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ABSTRACT: The study was conducted on sixty scapulae obtained from the department of Anatomy,
Government Medical College, Jammu. The shape of the glenoid cavity was observed in all the
scapulae. It was inverted comma shaped, tear drop shaped, oval and round shaped. The shape on the
two sides was compared. Morphometry of the glenoid cavity was done and compared on right and
left side. The dimensions of the glenoid fossa provide important information for designing and fitting
of glenoid component for shoulder arthroplasty. An understanding of variations of glenoid cavity is
essential for evaluating pathological conditions like osseous Bankart lesions and osteochondral
defects. INTRODUCTION: Shoulder arthroplasty is a common mode of treatment to treat shoulder
pathologies like shoulder arthritis. Knowledge about the shape and morphological parameters is
essential for success of shoulder arthroplasty as otherwise there would be loosening of the joint
necessisitating the need for revision surgery. The articular surfaces for shoulder joint are the glenoid
cavity (or fossa) of scapula and head of humerus. The glenoid fossa is a shallow ovoid depression on
the lateral angle of the scapula. It is also called as the glenoid cavity or the head of the scapula. There
is variation in the shape of the glenoid fossa. The glenoid rim presents a small notch on its anterior
and upper part.()) The glenoid notch prevents the attachment of fibrocartilaginous glenoidal labrum
to the glenoidal rim, which can be detached leading to Bankart, s lesion.? A knowledge of the shape
and morphometry of glenoid fossa is essential for treating glenohumeral osteoarthritis.(3)
Morphometric analysis of glenoid fossa is also essential when total shoulder prosthesis has to be
used. It is also essential for evaluating Bankart lesion, osteochondral defects, shoulder instability etc.
Thorough scanning of available literature revealed that there is dearth of literature regarding
morphometry of glenoid fossa. Therefore a curious desire developed to conduct this study. Our study
would provide morphometric data, providing an anatomical baseline, which will be of immense help
to anthropologists, osteologists, anatomists, and orthopedicians.
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INTRODUCTION: MATERIAL AND METHOD: Sixty adult scapulae of unknown sex were taken from
the Department of Anatomy, Government Medical College, Jammu. Dry adult scapulae of either sex,
taken for study were free from physical deformity or abrasion and were complete in all aspects i.e.,
the upper and lower ends were intact, so as to give the correct measurements. Those scapulae which
were having any pathology of the glenoid region e. g. old healed fracture were excluded from the
study. These scapulae were labelled from 1 to 60 with suffix R (right) or L (Left) for right and left side
respectively. The shape of the glenoid fossa (Cavity) or head of the scapula was noted in all. The
shape was determined by either the presence of a (Distinct or indistinct) notch on the upper and
anterior part of glenoidal rim or its absence. Morphometry of the glenoid cavity was done by taking
two measurements with the help of a Vernier Calliper which were:

1. Maximum Superior-Inferior glenoid diameter.

2. Maximum Anterior-Posterior glenoid diameter.
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OBSERVATION: The following observations were made from the morphological study of glenoid
fossa of sixty scapulae obtained from the department of Anatomy Government Medical College
Jammu:
1. Side of scapula-Out of sixty scapulae, thirty were of the right side and thirty were of the left
side. (Fig-1).
2. Shape of the glenoid cavity-The glenoid cavity was observed to be of following shapes based on
the presence of a notch on anterior glenoid rim:

a. Inverted comma shaped - The glenoid cavity has a distinct notch as shown in figure-2

b. Pear shaped or Tear drop shaped-The glenoid cavity was having an indistinct notch as
shown in figure-3.

c. Ovoid or oval or Round shaped-The glenoid cavity had no notch as shown in figure-4.

The results were compared on the two sides (Right and left) in all the scapulae.

e. Itwas observed that in 38% the glenoid cavity was inverted comma shaped i.e. seen in 12
scapulae on the right side and 11 scapulae on the left side. Pear shaped glenoid cavity was
seen in 42% of scapulae i. e. 13 on the right side and 12 on the left side. Ovoid shape of the
glenoid cavity was seen in 20% of scapulae i.e. 5 on right side and 7 on the left side
(Table-1) (Pie chart).

3. Morphometry of the glenoid fossa-Two diameters were taken:

a. Superior-Inferior glenoid diameter -Maximum Superior - Inferior length of the glenoid
cavity was measured with the help of Vernier Calliper. Mean, Range and Standard
Deviation of this diameter calculated (in cms) on right and left side. (Table-2) It was
observed that Mean of the Superior-Inferior diameter was 3.49 cm on the Right side

(Range 2.6 cm-4.3cm) and 3.30 cm on the Left side (Range 2.6cm-4) The Standard
deviation on the Right side was 0.440 and on the Left side was 0.330.

b. Anterio-Posterior glenoid diameter-Maximum Anterio-Posterior length of the glenoid
cavity was measured with the help of Vernier Calliper. Mean, Range and Standard
Deviation of this diameter calculated (in cms) on right and left side. (Table-3). The Mean
of the Antero-Posterior diameter of glenoid cavity was 2.31 cm on the Right side (Range

1.8 cm -3cm) and 2.06 cm on the Left side (Range 1.4cm-2.5cm) The Standard deviation
on the Right side was 0. 310 and on the Left side was 0.300.

DISCUSSION: The present study has been undertaken on a series of 60 adult scapulae (R: L=30:30)
obtained from the Department of Anatomy, Government Medical College, Jammu. The shape of the
glenoid cavity and its various morphometric parameters were taken and statistical indices worked
out. The shape of the glenoid cavity was due to presence of a notch on the upper and anterior wall of
glenoid cavity. This notch is consequently a common finding and not a rare anatomical variant. When
the notch is present, the shape of the glenoid cavity can be described as pear shaped or inverted
comma, when absent the cavity is round or oval shaped. Glenoid labrum in the area of the notch is not
fixed to the bony margins of the glenoid cavity but bridges the notch itself. Such an attachment of the
labrum could make the shoulder joint less resistant to the dislocating forces. Earlier Prescher.*) had
studied this parameter and classified shape of glenoid cavity into pear and round shaped as one with
and without a distinct notch. Coskun et al.) classified the shapes of glenoid cavity as pear and round
shape. Mamatha et al.(®) observed the presence of glenoid notch, i.e. both distinct and indistinct as
80% on right side and 76% on left side. Moreover, occurrence of oval on right side was 20% and left
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side was 24%. Results of present study are in accordance with those of Mamatha et al,(®) as in present
study glenoid cavity was categorised as inverted comma, pear and round shaped (Table-4). The
dimensions of the glenoid fossa provide important information for designing and fitting of glenoid
component for shoulder arthroplasty. The mean superior-inferior diameter of scapula was found to
be 3.40+0.38cm, (Range=2.6-4.3), with mean of 3.49+0.432cm (Range=2.6-4.3) on right side; and
3.30+0.33 as mean (Range=2.6-4cm) on left side. (Table-5) Ozer et al,() measured the superior-
inferior diameter of male and female glenoid cavities separately. The Mean and Standard Deviation of
male glenoid was 3.87+0.27cm while that of female glenoid was 3.37+0.30cm respectively. Mamatha
et al.(®) also measured the superior-inferior diameter. The results on right side varied from2.5cm to
4.2cm with an average of 3.36cm and Standard Deviation of 0.28. On the left side the superior-
inferior diameter varied from 2.6 to 4cm with a Mean and Standard Deviation of 3.39cm and 0.28cm
respectively. Results of present study are similar to Cho et al.(® and Mallon et al.(9

The Mean antero-posterior glenoid diameter of scapula was found to be 2.19+0.29 cm
(Range=1.4-3cm) with Mean of 2.31+0.3 cm (Range=1.8-3 cm) on right side; and 2.06+0.295 cm as
Mean (Range=1.4-2.5cm) on left side (Table-6). Earlier Von Schroeder et al.(19 Piyawinijwong et al.(11)
Coskun et al.® and Burke,(12) also measured antero-posterior diameter of glenoid cavity of scapula.
Results of present study are more in accordance with those of Coskun et al,® and results of other
studies are slightly higher than the present study.

SUMMARY: Anatomical considerations of variations of glenoid cavity are crucial for understanding
specific abnormalities of shoulder joint like glenohumeral instability, shoulder dislocation, rotator
cuff injuries, Bankart, s lesion, osteochondral defects etc. The dimensions of the glenoid fossa provide
important information for designing and fitting of glenoid component for shoulder arthroplasty. The
present study was undertaken to furnish morphological and morphometric data providing an
Anatomical baseline, during surgical and arthroscopic procedures on shoulder joint. After
compilation of the morphometric parameters of the glenoid fossa of scapulae we were of the
conclusion that all our values were slightly less than those of the work done by other authors.
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Fig. 2: Inverted Comma Shaped Glenoid Cavity

Fig. 3: Pear Shaped Glenoid Cavity Fig. 4: Ovoid Shaped Glenoid Cavity
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Fig. 5: Pie Chart Showing Distribution

of Shape of Glenoid Cavity

Sl. No. Shape Right Glenoid | Left Glenoid | Percentage
1 Inverted Comma 12 11 38
2 Pear 13 12 42
3 Ovoid 5 7 20

Table 1: Shape of Glenoid Cavity

Sl. No. | Parameters | Right | Left | Total Avg.
1 Mean 3.49 3.30 3.40
2 Range 2.6-4.3 | 2.6-4 2.6-4.3
3 Std. Dev. 0.440 | 0.330 0.385

Table 2: Statistical Measurement of Superior-Inferior

Diameter of Glenoid Cavity (in cms.)

Sl No. Parameters Right Left Total Avg.
1 Mean 2.31 2.06 2.19
2 Range 1.8-3 1.4-2.5 1.4-3
3 Std. Dev. 0.310 0.300 0.305

Table -3 Statistical Measurement of Anterio-posterior

Diameter of Glenoid Cavity (in cms.)

Authors Inverted Comma/Distinct Notch Pear Ovoid/Round
Right | Left Right| Left | Right | Left
Prescher 55% 45%
Coskun et al 28% 72%
Mamatha 34% 33% 46% | 43% | 20% | 24%
Present 40% 37% 43% | 40% | 17% | 23%

Table 4: Showing comparison of Shape of Glenoid Cavity
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Authors Race Mean(cm) | Range(cm) | SD
Mallon et al 3.5 0.4
Von Schoreder et al Canadian 3.6 -- 0.4
Piyawinijwong et al Thai 3.36 2.7-4.3 --
Cho etal Korean 3.52 -- --
Burke -- 3.9 3.2-4.8 0.35
Coskum Turkish 3.36 -- 0.3
Present stud North Indian 3.40 2.6-4.3 0.38
Table 5: Showing Comparison of Superior-Inferior
Diameter of Glenoid Cavity
Authors Race Mean(cm) | Range(cm) | SD
Von Schroeder et al Canadian 2.9 2.5-3.4 0.3
Coskum et al Turkish 2.4 -- 0.25
Piyawinijwong et al Thai 2.7 2.1-3.3 0.31
Burke - 2.81 2.1-4.6 0.31
Present Study North Indian 2.19 1.4-3.0 0.29

Table 6: Showing comparison of Antero- posterior

diameter of Glenoid Cavity
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