
GLENOID DYSPLASIA       Vasu Pai 
 
 DEFINITION  
The classic constellation of glenoid and humeral head hypoplasia, varus angulation of the 
humeral head, and coracoid and acromial hyperplasia. The recognition of localized 
posteroinferior glenoid bone deficiency or hypoplasia may be important as these often subtle 
findings have been correlated with posterior labral tears and recurrent atraumatic posterior 
shoulder instability affecting shoulder function. 

 

APPLIED ANATOMY 

 The glenoid consists of 2 ossification centers: a superior ossification center at the base of the 
coracoid, and a horseshoe- shaped growth center inferiorly. The upper ossification center 
appears between ages of 9 and 15 years; the lower ossification center appears between ages 
of 12 and 16 years. It is hypothesized the lack of stimulation of the inferior growth center 
results in glenoid hypoplasia.  
 
The genes that govern the development 
   PAX1 (acromion and scapular spine), Emx2 (scapular body), and Hoxc6 (coracoid and 
glenoid).  

 

PATHOLOGY 

A spectrum of dysplasia 
 
Posteroinferior hypoplasia was defined as a “dropping away” of the normally flat plateau of 
the posterior part of the glenoid beginning 1.2 cm caudad to the scapular spine.  

 

clinical importance5-9. A variety of terms and definitions are
used to describe abnormal glenoid morphology, including
dysplasia, hypoplasia, glenoid cleft, and retroversion, which
contribute to confusion regarding diagnosis and management5-9.
The recognition of localized posteroinferior glenoid bone de-
ficiency or hypoplasia may be important as these often subtle
findings have been correlated with posterior labral tears and
recurrent atraumatic posterior shoulder instability affecting
shoulder function6,8. The degree to which glenoid dysplasia is
clinically relevant, in terms of both diagnosis and outcomes
after surgery for symptomatic shoulder instability, is not known.
The spectrum of developmental anatomy, classification, radio-
graphic findings, and treatment strategies for glenoid dysplasia
involving symptomatic posterior instability are reviewed. Glenoid
dysplasia associated with skeletal dysplasia is outside the focus of
this review.

Glenoid Embryology and Anatomy
The osseous development of the scapula is characterized by
intramembranous ossification through 8 different ossification
centers. The glenoid consists of 2 ossification centers: a superior
ossification center at the base of the coracoid, and a horseshoe-
shaped growth center inferiorly. It is hypothesized that variable
development of the superior growth center modulates glenoid
development, and lack of stimulation of the inferior growth
center results in glenoid hypoplasia10. The genes that govern
the development of these various ossification centers have
been well described and include PAX1 (acromion and scap-
ular spine10,11), Emx2 (scapular body10,12), and Hoxc6 (coracoid
and glenoid10,13).

Classification and Definitions: Glenoid Dysplasia
and Retroversion
Glenoid dysplasia can be characterized as a condition stemming
from deficiency of the osseous socket or rim with associated
soft-tissue abnormalities of the labrum and capsule as well as
malformation in themechanical alignment or orientation of the
socket (version). Glenoid rim deficiency has interchangeably
been called dysplasia, hypoplasia, or a dentated glenoid4. An
alteration in the articular alignment resulting in a posteriorly
oriented glenoid surface relative to the scapular body is termed
retroversion.

Glenoid Dysplasia
While severe glenoid dysplasia is obvious on plain radiographs,
there is a spectrum of disease that is variable in presentation
and severity, both clinically and radiographically. Various methods
have been used to describe and define dysplasia. Edelson iden-
tified and attempted to define hypoplasia of the glenoid by study-
ing scapular bone specimens from several museum collections5.
Posteroinferior hypoplasia was defined as a “dropping away” of
the normally flat plateau of the posterior part of the glenoid be-
ginning 1.2 cm caudad to the scapular spine. This specific cra-
niocaudal level on the scapular spine was chosen to eliminate
false positives. Hypoplasia occurred in 19% to 35% of specimens.
A prospective component of the study by Edelson found an 18%

rate of hypoplasia on 300magnetic resonance imaging (MRI) and
computed tomographic (CT) scans made for rotator cuff disease
or trauma5.

Weishaupt et al.8 further characterized glenoid abnor-
malities in a series of patients with atraumatic, recurrent
posterior instability and found both increased retroversion and
posteroinferior osseous deficiency. Utilizing CT arthrograms,
they defined glenoid dysplasia as either a rounded “lazy J form”

or a triangular osseous deficiency called the “delta form” (Fig.
1). They also evaluated glenoid retroversion, which was sig-
nificantly increased in posterior shoulder instability in com-
parison with a cohort of patients with anterior instability.
Additionally, Harper et al.6 developed a classification system
using MR arthrography (MRA), which recognized the coexis-
tence of hypertrophied posterior glenoid cartilage with glenoid
dysplasia (Fig. 2).

Glenoid Retroversion
Glenoid version is defined as the orientation of the glenoid
articular surface relative to the axis of the scapular body.
Neutral version is defined as a glenoid that is perpendicular to
the scapular body14. A number of authors have sought to de-
termine normal glenoid version using anatomical measure-
ments with advanced imaging, and it is generally regarded
to be from 4! to 7! of retroversion6,14-18. In addition, Kim et al.19

identified not only osseous retroversion in posterior instability
but also a soft-tissue component described as chondrolabral
retroversion. The “loss of containment,” as described by Kim
et al., in atraumatic posterior shoulder instability is similar to
and on the same spectrum as that described by Edelson,
Harper et al., and Weishaupt et al.5,6,8.

Several authors have described glenoid retroversion as a
risk factor for the development of posterior instability. Bradley
et al.20 compared MRI scans of 100 patients undergoing ar-
throscopic posterior labral repair with a control group and
found that patients with posterior instability demonstrated
greater chondrolabral and osseous retroversion. Owens et al.21

performed a prospective analysis of 714 military cadets using

Fig. 1

The qualitative descriptions of glenoid dysplasia as developed by
Edelson5 and Weishaupt et al.8. (Redrawn from: Weishaupt D, Zanetti M,
Nyffeler RW, Gerber C, Hodler J. Posterior glenoid rim deficiency in re-
current [atraumatic] posterior shoulder instability. Skeletal Radiol.
2000 Apr;29[4]:204-10.)
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CT	  types	  [Skeletal Radiol. 2000 
Apr;29[4]:204-10.]  

1. Pointed	  
2. Lazy	  J	  
3. Delta	  



 

Glenoid Version 

Normal glenoid version is 4• to 7• of retroversion.  >17• more risk of posterior instability. 

>10 degrees: soft tissue surgery alone is contraindicated and need glenoid osteotomy 

SYMPTOMS 

1.   May have asymptomatic joint with high level of sporting activity 
2.   Pain or instability may be attributed to a trivial event or injury  
3.   Patients with glenoid dysplasia may also have symptomatic osteoarthritis develop 

later in life 
4.   Look for instability sign or that of arthritis 

MRI and found that the median retroversion in uninjured ca-
dets was 7.7! versus 17.6! in cadets who developed posterior
instability. Hurley et al.15 also found glenoid retroversion to be a
risk factor for failure of both surgical and nonsurgical treatment
of posterior shoulder instability.

History and Physical Examination
History
Patients with posterior shoulder instability and glenoid dys-
plasia without arthritis have a variable presentation, as younger,
adolescent patients tend to have few or no symptoms3,4. Symp-
toms can develop over time through an increase in activity
or physical demands from an occupation or from sporting
events22. Pain or instability may be attributed to a trivial
event or injury 23. Patients with glenoid dysplasia may also have
symptomatic osteoarthritis develop later in life24. Typical
presenting complaints include pain, weakness, or a sensation
of instability.

Physical Examination
Patients with symptomatic posterior glenoid dysplasia usually
present with signs of posterior shoulder instability; however, vari-
able presentation with a painful, diminished range of motion,

resulting in a suggestion of weakness, can also occur. As such,
clinical examination for posterior shoulder instability does not
allow for clear and simple distinction among traumatic causes,
collagen disorder-related laxity, and causes associated with
glenoid dysplasia. Both active and passive ranges of motion are
typically normal, although patients may demonstrate a loss of
external rotation if pain and subluxation occur. Assessment
for signs of generalized ligamentous laxity should be per-
formed as these patients also can present with signs of pos-
terior instability 25-27.

The hallmark feature of posterior instability is pain or
apprehension with previously well-described posterior drawer,
load, Kim, and jerk tests28,29. In the drawer test, which is per-
formed with the patient supine, the examiner uses one hand
to stabilize the scapula while the other hand translates the
humeral head posteriorly, resulting in subluxation or dislo-
cation with pain, a feeling of apprehension, or an uncom-
fortable sensation that reproduces the patient’s symptoms22,30,31.
Examiners must distinguish between a normal posterior drawer
with painless posterior glenohumeral translation and a path-
ological examination that reproduces symptoms of insta-
bility and pain. The jerk test is performed with the patient in
a sitting position. The examiner holds the scapula with one
hand and positions the arm at 90! of abduction and internal
rotation. An axial force is loaded with the examiner’s other
hand holding the patient’s elbow, with a simultaneous hor-
izontal adduction force applied. A sharp pain with or without a
posterior clunk or click suggests a positive test result32. The
Kim test is similar to the jerk test but is performed with the

Fig. 2

The classification system developed by Harper et al. showing normal
through severe dysplasticmorphologies of the glenoid6. (Reproduced, with
permission of the American Journal of Roentgenology, from: Harper KW,
Helms CA, Haystead CM, Higgins LD. Glenoid dysplasia: incidence and
association with posterior labral tears as evaluated on MRI. AJR Am J
Roentgenol. 2005; 184[3]: 984-8.)

Fig. 3

Anteroposterior radiograph of severe glenoid dysplasia showing hooking
of the distal end of the clavicle (orange star), absence of the glenoid
neck (blue arrow), and coracoid enlargement (yellow arrow).

960

THE JOURNAL OF BONE & JOINT SURGERY d J B J S .ORG

VOLUME 98-A d NUMBER 11 d JUNE 1, 2016
GLENOID DYSPLAS IA



 

Imaging 
1.X ray: 
Hypoplasia of the scapular neck,  
Shallowness of the glenoid cavity 
Overgrowth or enlargement of the  
  coracoid or acromion 

 

 

 

2. CT 

CT include version and posterior humeral head 
subluxation.  
An arthrogram provides information about the soft 
tissues of the shoulder including labral pathology 
and capsular abnormalities  

3. MRI 
MRI evaluation of posterior instability is useful to 
characterize associated capsular and labral lesions.  

In an MRI study population, moderate to severe 
glenoid dysplasia incidence of 14.3%. There is a statistically significant increase in the 
incidence of posterior labral tears associated with shoulders with moderate or severe glenoid 
dysplasia [60%].  

 

TREATMENT 

1.Soft tissue procedure  
Patients with symptomatic posterior instability and glenoid retroversion of  less than 9. 
 
2. Instability with version >10 degrees require osteotomy with a posterior-inferior capsular 
shift for symptomatic posterior instability.  

Overall, their surgical cohort had an 80% success rate but they did not attribute their failures 
to osseous anatomy.  

In conclusion, no specific recommendations can be made regarding the choice of a soft-tissue 
procedure versus an osseous procedure. More severe forms of dysplasia and retroversion of 
>10 degrees may represent a risk for failure with a soft-tissue procedure, but further research 
on this topic needs to be conducted.  

 

	  

	  



Glenoplasty procedures are opening-wedge osteotomies resulting in version reorientation.  
Hawkins et al., however, described a complication rate of 29% (5 of 17 shoulders) and a 
recurrence rate of 41% (7 of 17 shoulders). Glenoplasty is technically demanding, and 
consequently, complications can be substantial, including loss of correction, intra-articular 
fracture, graft extrusion, and overcorrection with subsequent development of coracohumeral 
impingement.  

3.Glenoid augmentation procedures are bone grafts from a variety of autograft and 
allograft sources, is placed in an extracapsular or intracapsular position. 
 
4. Patients who present with end-stage osteoarthritis in the setting of glenoid dysplasia (a 
Walch type C glenoid with >25_ of retroversion) 
 
 Bonnevialle [J Shoulder Elbow Surg. 2011 Apr;20(3):378-84]  reported good outcomes 
with hemiarthroplasty alone. Recommended the use of bone- grafting or prosthetic 
augmentation to address the glenoid dysplasia [J Bone Joint Surg Am. 2002 Apr;84(4):541-6] 
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