
Introduction
The glenoid labrum is a ring of fibrocartilage that lies
around the margin of the glenoid cavity. The articular
cavity is deepened by the labrum and the labrum also pro-
tects the bone edges and facilitates lubrication of the
joint.[1,2] Synovium lines the inner surface of the labrum,
whereas the outer surface is continuous with the scapular
neck periosteum and attaches to the capsule. Edges of the
glenoid fossa become more flexible since the shape of the
labrum changes to contain the rotation of the humeral
head. The labrum represents a fold of the capsule that
serves as an attachment for glenohumeral ligaments.[3,4]

In general, traumatic shoulder dislocation is the main
cause of extensive glenoid labrum lesions. Labral tears are

typically divided into two categories according to the loca-
tion of the lesion. Anterior labral tears or Bankart lesions,
posterior labral tears or reverse Bankart lesions, and supe-
rior labral tears or superior labrum anterior and posterior
(SLAP) lesions are among such tears.[5,6]

Today, the best method to reattach the labrum and the
capsule to the glenoid is to place suture anchors. The
degree of capsulolabral detachment determines the num-
ber of suture anchors that will be used. For instance, in a
standard Bankart repair in the right shoulder, 3 or 4
anchors would be placed at the 5 o’clock, 4 o’clock, 3
o’clock and 2 o’clock positions.[7,8] The repair performed
by placing suture anchors is conducted from the inferior
to the superior aspect. Posterior labral repair is conducted

Macroscopic footprint of the glenoid labrum

Mehmet Emin fiimflek1 , Mustafa Akkaya2 , Safa Gürsoy2 , Özgür Kaya3 , 
Nihal Apayd›n4 , Murat Bozkurt2

1Department of Orthopedics and Traumatology, School of Medicine, Lokman Hekim University, Ankara, Turkey
2Department of Orthopedics and Traumatology, School of Medicine, Ankara Y›ld›r›m Beyaz›t University, Ankara, Turkey
3Department of Orthopedics and Traumatology, Lokman Hekim Etlik Hospital, Ankara, Turkey
4Department of Anatomy, School of Medicine, Ankara University, Ankara, Turkey

İDİD

İDİDİDİD

Abstract

Objectives: Glenoid labrum lesions are one of the main causes of traumatic shoulder dislocations. Arthroscopic or open
repair using suture anchors is commonly used to treat labral lesions. Proper placement of suture anchors in order to replace
the normal ligamentous restraint is essential to restore normal anatomy that determines the final location of the repaired
labrum. Yet, the most efficient and safest location of the glenoid bone has not been precisely described. Therefore, this study
aimed to describe the macroscopic footprint of the glenoid labrum in order to depict the ideal anchor placement location
precisely. 

Methods: Twenty-two shoulders from 11 cadavers were dissected to reveal glenoid labrum. Clock positions were determined
on glenoid labrum circumferentially to evaluate the footprint of the glenoid labrum. The distance between the bony edge of the
glenoid rim and the edge of the labrum was measured. 

Results: The mean distance from the glenoid labrum to the bony glenoid rim was measured as 5.1 mm (3 o’clock position), 6.2
mm (6 o’clock position), 5.1 mm (9 o’clock position) and 4.1 mm (12 o’clock position) in the anterior, inferior, posterior and
superior aspects, respectively. 29.3% of the specimens had a completely defective anterior labrum.

Conclusion: Location of the labrum with respect to the bony glenoid rim should be considered for proper suture placements
in treatment of labral tears. It is suggested that the most important step in the stabilization of joint laxity is appropriate place-
ment of the sutures in the anterior and inferior aspects of the glenoid labrum. 
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with 3 anchors from the inferior aspect to the mid-glenoid
posteriorly, after placing an anchor placement guide
through the infraspinatus muscle. Then, the same tech-
nique is used to repair the anterior labrum. The anchor
placement guide is placed through the subscapularis mus-
cle so as to place the anchors. Starting from the inferior
aspect, three anchors are placed until the anterior
labrum.[9]

The repair of soft tissue detachments highly relies on
suture anchors. Recurrent instability, which is one of the
most frequent complications of glenoid repair, can be
encountered due to improper suture anchor placement or
problems during insertion. Such a problem can also be
observed due to pathological laxity or inadequate capsular
tension.[10,11]

Today, it is suggested to place the anchors 2–3 mm
onto the articular surface on the chondral rim of the gle-
noid. The safest and most effective location of labral reat-
tachment on the glenoid rim should be depicted well,
since surgical failure has been associated with improper
surgical technique. Today, this is referred to as the “art of
repair” by surgeons. The aim of this study is to describe
the macroscopic footprint of the glenoid labrum in order
to depict the ideal anchor placement location precisely.

Materials and Methods
Twenty-two shoulders from 11 cadavers were dissected
for this study. The age and sex of the cadavers and the side
from which specimens were collected were recorded. Of
these, 12 were females and 10 males. The mean age of the
cadavers was 67 years (min. 57 – max. 78 years). 9 speci-
mens were collected from the left side and 13 specimens
from the right side (Figure 1). There was no history of

significant trauma or upper extremity surgery in any of the
specimens. First, the skin was removed from the scapula,
and the specimen was cleared of subcutaneous tissue and
muscular connections. Then, the capsule was removed at
the capsulolabral junction. In general practice, clock posi-
tions were used to depict the location and extent of labral
tears and in the course of surgical treatment. Therefore,
same clock positions were used to evaluate the morpho-
logical characteristics of the glenoid labrum and its foot-
print. Moreover, the relationship between the capsular lig-
aments and glenoid labrum was also evaluated using clock
positions. The distance between the bony edge of the gle-
noid fossa and the edge of the labrum was measured in
order to evaluate the footprint of the glenoid labrum.
Efforts were made not to disrupt the labrum and the car-
tilage covering the glenoid. The apex of the line passing
through the midglenoid in parallel to the scapular edge
plane was marked as 12 o’clock and the clock plane was
placed on the glenoid in order to determine 12 measure-
ment points with 1-hour intervals. 12 o’clock was desig-
nated as the superior edge; 1 and 2 o’clock as the antero-
superior; 3, 4 and 5 o’clock as the anterior; 6 o’clock as the
inferior; 7, 8 and 9 o’clock as the posterior; 10 and 11
o’clock as the posterosuperior edge (Figure 2). There was
severe glenohumeral arthrosis with significant degenera-
tive changes in three specimens, which were not suitable
for measurement. Accordingly, 19 cadaveric specimens
were used for performing measurements in the study.
Microcalipers (General Tools, New York, NY) were used
for all measurements and the mean values were recorded.
3 experienced specialist orthopedic surgeons conducted all
measurements on images and a double-blind setup was
used to minimize inter- and intraobserver errors.

SPSS software package (Version 25.0, SPSS Inc.,
Chicago, IL, USA) was used for statistical analysis.
Normal distribution of the continuous variables were eval-
uated using the Kolmogorov Smirnov and Shapiro-Wilk
tests and histograms. Numerical variables were expressed
with mean±SD, median values (minimum-maximum) or
with proportions. Intergroup comparisons were per-
formed using Student’s t-test for normally distributed data
and Mann-Whitney U test for data that did not have a
normal distribution. p<0.05 was considered statistically
significant. Relative intra- and interobserver reliabilities
were determined using the intra-class correlation coeffi-
cient (ICC) model 2.1.

The specimens used in the present study were
unclaimed bodies obtained from the forensic medicine
according to official regulations. Conducting scientific
studies on cadavers or cadaveric body parts do not require
ethical approval in our institution.

Figure 1. Dissection of the glenoid, left shoulder. [Color figure can be
viewed in the online issue, which is available at www.anatomy.org.tr] 
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Results
The dissections revealed that the morphology of the
superior labrum was significantly different than that of
the inferior labrum. It had a meniscal pattern and a loose
attachment to the glenoid process. Moreover, the anteri-
or part was completely missing in 29.3% of the speci-
mens. The anterosuperior part of the labrum inserted
into the fibers of the middle or inferior glenohumeral
ligament, rather than to the actual glenoid margin. The
mentioned meniscal pattern was also observed in the
posterosuperior part of the labrum with a loose attach-
ment to the glenoid rim. The inferior portion of the
labrum was rounded and fibrous and appeared like an
immobile extension of articular cartilage.

Starting at the 12 o’clock position, the mean distance
from the bony edge in hourly intervals was 4.86±0.87 mm
at 12 o’clock, 4.20±1.5 mm at 1 o’clock, 4.41±1.2 mm at 2
o’clock, 5.23±1.28 mm at 3 o’clock, 5.52±1.23 mm at 4
o’clock, 6.25±1.02 mm at 5 o’clock, 6.10±0.86 mm at 6
o’clock, 5.98±0.82 mm at 7 o’clock position of glenoid
labrum; and 5.71±0.91 mm at 8 o’clock, 5.52±0.85 mm at
9 o’clock, 5.14±0.98 mm at 10 o’clock and 5.52±0.73 mm
at 11 o’clock position of glenoid labrum (Table 1). The
inter- and intraobserver variability of the measurements
did not exceed 0.1 mm (Table 2).

According to the statistical analysis, there was a trend
towards the differences between different locations on
the glenoid face, but it was not statistically significant.
The greatest difference between the measurements were
observed between the 6 and 11, 12, 1 and 2 o’clock posi-
tions (Figure 3).

Figure 2. Clock positions of the left (a) and right (b) glenoid labrum. [Color figure can be viewed in the online issue, which is available at www.
anatomy.org.tr] 

a b

Region Position Mean±SD (mm)

Anterosuperior 1 o’clock 4.20±1.15 

2 o’clock 4.41±1.20 

Anterior 3 o’clock 5.23±1.28 

4 o’clock 5.52±1.23 

5 o’clock 6.25±1.02 

Inferior 6 o’clock 6.10±0.86 

7 o’clock 5.98±0.82 

Posterior 8 o’clock 5.71±0.91 

9 o’clock 5.52±0.85 

Posterosuperior 10 o’clock 5.14±0.98 

11 o’clock 5.52±0.73 

Superior 12 o’clock 4.86±0.87 

Table 1
Distance from macroscopic edge of the glenoid labrum to bony edge

of the glenoid for the measured regions and positions.
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Discussion 
Pathomorphological changes may initially be observed at
three different locations in traumatic anterior dislocations
of the shoulder: at the capsule, at its origin or insertion.
Typically, the injury is in the form of an avulsion of the
capsule and labrum from the glenoid.[12] The normal
glenohumeral joint restrains can be recreated by anatomic

restoration of the glenoid labrum following a traumatic
detachment.[13]

Anchor placement is of vital importance to achieve
successful outcomes in labral repairs.[14] Recent studies
suggest to start 5 o’clock and use the 4 and 3 o’clock
position for an anchor placement,[15–17] because these
locations provide the strongest anchor placement to gle-

Table 2
Intraobserver and interobserver reliabilities for the measured regions of the glenoid labrum. 

Region Position Intraobserver reliability % CI p Interobserver reliability % CI p 

Antero-superior 1 o’clock 0.97 (0.96–0.99) 0.214 0.99 (0.98–0.99) 0.141

2 o’clock 0.98 (0.96–0.99) 0.128 0.98 (0.96–0.99) 0.126

Anterior 3 o’clock 0.96 (0.95–0.97) 0.168 0.93 (0.87–0.97) 0.168

4 o’clock 0.98 (0.98–0.99) 0.099 0.98 (0.98–0.99) 0.099

5 o’clock 0.96 (0.95–0.97) 0.210 0.91 (0.92–0.97) 0.210

Inferior 6 o’clock 0.97 (0.96–0.99) 0.157 0.98 (0.98–0.99) 0.152

Posterior 7 o’clock 0.95 (0.93–0.97) 0.238 0.93 (0.87–0.97) 0.168

8 o’clock 0.85 (0.71–0.94) 0.147 0.85 (0.71–0.94) 0.147

9 o’clock 0.92 (0.82–0.96) 0.164 0.91 (0.82–0.96) 0.154

Postero-superior 10 o’clock 0.98 (0.97–0.99) 0.456 0.98 (0.97–0.99) 0.470

11 o’clock 0.94 (0.90–0.96) 0.188 0.93 (0.90–0.96) 0.178

Superior 12 o’clock 0.987 (0.96–0.99) 0.504 0.98 (0.97–0.99) 0.907

Figure 3. Labrum measurements at 12 different clock positions.
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noid labrum. There were some conflicts about the ideal
site of fixation in the past. Some surgeons asserted that
the anchors should be placed on articular surface in
order to enhance stability.[18,19] However, anchor place-
ment right on the edge of articular surface did not cause
any changes in stability and even prevented potential
arthropathies on the glenohumeral joint surface.[20–22]

According to the results of the present study, the
insertion of the glenoid labrum was observed at a vari-
able distance from the bony edge of the glenoid. It is
required to place the suture anchor on the glenoid face
at the articular margin in order to perform the anatomic
reconstruction of the detached labrum. During anatom-
ic dissections, we observed that the macroscopic edge of
the labrum, described as the visible line of transition
between the labrum and articular cartilage, was signifi-
cantly more medial to the edge of the glenoid bone than
expected.[7,9,23]

A smooth transition from the cartilaginous surface to
the labrum is necessary for the translation of the gleno-
humeral joint. Therefore, a suture anchor should be
placed in the vicinity of the glenohumeral articulation
with caution.

The most important causes of glenohumeral
arthropathy after an open or arthroscopic shoulder sur-
gery were associated with anchor placement, regardless
of the anchor type, i.e. metallic or biodegradable in
recent studies.[24–28] With this perspective, knowing the
anatomy of the labrum and glenoid is important and it
should be kept in mind that the anatomy may be differ-
ent in each person.

The limitations of this study were as follows: open sur-
gical visualization was performed and there were no
arthroscopic evaluations in the study. Arthroscopic visual-
ization of the macroscopic edge of the glenoid labrum
could be different in comparison to open surgical visuali-
zation. Moreover, other parameters concerning glenoid
variability were not measured, which made it impossible to
make any further associations with glenoid morphology. 

Conclusion
The results of this study suggest that insertion of the gle-
noid labrum onto the bony face of the glenoid occurs at
a variable distance. Reattachment of the capsule and
labrum to the glenoid articular surface essentially relies
on suture anchors. In suture placement, location of the
labrum with respect to the bony glenoid rim should be
considered. It is suggested that the most important step
in stabilizing joint laxity is proper placement along the
anterior and inferior side of the glenoid labrum. 
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