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hat is the essential lesion of the dead arm through sign will be eliminated and the thrower
syndrome in throwing athletes? Some high- returned to throwing in a very high percentage of cases
performance throwers find it impossible to throw after with the repair of the SLAP lesion. The laxity observed
an injury. Why is that? What are the findings at is a “pseudolaxity” due to the breaking of the other
arthroscopy for this condition and why do they occur? side of the ring.
Answers to these questions are essential to understand It is only with the data provided by the arthroscope
the most appropriate treatment for this condition. The that we learn more about this condition. Developing a
following debate sets out two opposing positions about clear understanding of the etiology and resultant
the etiology of this condition. These opposing views pathology allows us to develop surgical strategies to
center on the issue of which side of the shoulder is the correct the condition. Debates such as this one help us
principal lesion and which needs the repair: the to focus on these issues and achieve a greater under-
anterior inferior or the posterior superior. This debate standing of the problem.
has clinical significance because understanding the
correct cause will necessarily point to which surgical F. Alan Barber, M.D.
solution holds the greater promise for success.
The classic position advanced by Dr. Frank Jdbe
that these athletes have anterior stretching of their REFERENCE
capsules and that this leads to internal impingement. A
capsulolabral repair will treat the laxity component 1. Jobe FW, Giangarra CE, Kvitne RS, Glousman RE. Anterior
found anteriorly, resolving the internal impingement. gsgfﬁéﬂgzgért';%’gséﬁggg%gégg‘f; 13%“&% A athletes in
Dr. Christopher Jobe believes that there are several
causes of glenoid impingement, not just anterior
capsular stretching. Usually more than one of these is

applicable to a specific clinical case. He feels it is this I n approaching the issue of superior labrum/biceps/
glenoid impingement that leads to the SLAP tear. rotator cuff dysfunction in the throwing athlete, one
Drs. Morgan and Burkhart counter that the posterior can either try to describe the pathology or explain the
superior SLAP is the essential lesion and that any pathology. If all we do is describe the pathology, we
impingement is secondary to that. A positive drive- are no better than the blind man describing the
elephant. We must use dynamic observations to gain
insight into the cause of the pathology. This insight can
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M.D.. 540 Madison Oak Dr, Suite 620, San Antonio, TX 78258: Prevent or specifically correct the pathology. We feel

Christopher M. Jobe, M.D., Department of Orthopaedics, Loma that our approaci? provides a plausible explanation
Linda U_nlverS|ty Medical Center, 11234 Anderson St, Room A517, for the mechanism of injury (acquired tight posterior
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instability and anteroinferior pseudolaxity) and targets
the specific pathology that needs to be corrected
(biceps/labral stabilization and posteroinferior capsu-
lar flexibility). On the other hand, the Jobe motdis!
primarily a descriptive model. It properly describes
posterosuperior glenoid impingement and it properly

describes the anterior instability in the dead arm 2.

syndrome. However, it improperly ascribes the instabil-
ity to progressive stretching of the middle and inferior
glenohumeral ligaments and, therefore, improperly
advises treatment by anterior capsulolabral plication.

POSTEROSUPERIOR GLENOID
IMPINGEMENT MODEL—WALCH,
JOBE, SIDLES

Walch* observed contact between the posterosupe-

rior glenoid and the intra-articular humeral neck 3.

junction with the arm at 90° of abduction and 90° or
more of external rotation. He observed that this
occurred in the normal shoulder without instability.
Jobé expanded on this concept and applied it to the
throwing athlete. He correctly noted injury to the
under surface of the rotator cuff, superior labrum,
greater tuberosity, and the biceps root. He also cor-
rectly observed anterior laxity in many of these
patients. So far, so good. The descriptions are accurate.
What is missing is failure to recognize the importance
and biomechanical sequelae of an acquired tight
posterior inferior capsule with marked lack of internal
rotation in these throwing athletes. The Jobe model
breaks down in its leap from a description of the
pathology to treatment of the pathology. The critical
flaw in this model is that it does not direct treatment
toward repair of the abnormal structures (the damaged
superior labrum and biceps root anchor and the
excessively tight posterior inferior capsule), and it
does not recognize that disruption of these structures
alone (without stretching of the glenohumeral liga-
ments) can cause anterior pseudolaxity. Therefore, this
model espouses an indirect approach to the problem of
instability. Even though the instability is caused by a
posterosuperior labral detachment, Jobe approaches it
on the opposite (wrong) side of the shoulder by
anterior-inferior capsulolabral plication. A seamstress
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MORGAN-BURKHART MODEL

We have based our model on 3 critical observations:

1. A type Il posterosuperior glenoid labrum tear

causes anterior pseudolaxity with a positive arthro-
scopic drive-through sign.

Combined abduction and external rotation in a
shoulder with a type Il posterosuperior glenoid
labrum tear and unstable biceps anchor will cause
the biceps-superior labral complex to “peel back”
over the posterior superior corner of the glenoid.
We believe that the anterior instability that we have
observed with this lesion is a result of a “channel-
ing” phenomenon of anterior-inferior pseudolaxity
due to disruption of the labral “circle” posterosupe-
riorly (i.e., there is a channel of laxity from the area
of disruption of the labral ring to the opposite side
of the glenoidy

A contracted posterior inferior capsule that presents
clinically with marked lack of internal rotation in
abduction is seen in all throwers who develop
posterosuperior SLAP lesions. In our series of 53
overhead/throwing athletes (44 of whom were
baseball pitchers) all presented with 25° or greater
lack of internal rotation compared to their nonthrow-
ing shoulder. We believe that this acquired, tight
posterior capsule predisposes the shoulder to de-
velop a posterior SLAP lesion by the following
mechanism. In the presence of a tight posterior
inferior capsule, as the shoulder abducts and exter-
nally rotates into the cocked position of throwing,
the tight, posterior capsule will not allow full
normal external rotation required for throwing. It
acts as a check rein, which causes a posterosuperior
shift of the glenohumeral rotation point. Once this
shift occurs, the shoulder will then externally rotate
fully around this new rotation point, which causes
increased contact at the internal impingement zone
and causes increased forces at the posterior superior
biceps/labral attachment via the peel-back mecha-
nism and produces the SLAP lesion that in turn
magnifies the posterior superior shift/instability
problem. Lastly, as this pathological sequence
continues, the cuff begins to fail in tension from its
undersurface in the zone of instability (posterosupe-
rior).

would never try to repair a ripped seam in a shirtsleeve The most critical point to understand about our model
by reinforcing the opposite side of the sleeve; she is that we have shown that suture anchor repair of the
would repair the ripped seam. We would do well to biceps-superior labral complex willimmediately result
follow her example. in (1) elimination of the anterior pseudo-instability as
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demonstrated by elimination of the drive-through sign, duces its maximum torsional effect in the late cocking
and (2) stabilization of the biceps/superior labrum phase of throwing (abduction plus extreme external
complex demonstrated by elimination of the peel-back rotation of the shoulder).

sign. In short, our model has pinpointed the pathology,

directly treated the pathology, and shown that our

treatment has eliminated the causes of dysfunction PARTING SHOTS

(instability and peel-back). In addition, it is critical in . i i )

the rehabilitation of the SLAP repairs that a focused Ve agree with Walchthat physiological posterior-
posterior capsular stretching program be continued SUPErior gleno_ld_ contact occurs in normal |nd|V|dL_1aIs
indefinitely to avoid the development of an acquired when the arm is in abduction and full external rotation.

tight posterior capsule, which initiates the pathological 1nerefore, this internal impingement, which is normal
sequence. and physiological, cannot be the cause of the dysfunc-

The mechanism of injury is complex. We do not tion in the throwing athlete or else all throwing athletes

necessarily believe that a tensile force from the biceps"A"Iorl1Jld dhevEIop this clinically patr;ollogica_l problem.f
during follow-through causes this lesion as postulated though there is a component of laxity |“n many o
by Andrews et af. In fact, most of the athletes who _these throvyers, we believe that th|s_ Is & “pseudolax-
recall the acute event that caused the injury will ity frpm disruption of the labral rng around the
describe a sudden severe pain in late cocking, just asglen0|d, as well as Ioss of a stable blcgps root anc_hor.
the arm begins to accelerate forcibly forward. It is at Therefore, the correction of that_laxny bY anterior
this point that the peel-back forces, which are magni- shoulder reconstruction is not logical, particularly in

fied by a posterosuperior glenohumeral shift caused byV".ew of the f?Ct that we'h:f}ve be_en able o ¢I|m|nate
a tight posterior inferior capsule, are maximized. this anterior “pseudolaxity” by simply repairing the

Therefore, we believe that this is not a deceleration biceps/labral. detaghme.nt. Qlinical results of SLAP
injury, but more likely an acceleration injury with the repair alone in conjunction with a focused postopera-
shoulder in abduction and external rotation. It seems tive posterior capsular stretching program in our series
: . 0 .
likely that the biceps—superior labrum complex is not of 44 pitchers showed a 100% return to sports with

0, i ni -
pulled from bone, but rather is peeled from bone. §14aﬁc2t I(()) riqbetté?;]thiﬂézglrrgéﬁ:?sjug;ef\; Gil ;‘; p;:g?r o
Finally, there is the matter of the “shoulder at risk.” g ' P

. X - those reported by Jobe etfalith anterior capsulola-

It has been amply shown that pitchers with an acquired o . . . 0
tight posterior inferior capsule and tight scapulotho- bral repair in their series of baseball pitchers (50%
rgcic F:alrticulation are thepmost likel %o deveplo the return to their preinjury level of pitching). Athletic
dead arm svndromeMost pitchers v%ho developan performance is the benchmark for success in the
acute oste);ior suDerior SpLAP lesion do throﬂ h a overhead athlete. These athletes will not accept less

P per . on g 9 than a full return to their preinjury performance level.
prodromal phase of mild posterior pain with a sense of ,_.

L . ) Neither should we.
posterior tightness prior to the event occurring. In
addition, some may complain of associated activity-
related bicipital groove pain. Pitchers in this prodro-
mal phase can be successfully treated with a focused
posterior capsular stretching program and scapulotho-
racic stretching program to resolve the clinical condi- REFERENCES
tion. Trainers have directed a great deal attention to
this area and have developed stretching protocols fori. Morgan CD, Burkhart SS, Palmeri M, Gillespie M. Type II

i ior i i i SLAP lesions: Three subtypes and their relationships to superior

theze thI‘OWﬁrSr.]A :}Ight polsfnoé Inferlo(; cra]tpsule WII.I instability and rotator cuff tear@rthroscopy1998;14:553-565.
tend to push the humeral head toward the posterior, gyrkhart SS, Morgan CD. Technical note: The peel-back
superior quadrant of the glenoid as the shoulder goes mechanism: Its role in producing and extending posterior type |1
into full external r ion in the | kin h f SLAP lesions and its effect on SLAP repair rehabilitation.
hto ut e teh a ?tatg b the date QSC d 'Ighp ﬁse ° |, Arthroscopy1998;14:637-640.
throwing as has alrea y_ een aescribed. 1S um_eras. Jobe CM. Posterior superior glenoid impingement: Expanded
head force can potentially overload the posterior  spectrumArthroscopy1995;11:530-537.
superior labrum and undersurface of the posterior- 4- Waich G, Boileau J, Noel & et al. Impingement of the deep

. P surrace o € supraspinatus tendon on the posterior superior
superior rotator cuff at the exact moment that itis most  giencid rim: An arthroscopic studyl Shoulder Elbow Surg

vulnerable from the peel-back mechanism that pro-  1992;1:238-243.

Craig D. Morgan, M.D.
Stephen S. Burkhart, M.D.
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5. Pagnani MJ, Deng XH, Warren RF, Torzilli PA, Alchek DN.  |ead to stretching of the inferior glenohumeral liga-

Effect of lesions of the superior portion of the glenoid labrum on ; i
glenohumeral translatiod. Bone Joint Surg Ari995;77:1003- ment and subsequent instability and the need for

1010. surgical reconstruction rather than correction through

6. Andrews JR, Carson W Jr, McLeod W. Glenoid labrum tears physical rehabilitation.
related to the long head of the bicep&m J Sports Med
1985;13:337-341.
7. Kibler WB. Currents concepts: The role of the scapula in athletic
shoulder functionAm J Sports Med998;26:325-337. DISCUSSION

8. Jobe FW, Giangarra CE, Kvitne RS, Glousman RE. Anterior . .
capsulolabral reconstruction of the shoulder in athletes in N the Morgan-Burkhart model, the first step is

overhand sportsAm J Sports Med991;19:428-434. tension overload on the biceps versus posterior glenoid
impingement in our model. There are 2 research
projects that support this mechanism of injury. The

y understanding of the model that Morgan and first of these was done by Dr. Andrewsyho found
Burkhart propose is as follows: The throwing that stimulating the biceps tendon during the course of

athlete begins with normal anatomy and tension over- surgery would pull open a type Il SLAP lesion (this
load on the biceps in either the deceleration or was before the type Il SLAP lesion became known as

. the type Il SLAP lesion). The second study was
follow-through phase of throwing produces, a type Il ,
SLAP Iesior?. pr detaching thegbzny anchor gq‘pthis recently reported by Soslowsky’s group at the 1998

portion of the labrum, instability is produced in the American Shoulder and Elbow Meeting (unpublished

= - A data).
shoulder._Thls instability thgn allows glenoid impinge- Soslowsky was able to produce a SLAP lesion by
ment, which produces the incomplete rotator cuff tear. loading the bi doni houlder th )
Normal shoulder (biceps tension overload) leads to aovero? Ing the blce_p? ten |On 'T)Ias Olfj ilrt athwa_s n
type Il SLAP. The SLAP allows for shoulder instabil- neutral position but inieriorly subluxated. Note that in

. . AP this position they were unable to produce a SLAP
ity, which leads to glenoid impingement and rotator lesion if the shoulder was not subluxated. These 2

cuff damage. studies hint that it is possible to produce a SLAP lesion
by this mechanism and that this SLAP lesion can be

pulled open through tension in the biceps tendon.
GLENOID IMPINGEMENT | would cite 2 arguments against this mechanism of
MODEL—WALCH-JOBE-SIDLES injury. The first is that there is no electromyographic

evidence that there is a great deal of tension within the
According to this model, the throwing athlete begins piceps tendon during the throwing motion. | believe
with normal anatomy, which is capable in its normal that electromyographic studies show that, during the
condition of making glenohumeral contact. Over- deceleration phase, the biceps exhibits 44% of the
application of this glenohumeral contact either on an maximum muscle test in terms of its activity and, in
acute or a chronic basis, through increased frequencythe deceleration phase, the activity is 10% of a
or increased load, leads to damage to 1 or more of 5maximum muscle test. This is actual research data.
tissues: (1) superior labrum, (2) biceps origin— Second, we understand biologic tissues are aniso-
internal fibers of rotator cuff, (3) bony glenoid, (4) tropic. Therefore, mechanically, collagen is much
greater tuberosity, and (5) inferior glenohumeral liga- more likely to fail when the line of force is not parallel
ment. As a rule, more than 1 of these tissues is to the fiber. Damage to atissue is less likely to occur in
damaged producing a variable pattern of injury depend- the course of that tissue performing a function for
ing on which of these structures is predisposed to which it is designed. The orientation of the collagen
damage. In throwers, it is our current belief that it is within the structures would make it much more likely
the internal fibers of the rotator cuff and the superior that they would be damaged at a lower rate of loading
labrum that tend to be injured earlier in the course of by being loaded in an unnatural fashion. For example,
the disease in comparison with the inferior glenohu- Soslowsky had to place the shoulder in an inferior
meral ligament. Initially, this injury tends to produce subluxated position in order to pull on this origin in an
stiffness but, if continued loading is allowed, a posteri- abnormal fashion and thereby produce a SLAP lesion.
orly located pain will be produced (an anterior pain on Granted that there are instances in orthopaedics where
the reduction test may point to a SLAP lesion). tendons are actually avulsed off of the bone by tension
Continued loading after the development of pain will overload. The patellar tendon and the Achilles tendon
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come to mind. These fail under a great deal of force frequency, with which it is applied that leads to
performing some type of eccentric contraction that pathology. Another argument in favor of the glenoid
generates greater than a maximal muscle test activityimpingement model is the spectrum of diseases that we
within the muscle. | think it is more likely that our see with other mechanisms of injury. We rarely get a
SLAP lesions are produced by the mechanism | am tight grouping of injuries occurring together. There is a
suggesting or by the mechanism that Steve Sryder spectrum of disease here much as we see of the valgus
suggested in which the humeral head is shoved superi-external rotation injury at the knee that occurs with
orly. In these types of loading, the humerus no longer ¢jinping. Some players will develop a medial collateral
conforms to the confines of the glenoid and may |igament injury, others will develop an anterior cruci-
compress the superior labrum, which is really designed 4tq jigament tear, some will tear both, some will tear
to bear 'gensne_ stresses from the biceps tendon. . the medial meniscus, others will not. The published
bk |nstab|I_|ty arises from a type ”. SLAP lesion data on glenoid impingement point to a spectrum of
cannot be denied. This is based on reliable laboratory. . . oo . .

: injuries. If the SLAP Il lesion is the primary lesion
work and we have all seen this at arthroscopy. then we would see it universally in those patients who
However, | am uncomfortable with the idea that a S .
disruption of a particular region of capsule, such as the have glenoid impingement. lts frequenc_y would obvi-

ously be greater than the number of patients who have

posteriorly directed SLAP lesion, would thereby in- - ; ;
crease the likelihood of an angulation of the joint in the partial rotator cuff tear. Arguing counter to this are

that direction and lead to a more posteriorly located the pub]ished_ statistics on partia_l rotato_r cu_ff tear_. Dick
internal impingement. This direction of angulation and Caspari published 1 of the earlier series in which he
Secondary g|enoid impingement would be the least Only debrided a partial rotator cuff tear and did nothing
affected by a disruption of the labrum in the posterior to the labrum and obtained good results in his patients.
superior corner because the reduction-external rotationAlso pointing to compression as the primary cause are
would tend to stretch all other parts of the capsule and the radiographic findings in the glenoid discussed by
would put decreased tension on the portion of the Walcht in his report. | think these are obviously more
capsule to which the SLAP lesion is attached. Con- from compression than from tension. There are also
versely, the tear in the anterior superior corner would the 2 throwing patients reported by lannotti and Wang
seem to have little effect on anterior-superior contact who had a bony SLAP lesion in which they had a
in abduction-external rotation. This is another way of fatigue fracture of the superior labrum. lannotti and
saying that Morgan and Burkhart's explanation is too Wang treated these patients by performing a biceps
pretty: that the anterior-superior SLAP creates an tenodesis and did nothing about instability.

anterior tear of the rotator cuff, and the posterior- Morgan and Burkhart suggest that patients who got
superior SLAP creates a posterior-superior cuff injury. \ye| with exercise alone had some other problem and
I think a simpler explanation would be that this IS hat we did not document this by arthroscoping them.
produced by direct contact with these structures and acya1ly, we arthroscoped several patients who devel-
that theT association of the 2 lesions is based on oped some erythema of the superior labrum and a
anatomic proximity. d partial rotator cuff tear. A debridement of the rotator

In their rebuttal to my argument, Morgan an .
Burkhart suggest that if glenoid impingement were the .CUﬁ was performed. There was nothing done about any

primary cause of shoulder problems then all of the instability, and thegg pgtients subsequently had a good
throwers would have ended their careers. But it is not "€SPONse to rehabilitation. These are anecdotal reports.
necessary to be unstable to produce posterior-superiof \0P0dy has assembled a large series of them because
glenohumeral contact; none of the 10 cadaver shoul- the patientwho is going to respond to physical therapy
ders that | dissected had instability; none of the 8 pin Will notreach the operating room.
brothers studied by Dr. Sidigad instability; and In short, all of the evidence cited by Morgan and
none of Walch’$ original 16 patients were unstable. Burkhart in support of his model can also be used to
This is contact of which normal shoulders are capable. support the glenoid impingement model.The fact that
Ed McFarlan8 found that 85% of patients at arthros- the glenoid impingement disappeared after repair of
copy can make contact. the SLAP lesion just means that there has been some
The difference between the normal and the pathologi- capsular contracture because the ability to make gleno-
cal is the degree, either in total force or in the humeral contactinthe posterior superior corner is seen
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in the majority of shoulders without instability or
SLAP lesions.

Christopher M. Jobe, M.D.
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