intra-articular environmengan
also affect the biceps. Biceps instah ty
may occur more commonly than
be expected on the basis of clinical T
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ig. 1

ceps tendinitis is a relatively com-
on cause of anterior shoulder pain.
e tendinitis can be primary or sec-
dary. Primary bicipital tendinitis is
e isolated inflammation of the long
ead of the biceps tendon in the inter-
bercular groove, with no associated
thological changes in the shoulder. It
s been estimated to represent only
of the cases of biceps tendinitis*,
condary biceps tendinitis occurs in
njunction with pathological changes
the adjacent osseous, ligamentous,
nd muscular structures. This type of
endinitis often results in tendon fray-
ig and even failure as the biceps ten-
lon undergoes wear. As a result of
epetitive wear or trauma, the soft-
ssue restraints surrounding the bi-
ps tendon can lose their stabilizing
anction, and medial subluxation or
slocation of the tendon can occur.
Patients with biceps tendinitis or
stability present with'pain primarily
%'the bicipital grogve. The history and
e results of the physical examination
usually compaﬁ?_ble with an im-
ngement syndrome, although the
ain may be more anterior and may
adiate down the biceps itself, Usually,
lere is no history of trauma. Patients
ith biceps instability occasionally re-

&

"'edial subluxation or dislocation of the biceps tendon (BT) can occur with rfepetitive wear or
auma to the superior glenohumeral ligament (SGHL) and is commonly assoclated with rotator
] disease, especially subscapularis tears (SSC) as well as supraspinatus (SSP) tears®.

port popping and an audible or palpa-
ble snap during the arc of shoulder

motion. Biceps tendon instability is al-
most always associated with pathologi-

cal changes in the subscapularis tendon
and rarely occurs in the absence of at
least some subscapularis tearing.

On physical examination, the
most common finding in patients with
biceps tendinitis or instability is point
tenderness in the bicipital groove. Sev-
eral provocative tests have been des-
cribed for isolating a pathological
condition of the biceps, including the
Yergason test, the Speed test, the biceps
instability test, the lift-off test, and the
O’Brien active compression test'™™*, As
an adjunct to these provocative tests, se-
lective injections can be very helpful in
differentiating the source of shoulder
pain. Unfortunately, there is no single
physical finding that is conclusive
evidence of a symptomatic patholo-
gical condition of the biceps. Coexisting
impingement and rotator-cuff-related
symptoms may make the diagnosis
difficult.

. Radiographic evaluation is usun-
ally not helpful and almost always reveals
normal findings in cases of primary bi-

Fig.2

The biceps tendon (BT) makes a 30° to 40° turn into the bicipital groove as it exits the shoulder
and is stabilized by a pulley system?. CHL = coracohumerat ligament and SGHL = superior gleno-

humeral ligament.
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ceps tendinitis. Secondary causes, such
as an avulsion fragment from the tuber-
osity, suggest a biceps dislocation, and a
large anterior acromia) spur may sug-
gest an impingement syndrome. Addj-
tional radiographic views can be used
to evaluate the bicipital groove, Ultra-
sonography has become a useful too]
for evaluation of the biceps and the ro-
tator cuff in some centers”, However,
ultrasonography is heavily operator-
dependent and can be limited by os-
seous anatomy.

Magnetic resonance imaging is
an excellent tool for evaluating the bi-
ceps tendon and the superior labral
complex. A magnetic resonance imaging
arthrogram continues to be the most ap-
propriate noninvasive diagnostic study
available for confirming a pathological
condition of the biceps. Oblique and
sagittal images can demonstrate sublux-
ation and dislocation of the long head of
the biceps tendon. Edema associated
with bicipital tendinitis produces an in-
creased signal intensity on T2-weighted
images. Biceps tendon ruptures are rela-
tively easy to detect on magnetic reso-
nance imaging as well,

Boileau et al. described an hour-
glass-shaped biceps tendon that causes
typical tendinitis symptoms®. It can be
seen on arthrography. It results from an
inflamned, thickened intra-articular seg-
ment, which can block tendon excur-
sion during shoulder motion because
the thickened part cannot traverse the
bicipital groove. This so-called shoulder
trigger finger can cause anterior shoul-
der pain and a loss of 10° to 20° of pas-
sive elevation as a result of mechanical
locking, but it is difficult to recognize
clinically. A thickened tendon can
disrupt the pulley and destabilize the
biceps over time. The treatment is exci-
sion of the thickened part of the biceps,
and tenodesis if necessary. :

When a pathological condition .
of the biceps is suspected but confirma:
tion proves elusive, arthroscopic evalu-
ation is the most accurate means of
verifying the diagnosis. During the ar-
throscopy, it is imperative that the ten-
don be inspected thoroughly, and this
requires pulling the biceps into the joint
to completely visualize the portion

within the bicipital groove. Testing for

instability of the biceps tendon should
be done.

Instability of the Biceps Tendon

The biceps tendon makes a 30° to 40°
turn into the bicipital groove as it exits
the shoulder and is stabilized by a pul-
ley system? (Fig. 2). This pulley system
is made up of the coracohumeral liga-
ment and the superior glenohumeral
ligament along with both supraspina-
tus and subscapularis tendon fibers
(Fig. 1). Progressive disruption of the
pulley leads to biceps instability with
medial subluxation, which in turn leads
to progressive damage of the pulley it-
self. The biceps can dislocate immedi-
ately on top of the subscapularis, under
the subscapularis if the subscapularis
tendon is torn, or even laterally®. A
clear understanding of the anatomy of
the rotator interval is necessary to ap-
preciate the variations of biceps insta-
bility in association with rotator cuff
lesions.

The coracohumeral ligament
arises from the coracoid process and
separates into two bands. It invests the
bicéps at this critical angle as it exits the
joint’. The superior glenohumeral liga-
ment travels from the labrum to the hu-
meral head. It becomes a u-shaped sling
that supports the biceps tendon at this
critical exit angle®, Also, rotator cuff f-
bers reinforce the pulley system. The
transverse humeral ligament appears
to be much less important to biceps
stability. In fact, its more distal loca-
tion means that the critical angle of bi-
CEPS passage occurs more proximally
and any subluxation would likely occur
more proximally. The description of
progressive damage to the pulley system
by Habermeyer et al. has been labeled
“pulley lesions.™ These lesions can be"
traumatic or degenerative, and the pul-
ley is susceptible to rotator cuff degen-
eration as is the biceps tendon jtself.

Damage to the pulley system
often occurs in a series of steps and is
usually initiated by an articular-sided
supraspinatus tear, which then leads to
a tear of the superior glenohumeral
ligament™". The tear of the superior
glenohumeral ligament in turn allows

subtle subluxation of the long head
the biceps, which can, in turn, caus
a partial articular subscapularis tear,
Progressive subluxation of the long ::¢
head of the biceps causes more damage
to the subscapularis tendon ( Fig. 1). :
This cycle of progressive subluxation *
leading to subscapularis damage can
ultimately lead to medial dislocatio
of the biceps and even anterosuperi
instability with the occurrence of lab
lesions. The possibility of a subscap
laris tear occurring in conjunction with
biceps instability cannot be overemphi
sized. Recognition of these tears is im
portant as they often cause substant
anterior shoulder pain along with th
biceps instability.

Nonoperative Treatment

of Bicipital Tendinitis

and Biceps Instability

The initial treatment of primary and i
secondary bicipital tendinitis is nonopi:
erative. Initially, rest and nonsterojd
anti-inflammatory drugs are recom-
mended. Subacromial steroid injec-
tions can help to treat both primary
and secondary tendinitis’. Injections
into the glenohumeral joint can reducé}
intra-articular biceps irritation. Finall
injections into the bicipital sheath an
riorly, with care taken to avoid the bi
ceps tendon itself, can be of benefit’,
Once the symptoms begin to decreas ;
gentle range-of-motion exercises are g
begun. When a patient has secondary]
bicipital tendinifis d - to impingeme;
syndrome, treatment s} '

=
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tus of the rotatof ‘cuff
Nonoperati

ceps instability is
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to determine i 1ts cause, define
e of structural ¢ c,ompgomxse,
associated pathologml con-

Bt surg;cal optio avgilable in-
thdon débrideme t, a release of

1festyle, asimple débridement
mpression may be sufficient.
er active patients, partial tears
e treated more aggressively,
tear involving >25% of the
gbemg managed with-tenode-
'otorny should be avoided in

! actlve panents, ‘whereas it isa

it A so-called Popeye deformity
velop after a tenotomy, but jt

ompression
don decompression can re-
¢ symptoms of primary biceps

lis through a tenosynowal
release of the txansvcrse
ligament, sparing the cora-
ieral ligament, and an arthro-

r open release ofithe bicipital
isheath in the absénce of other
gical entities will:decrease

oms. This surgical ‘option is ap-

¢ only for inflammation of an
7ise intact tendon in the absence
Her substantial pathplogical enti-
the tenosynovitis is severe and
fting, and occurs above as well as
e blcxpltal groove, a tenotomy
Ctive patient or'a subpectoral
in a more actxve mdmdual is
ended.

Tenotomy
There is controversy about the choice

of tenotomy or tenodesis®. Tenotomy is

currently 2 more popular option for the
treatment of a diseased biceps tendon®%,
but the decision regarding treatment of
an inflamed but otherwise intact biceps
tendon is not an easy one. Associated
pathological entities and surgery may
render the decision regarding whether
to perform a tenotomy and a tenodesis
moot because the prolonged immaobili-
zation necessary after an arthroscopic
rotator cuff repair, into which a tenot-
omy can be easily incorporated, reduces
the benefits of a tenodesis.

Tenotomy has obvious advan-
tages. It is technically very easy to per-
form, rehabilitation is simple, and there
is no need for immobilization. The dis-
advantage of a tenotomy is the potential
for a residual Popeye deformity caused
by retraction of the biceps muscle dis-
tally. In addition to this deformity,
cramping and weakness with vigorous
use of the biceps may be encountered.
In many cases, one can predict the pos-
sibility of deformity by carefully in-
specting the proximal end of the biceps.
In cases of chronic inflammation in
which the biceps origin is substantially
thickened, simple tenotomies rarely
lead to deformity because the proximal
end of the biceps is too large to pass
through the bicipital groove.

Clinical studies of stimple tenoto-
mies have revealed that pain relief is
achieved and the satisfaction rate usu-
ally exceeds 90%, but the Popeye defor-
mity occurs in up to 70% of patients
and as many as 40% of patients experi-
ence fatigue or soreness with resisted
elbow flexion. In several studies, pa-
tients over sixty years of age did not
experience this fatigne®*, Osbahr et al.
noted no significant difference in terms
of the cosmetic result, pain relief, or
muscle spasms between tenodesis and
tenotomy, but the patients who were
treated with a tenodesis were younger
than those who were treated with a
tenotomy”. Walch et al. reviewed the
outcomes of 307 patients who had had
a biceps tenotomy because of an irrepa-
rable rotator cuff tear or because they
were unwilling to undergo the lengthy

rehabilitation associated with an ar-
throscopic rotator cuff repair®, Eighty-
seven percent were satisfied, although a
subacromial decompression was often
performed as well. Preoperative fatty |,
infiltration of the rotator cuff muscles
and a high-riding humeral head were
prognostic of a poor cutcome.

Tenodesis

Tenodesis can be performed either
open or arthroscopically, with use of
soft-tissue or osseous fixation, and
above or below the bicipital groove.
The advantages of a biceps tenodesis
are a better cosmetic result and restora-
tion of strength, whereas the disadvan-
tages include a more difficult operation,
the possible need for costly implants, a
longer rehabilitation, a period of im-
mobilization, and the possibility of the
tenodesis failing. Several alternatives for
arthroscopic fixation are available. The
tendon can be secured with use of an
interference screw in a bone tunnel or
with suture anchors in the bicipital
groove, or by suturing it to the rotator
interval®®. Suturing the biceps rem-
nant to the conjoint tendon has also
been described®. An open subpectoral
approach in which a keyhole type of
fixation is achieved can be utilized. In-
vestigators comparing the mechanical
strength values following tenodesis
fixation techniques concluded that the
interference screw and bone tunnel
technique provides the greatest initial
fixation strength®'.

Tenodesis for treatment of disease
of the long head of the biceps is usually
performed in conjunction with the
treatment of concomitant rotator cuff
disease. Isolated biceps tenodesis has
historically been uncormnmon, and the
results have been modest at best, per-
haps reflecting neglected underlymg
pathologlcal conditions such as an im-
pingement phenomenon. Studies in
which a biceps tenodesis was done in
conjunction with a decompression have
uniformly revealed satisfactory results®?,
although Walch et al. reported no dif-
ference in the success rates of tenodeses
done with and without an accompany-
ing decompression®.

In the case of a complete biceps
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Fig. A

Figs. 3-A through 3-D The classiication system for SUAP lesions. Fig,
of the superior aspect of the labrum. Fig. 3-B With a type-2 SLAP }

have pulled off the superior glenoid tubercle.

rupture, tenodesis is appropriate for

a younger active patient and can be
accomplished through an open subpec-
toral approach. Technically, reestablish-
ing the proper resting length to the
tenodesed biceps tendon is critical if
strength and a good cosmetic appear-
ance are to be restored. The subpec-
toral approach helps the surgeon to
find the ruptured proximal stump and
permits direct visualization so that the
musculotendinous portion of the biceps
can be lined up with the pectoralis in-
sertion site to reproduce the optirhal
resting length. Furthermore, thh;any
open approach, a keyhole-type fixation
technique in which the stump of the
tendon is fixed and delivered into the
humeral shaft helps to avoid the need
for costly implants. Older patients with
lower functional demands have toler-
ated benign neglect well”. Isolated

Fig. 3-B

pathological involvement of the biceps
is uncommon, and if a rupture occurs
the presence of associated rotator cuff
disease should be considered.

Biceps Instability

Subluxation or dislocation of the biceps
tendon is almost'invariably associated
with rotator cuff tearing, particularly of
the subscapularis, and pathological in-
volvement of the rotator interval®, It is
important to determine the direction of
the instability, which is most commonly
medial, and the instability is usually
fixed rather than/dynamic. The superior
portion of thé subscapularis tendon is
usually torn and ‘must be addressed in
addition to the biceps disease. The
treatment options for biceps instability
include tenotomy, tenodesis, or recon-
struction of the stabilizing structures
that support the biceps tendon. The

3-A A type-1 SLAP lesion consists of degenerative;f_raying on the inner;ma
esion, the biceps attachment and the adjacent superior aspect of the labigy

indications for tenotomy and te}
desis parallel those for patients w
moderate-tp-sew '
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ot

gned. However, recurrent instability
¢ a problem, and a stenosed, pain-
ndon may result.

Trgdtments of the Biceps Tendon
Bgth tenodesis and tenotomy can yield
% results™. Interestingly, several au-
have found that‘acromioplasty
alghe relieved anterior shqulder pain
ZZplte a preoperative diagnosis of bi-
efisitenosynovitis®, Whilg;there is
Nl controversy regarding operative
, § gement of a symptomatic biceps
on, we typically sacrifice the biceps
n only when thére is a substantial
1al tear, extensive tenosynovitis, or
lon instability. The decision to per-

Y a tenodesis or tenotomy is usnally

Figr3-C A type-3 SLAP l'efsion is a superior labral bucket-handle tear, Flig. 3-D

Fig.3-D

based on several factors. Tenotomy is
routinely carried out in sedentary pa-
tients and in those for whom the cos-
metic result is not a concern. However,
tenodesis is almost always performed in
younger, more active patients or any pa-
tient for whom the cosmetic result is an
issue, particularly those with thin arms.

The SLAP Injury
Superior glenoid labrum injuries were
apparently first defined as SLAP (supe-
rior labrum anterior and posterior)
téars by Snyder et al. in 19907, While
the recognized varieties of SLAP inju-
ries have expanded over time, the chal-
lenge is to differentiate between the
labral variations that are clinically rele-
vant lesions and those that are normal
variations or simply the effects of aging.
SLAP lesions can be created by
various mechanisms of injury includ-
ing a biceps traction overload caused by

A type-4 SLAP lesion Is a superior labral bucket-handie tear that ex-

the long head of the biceps acting as

a decelerator of the arm during the
follow-through phase of throwing,

arm acceleration during the late cock-
ing phase, a tight posterior aspect of the
capsule, falling on the outstretched arm
creating shearing forces on the superior
biceps labral complex®, sudden forced
abduction and external rotation of the
shoulder, and passive disruption dur-
ing a motor-vehicle accident when the
shoulder-lap belt restrains the ipsilat-
eral chest wall, causing the shoulder to
roll around the seat belt.

Any classification system should
provide a logical method for evaluating
the injury that can positively affect the
treatment algorithm. The classification
system now includes many more types
than had been initially described”, A
type-1 SLAP lesion has fraying on the
inner margin of the superior aspect of
the labrum (Fig. 3-A) and probably rep-
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Fig. 4-A

Figs. 4-A, 4-B, and 4-C The SLAP classification systém was expanded to inclu
is @ Bankart lesion that extends superiorly to the biceps attachment.

type-2 biceps slevation.

resents normal degenerative changes
associated with increased age and the
retreat of blood supply from the supe-
rior aspect of the labrum. This may be
confused with a meniscoid superior .
part of the labrum, which is a normal
variant. ,
A type-2 SLAP lesion is the most
common clinically relevant abnon'::il-
ity. It occurs when the superior lab. Lat-
tachment of the biceps tendon pulls off
the superior glenoid tubercle (Fig. 3-B).
Burkhart and Morgan further defined
the type-2 SLAP lesion according to ;
three subtypes based on the anatomic
location of this elevation: anterior, pos-
terior, and combined anterior and
posterior”. The most common of these
subtypes is the anterior lesion, whichiin-
volves a labral avulsion from the antero-
superior quadrant of the glenoid. The
posterior subtype involves the postero-

Fig. 4-B

superior quadrapt of the glenoid and is
most commonly seen in throwing ath-
letes. The combined (anterior and su-
perior) subtype is the least common,
When traction is applied to the biceps
tendon of a patient with a labral separa-
tion from the posterosuperior quadrant
of the glenoid, the force on the tendon
shifts from an anterjor-horizontal to a
posterior-vertical position. This force is
transmitted to the labrum at the base of
the biceps tendon and results in the de-
tached labrum sliding medially or peel-
ing off the posterior-superior aspect

of the glenoid; this has been called the
“peel-back” phenomenon®.

A type-3 SLAP lesion is a superior
labral bucket-handle tear often extend-
ing from anterior to posterior at the bj-
ceps insertion (Fig. 3-C). In contrast to
the type-2 lesion, the biceps-labral at-
tachment is not elevated from the glen-

BICEPS TENDON AND SUPERJOR LABRUM
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de injuries associated with dislocation. Fig. 51
Fig- 48 A type-6 SLAP lesion has an snterior or posterior labral flap with;

4-A A type-5 SLAP les

oid. In a type-4 SLAP lesion
handle tear extends
don, splitting the teg

» the buck

siﬁcatjqn syst
instability injirie

ing sub?eriorl 0
(Fig. 4-A). A fypel

tion (Fig. 4-BY, an
lesion is a lesipn 4
humeral ligarffent
ceps attachméht (}
al." further expang d
tion system tofinciti
which is a typé

1

posterior labr;
a type-9 lesioff
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A ; SLAP lesion is a sepamtlon of the biceps attachment that extends into the middle
‘m

eral ligament.

l

ith circumferential labral tear-
fig. 5-B); and a type-10 lesion,
ightis a type-2 SLAP lesion with a
#rior-inferior labral separation
: J;C) An additional variation of
ease includes a'type-2 SLAP
ith articular cartilage avul-
ind loose bodies 4s descrxbed by
d Kim*“.
approximately half of clinically
at SLAP lesions are type 2, Also,
series dealing ] prm.apally

wi oulder instability, the overall

- preglence of SLAP tears is very low™*
*, Ififthe original study in which SLAP
lesiohs were defined™, t;hey accounted

4% of 700 casgs in a consecu-
ties of shoulder’ ‘arthroscopxc

Clinical Presentation

Clinically relevant SLAP lesions are most
often found after trauma, in swimmers,
or in long-time overhead-throwing
athletes™**, The patients describe click-
ing and popping often associated with
anterior shoulder pain and reduced
function, including decreased throwmg
or serving velocity or slower swimming
speed. The symptoms may appear sud-
denly or gradually. The dead-arm syn-
drome is characterized by the inability to
throw at the preinjury velocity®.

The key elements to be consid-
ered in differentiating a clinically rele-
vant superior labral injury from norma.l
variations or changes due to aging in-
clude the patient, the mechanism of
injury, the findings of the clinical ex-
amination, and the findings of appro-
priate imaging studies. Demonstrated
improvement after surgical treatment
confirms the diagnosis.

Proper patient selection is critical.
A SLAP lesion should be anticipated
prior to surgery so that it is not an un-
expected finding at arthroscopy. True
type-2 SLAP injuries are seldom asso-
ciated with substantial glenohumeral
arthritis or rotator cuff tears. When de-
generative changes are found, the labral
abnormality is likely to be part of a de-
generative process.

Clinically relevant SLAP injuries
are most often found in the dominant
arm of a an less than forty years of
age who has participated in high-
performance overhead activities for
many years, a patient with a specific
history of shoulder trauma, or a patient
with shoulder instability. A fall on an
outstretched hand or a prior motor-
vehicle accident during which the pa-
tient was wearing a shoulder-lap belt
is also suggestive of a SLAP injury'*”,

Physical Examination

Several tests have been proposed for the
diagnosis of a dlinically relevant SLAP
injury. However, these tests often pro-
vide inconsistent results and are not
consistently diagnostic'’®**. The modi-
fied O’Brien test, the crank test, the
anterior slide test, the Jobe relocation
test, the biceps load test, and the pain
provocation test are advocated by some
and dismissed by others™. A positive
Speed test and a loss of internal rotation
that has not resolved following a short
course of physical therapy have been
said to indicate a SLAP lesion”. Despite
the concerns about the reliability of
these tests, they do play a role in the
physical examination of the shoulder.
However, no single test should be com-
pletely relied upon.

Diagnostic imaging also provides
inconsistent results. Plain radiographs
reveal osseous problems. The superior
aspect of the glenoid labrum can be
seenona gadolmmm-enhanced mag-
netic resonance 1mag1ng scan, but cor-
rect interpretation requires special
expertise. The variability of the normal
superior aspect of the labrum reduces
the diagnostic value of this test. How-
ever, the presence of a sublabral gan-
glion cyst is very suggesnve of a SLAP
lesion®.

-
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Figs. 5.A, 5B, and $-C Additional types of SLAP Iesio.:ms have been identified.
extension. Fig. 5-B A type-9 SLAP lesion is a type-2 lesion with circumferential

Nonoperative Treatmen

The initial treatment of a SLAP lesion
should include rest, anti-inflammatory
medication, stretching, and strengthen-
ing to address muscular imbalances. .
Decreased internal rotation js often |
found in athletes who throw overhead,
A reduction in shoulder rotationto |
<180° or a loss of internal rotation sug-
gests a tight posterior aspect of the caé-
sule. Scapular dyskinesis or weakness
of the scapular stabilizers may result in
scapular winging and asymmetrical .
arm motion. Stretching to attain fu]]
motion (internal rotation) should be ;
performed prior to surgical interven- ;
tion. If symptoms persist after three
months of nonoperative treatment,
surgery may be indicated.

Surgical Treatment
The arthroscopic treatment ofa SLAP
lesion depends on the type of lesion.

A type-1 SLAP lesion is treated with
débridement of the area of labra] fray-
ing. A type-2 lesion should be treated
with reattachment of the superior as-
pect of the labrum to achieve a stable
biceps-superior labral anchor. A type-3
SLAP lesion requires removal of the
bucket-handle tear. A type-4 lesion
requires débridement of any flap or
bucket-handle tear and repair of the as-
sociated biceps tear ora biceps tenode-
sis. Types-5, 6, and 7 SLAP lesions are
associated with shoulder instability,
which should be corrected at the same
time as the SLAP lesion is Iepaired and
any flap should be débrided, For types
8,9, and 10, the labrum should be reat-
tached and any flap should be débrided.
The goal of surgical Tepair is to securely
reattach the biceps-labra] complex and
to eliminate the peel-back and drive-
through signs.

Half of all SLAP lesions that re-

quire surgery are type 2. While vario
techniques have been used in the pa

suture anchors are cjirrently the pre-
ferred method df bigi

An anterior

imppledttures) can fix

& bice 5 origin. A poss
ype-2 SLAP lesiof
H0r posterior to |

A

i a repair of a
ally probe and :
tHe superior labg
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dte a bleeding bed; rather than de-
cating the superior glenoid tuber-
wis sufficient. The appropriate suture
Bor or anchors are inserted into the
ior glenoid anit‘;}h]an'cartilage

in at an angle (usually 45°) that

?5{ the anchor into the bone with.

§t cutting out eithier medjally o Jat.
; 45 . Once the anchor is in place, the

Iy

% perative Treatrggnt

Jk‘ repairs are oftén followed by stiff-
§in the Postoperitive period, as the
g can substantially décrease mo.-

vand the pa-
kis encouraged to'remove the sling
Lperform rotation movements to

1th the capsule during this period.
T use of the sling'is discontinued,
g )

b

ke 3 al
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Pendulum exercises with elbow flexion
and extension are recommended and
should be performed. At six weeks,
strengthening of the rotator cuff, scapu-
lar stabilizers, biceps, and deltoid mus-
cle is initiated. Throwing athletes begin
an interva]-throwing program at four
months on a level surface, Stretching
(of the posterior aspect of the capsule)
and strengthening are continued, and
throwing from the mound begins at six
months. A return to fu]l activity is per-
mitted at seven months, Non-throwing

athletes Mmay return to their sports at
four months, ‘

Overview

While the anatomy of the biceps tendon
and the restraining structures within
the rotator interva] have been wel] de-
fined, biceps function and the impor-
tance of the long head of the biceps are
not clearly understood at this time.

Pathological involvement of the biceps,

when encountered, is usually associated
with rotator cuff disease and possibly
an impingement process, Functionally,
some humeral head stability may be
imparted through the biceps tendon.
While careful clinical e€xamination
along with diagnostic testing can ac-.
curately identify 4 Pathological condi-
tion of the biceps, arthroscopy is an
extremely valuable too] with which to
establish the accurate diagnosis and
treatment of biceps disease.
' ' Options for the surgical treat-
ment of Pathological biceps conditions
include decompression, débridement,
tenotomy, and tenodesis, Several factors
must be considered jn this decision.
The most important factors to be taken
into account when choosing between
tenodesis and tenotomy are the activity
expectations of the patient, the impor-
tance of the cosmetic result, patient
compliance, associated Ppathological en-
" tities requiring a surgijcal Procedure that
may allow easy incorporation of 3 teno-
desis, and the Patient’s age. Those gver
the age of sixty appear to tolerate a
tenotomy with the fewest side effects.
. There are various techniques
for arthroscopic tenodesis, including
interference screw fixation to bone,
suture anchor fixation, and suture fix-
ation to adjacent tissue. The interfer-
ence screw technique yields the best
initial fixation, although soft-tissue
fixation can also leag to a satisfactory
result and is easier 1o perform. An
open subpectoral tenodesis is the ap-
Propriate choice for patients with a
retracted ruptured tendon or for those
with biceps disease extending distal 1o
the bicipital groove,

The SLAP lesion at the attach-
ment of the biceps tendon to the supe-
rior aspect of the glenoid labrum s
nncommon. A clinjcally relevant SLAP
lesion is found during about 5% of a]]
shoulder arthroscopies and may be con-
fused with a norma] anterior labra]
variation. Clinjca] examinations and
imaging tests for the diagnosis of SLAp
lesions are often unreliable, and the y)-
timate diagnostic confirmation is made

with arthroscopy. Surgical treatment is
focused on the reattachment of the up-
stable biceps-labra] complex.
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