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ABSTRACT

Introduction: A suprascapular nerve entrapment can occur
at the suprascapular notch or at the spinoglenoid notch. So,
the size and shape of the suprascapular notch are associated
with suprascapular entrapment neuropathy as well as with an
injury to the suprascapular nerve in arthroscopic procedures.
The knowledge on the variations along the course of the nerve
is important in understanding the source of the entrapment
syndrome.

Material and Methods: The present study was carried out on
104 scapulae which were obtained from the Department of
Anatomy, NRI Medical College and from other nearby medical
colleges. The suprascapular notches in the scapulae were
classified, based on the descriptions of Rengachary et al and
Ticker et al. The distance between the suprascapular notch

and the supraglenoid tubercle, and the distance between the
posterior rim of the glenoid cavity and the medial wall of the
spinoglenoid notch at the base of the scapular spine, were
determined. The data were analyzed statistically.

Results: Based on the Rengachary classification, the type llI
notch was more common. The suprascapular foramen was
observed in 2 scapulae. In 56.73% scapulae, the superior
transverse diameter was greater than the maximum depth.
The U shaped notch (69.23%) was more common. 2.88% and
8.65% scapulae fell short of the mentioned respective safe zone
distances from the margin of the glenoid cavity.

Conclusion: Such studies may be useful in understanding the
role of the notch in causing nerve entrapment and to prevent
iatrogenic nerve injuries while posterior approaches are made to
the shoulder joint.
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INTRODUCTION

The supra scapular notch is situated in the lateral part of the
superior border of the scapula, adjacent to the base of the coracoid
process. The notch is converted into a foramen by the transverse
scapular ligament and it serves as a passage for the suprascapular
nerve. Suprascapular nerve entrapment is an acquired neuropathy
which is secondary to the compression of the nerve, in the bony
suprascapular notch [1, 2]. The suprascapular notch is animportant
landmark of the suprascapular nerve during arthroscopic shoulder
operations [3, 4]. The distance between the suprascapular notch
and the margin of the glenoid cavity is critical during open surgical
procedures which require dissection of the posterior aspect of
the shoulder joint [5, 6]. Knowing the anatomical variations in
detail, along the course of the suprascapular nerve, is important
for a better understanding of the location and the source of the
entrapment syndrome.

The present study was taken up as the literature revealed that only
very little data was available on the morphology of the suprascapular
notch, particularly in the south Indian population. This study also
provided data on the association of the safe zone distance of the
suprascapular notch from the margin of the glenoid cavity.

MATERIAL AND METHODS

The present study was carried out on 104 dried scapulae of un-
known sex, which were obtained from the Department of Anatomy,
NRI Medical College, AP, India and from other nearby medical
colleges. The broken scapulae were excluded from the study. The
suprascapular notches in the scapulae were classified, based on
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the descriptions of Rengachary et al., [1] Natsis et al., [7] and Ticker
et al. [8] The suprascapular notch of each scapula was measured
to check for the following details [Table/Fig-1].

The Superior Transverse Diameter (STD): The maximum hori-
zontal distance between the superior corners of the notch.

The Middle Transverse Diameter (MTD): The maximum horizontal
distance between the margins of the notch.

Maximum Depth (MD): The maximum vertical distance between
the deepest point of the notch to the imaginary plane between the
superior corners of the notch.

In the scapulae where the notch was absent and in those with a
suprascapular foramen, these measurements were not recorded.

The distance between the deepest point of the suprascapular
notch and the supra glenoid tubercle [Table/Fig-2], and the distance

[Table/Fig-1]: Showing the dimentions suprascapular notch
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[Table/Fig-2]: Showing the distance between suprascapular notch
and margin of glenoid cavity

[Table/Fig-3]: Showing the distance between spinoglenoid notch and
the margin of glenoid cavity

[Table/Fig-4]: Showing types of Suprascapular notches based on
Rengachary classification

between the medial wall of the spinoglenoid notch at the base of
scapular spine and the posterior rim of the glenoid cavity [Table/
Fig-3] were measured.

The measurements were taken by using slide vernier calipers
and they were recorded in millimetres. The data was analyzed
statistically.

RESULTS

Based on the Rengachary classification, the frequencies of the
various types of suprascapular notches which were observed in
the present study were as follows: type | — 22/104 (21.15%), type

www.jcdr.net

Il - 9/104 (8.65%), type Ill — 62/104 (59.61%), type IV — 3/104
(2.88%), type V — 6/104 (5.76%) and type VI — 2/104 (1.92%).
U - type notches were observed in 76 (73.07%) scapulae and V
— type notches were observed in 28 (26.92%) scapulae [Table/
Fig-4]. A partial ossification of the ligament was observed in 6
(5.76%) scapulae and a complete ossification of the ligament ie. a
suprascapular foramen was observed in 2 (1.93%) scapulae.

[Table/Fig-5] shows the dimensions of various types of supra-
scapular notches. In 59 (56.73%) scapulae, the STD was more
than the MD, in 15 (14.42%), the STD was less than the MD and in
6 (5.76%) scapulae, the STD was equal to the MD.

Thedistance betweenthe suprascapularnotch andthe supraglenoid
tubercle varied with the type of notch, but the difference was not
statistically significant. The mean distance was 29.06 + 2.9 mm.
Minimum distances were observed in the scapulae with the types
lI'and Il notches. The least mean distances were observed in the
types Il and IV scapulae. [Table/Fig-6] shows the details of the
distance between the suprascapular notch and the supraglenoid
tubercle in various types of notches.

The mean distance between the posterior rim of the glenoid cavity
and the medial wall of the spinoglenoid notch was 16.31 + 1.84
mm. Minimum distances were observed in the scapulae with the
types I, llland V notches. The least mean distance was observed in
the type IV scapulae. [Table/Fig-7] shows the details of the distance
between the posterior rim of the glenoid cavity and the medial wall
of the spinoglenoid notch in various types of notches.

DISCUSSION

Several descriptions of the suprascapular notch variations have
been studied in different populations - Hrdicka [9], Olivier [10],
Rengachary et al., [1, 2] Ticker et al., [8] Bayramoglu et al., [11]
Natsis et al., [7] Sinkeet [12], Wang [13] and Polguj [14]. A difference
in the classification of the notches had been mentioned by earlier
authors. Rengachary et al., [1, 2] classified the suprascapular notch
into six types, based on its shape. Type | — the entire superior border
of the scapula shows a wide depression from the medial superior
angle to the base of the coracoid process, type Il — a wide, blunt,
v-shaped notch, type Il — a symmetrical, u-shaped notch with
parallel margins, type IV — a small, v-shaped notch, type V — similar
to type Il with the medial part of the ligament ossified and type
VI — with the ligament completely ossified and forming a foramen
[Table/Fig-4]. In the present study, the type lll notch was more
common and this observation was similar to that of other studies.
The second common type was type |, which was similar to the
observation of Sinkeet et al., [12] but it differed from the findings of
Rengachary et al., [1, 2] and Natsis et al., [7] who described type |I
as the second common type of notch. Type VI is the least common
type and this finding was similar to that of Rengachary et al., [1, 2]
and Sinkeet et al., [12]. [Table/Fig-8] shows the comparison of the
frequencies of various types of suprascapular notches in different
populations, based on the Rengachary classification.

Natsis et al., [7] proposed a classification which was based on a
study which was done on 423 scapulae. Type | — without a discrete
notch, type Il — a notch with the longest transverse diameter, type
Il — a notch with the longest vertical diameter, type IV — a bony
foramen and type V — a notch and a foramen. In the present studly,
the presence of both the notch and the foramen was not observed.
[Table/Fig-9] shows the comparison of the frequencies of various
types of suprascapular notches in different populations, based on
Natsis et al’s classification.
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Middle Study STD>MD STD<MD STD=MD
Superior transverse - o o -
Type of notch transverse diameter Maximum Rengachary (America) [1,2] 81% 48%
(Rengachary diameter (STD) (MTD) depth (MD) Natsis (Greek) [7] 41.85% 41.85% -
Classification) Mean = SD Mean = SD Mean = SD Ticker (America) [8] 33% 31% ~
' - - - Urguden (Turkish) [16] 24% 40% -
! 8.58 +1.82 473145 6.5+ 157 Polguj (Poland) [14] 57.7% 24.4% 2.3%
i 1063+£306 | 865+257 | 7if1x241 Present study (India) 56.73% | 14.42% | 5.76%
v 2.64 +0.68 1.75£063 2.06+0.33 [Table/Fig-10]: Comparison of dimensions of suprascapular notch in
V 565+0.9 7.6+1.92 9.09 = 2.69 different populations.
Y - - -
[Table/Fig-5]: Dimensions of various types suprascapular notches Study U-type V-type
Ticker et al [8] 77% 23%
Type of notch Bayramoglu [11] 62.5% 25%
(Rengachary o o
Classification) Mean = SD Range Duparc [17] 63.3% 86.7%
0, [0)
| 08.040.37 54,60 —30.34 Present study 69.23% 26.92%
I 57 10442 5016 - 33.3 [Table/Flgl-11]: Comparitive distribution U and V type of notches in dif-
ferent studies
Il 29.53+2.4 19.86 - 36.4
v 27.77+3.7 23.57 - 32.64 Population Author Presence of notch
v 28.57+2.5 25.1-32.11 French Olivier [10] 5-6.5%
Vi 28.17 +0.57 27.6-28.74 Italian Vallois [18] 6.1%
[Table/Fig-6]: Distance between suprascapular notch and supraglenoid Greek Natsis [7] 7.3%
tubercle in various types of notches.
Turkish Urguden [16] 6-12.5%
Bayramoglu [11]
Type of notch America Edelson [19] 3.7%
(Rengachary Tubbs [20] 3.7%
Classification) Mean + SD Range Rengachary [1, 2] 4%
' 16.4 +2.08 12.59-21.19 Alaskan Eskimos Hrdlicka [9] 0.3%
I 17.66 1.6 14.86 - 19.64 Native America Hrdicka [9] 2.1-2.9%
i 16.03 £ 1.55 12.42-21.09 India Present study 1.93%
v 14.81+0.42 14.21-15.12 [Table/Fig-12]: Comparative distribution of suprascapular foramen in
% 16.44 + 1.89 13.92 - 19.05 different populations.
Vi 20.2 +0.7 19.5-20.91

[Table/Fig-7]: Distance between posterior rim of glenoid cavity and

medial wall of spinoglenoid notch in various types of notches.

Rengachary
Type etal
of (America) Natsis et al | Sinkeet et al Present
notch [1, 2] (Greek) [7] (Kenya) [12] | study (India)
| 6% 8% 22% 21.15%
Il 24% 31% 21% 8.65%
1l 40% 48% 29% 59.61%
\% 13% 3% 5% 2.88%
Vv 11% 6% 18% 5.76%
VI 6% 4% 4% 1.93%

[Table/Fig-8]: Comparison of frequency of various types of suprascapular

notches in different populations based on Rengachary classification.

Natsis et al Wang Present study
Type of notch (Greek) [7] (Chinese) [13] (India)
| 8.3% 28% 21.25%
I 41.85% 58.16% 56.73%
1l 41.85% 28.23% 14.42%
IV 7.3% 3% 1.92%
\ 0.7% - -

[Table/Fig-9]: Comparison of frequency of various types of suprascapu-

lar notches in different populations based on Natsis et al classification.
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In the present study, the STD of the notch was more than the MD
in 56.73% scapulae, the STD was less than the MD in 14.42%
and the STD was equal to the MD in 5.76% scapulae. In 23.06%
scapulae, the dimensions could not be determined. [Table/Fig-10]
shows the comparison of the dimensions of the suprascapular
notch in different populations.

Dunkelgrun et al., [15] stated that the U-shaped notch had a large
area than the V-shaped notch, leading to an assumption that the
V-shaped notch was more likely to be connected with the nerve
entrapment. In the present study, the U-shaped notch was more
common (69.23%) than the V-shaped notch (26.92%). This finding
was similar to those of various other studies, as has been shown
in [Table/Fig-11].

A complete ossification of the superior transverse scapular ligament,
which converted the notch into a foramen, was observed in 2/104
(1.983%) scapulae in the present study. The literature revealed that
the incidence of the suprascapular foramen was different in different
populations. [Table/Fig-12] shows the comparative distribution of
the suprascapular foramen in different populations.

The distance between the suprascapular notch and the margin of
the glenoid cavity is critical during open surgical procedures which
require dissection of the posterior shoulder joint, as has been
described by De Mulder et al., [5] and Warner et al. [6] In order to
avoid injuries to the suprascapular nerve during these procedures,
a safe zone has been described, based on the critical distance
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within which they can be done safely [3]. It has been reported that
2.3 cm. from the glenoid rim, at the level of the superior rim of
the glenoid and 1.4 cm. from the posterior rim of the glenoid, at
the level of the base of the scapular spine are safe. In the present
study, the mean distances were 2.9 cm. and 1.6 cm. respectively.
But 3/104 (2.88%) and 9/104 (8.65%) scapulae fell short of the
respective critical distances which have been mentioned for the
safe zones. A similar study was carried out by Sinkeet et al., [12]
in the Kenyan population, which described that 5.9% and 12%
scapulae fell short of the critical distances respectively. Urguden
et al., [16] described that the type IV scapular notches had the
lowest distance between the notch and supraglenoid tubercle. This
implies that the defined safe zone may be inadequate for avoiding
suprascapular nerve injuries during shoulder procedures. Hence,
there is a need to take extra care during shoulder procedures, to
avoid nerve injuries.

CONCLUSION

A study on the morphology of the suprascapular notch is useful,
as the notch is the common site of nerve compression. The type of
notch may be the cause of a nerve entrapment. The determination of
the notch type, particularly in rotator cuff tears, is helpful in avoiding
iatrogenic nerve lesions. A study on the safe zone distances is of
surgical importance in avoiding injuries to the suprascapular nerve
during shoulder procedures.

ACKNOWLEDGEMENTS

We sincerely thank the Department of Anatomy, Siddhartha Medical
College, Vijayawada and the Department of Anatomy, Pinnamaneni
Siddhartha Institute of Medical Sciences, Gannavaram, for granting
the permission to carry out the study in their colleges.

REFERENCES

[1] Rengachary SS, Burr D, Lucas S, Hassanein KM, Mohn MP, Matzke
H. Suprascapular entrapment neuropathy: a clinical, anatomical and
comparative study. Part 1. Neurosurgery. 1979; 5: 441-46.

[2] Rengachary SS, Burr D, Lucas S, Hassanein KM, Mohn MP, Matzke
H. Suprascapular entrapment neuropathy: a clinical, anatomical and
comparative study. Part 2. Neurosurgery. 1979; 5: 447-51.

[3] Bigliani LU, Dalsey RM, Mc Cann PD, April EW. An anatomical study
of suprascapular nerve. Arthroscopy. 1990; 6: 301-05.

[4] Shishido H, Kikuchi S. Injury to the suprascapular nerve during
shoulder joint surgery: an anatomical study. J Shoulder Elbow Surg.
2001; 10: 372-76.

www.jcdr.net

[5] De Mulder K, Marynissen H, Van Laere C. Arthroscopic transglenoid
suture of Bankart lesions. Acta Orthop Belg. 1998; 64 160-66.

[6] Warner JJP, Krushell RJ, Masquelet A, Gerber C. Anatomy and
relationships of suprascapular nerve: anatomical constraints to
mobilization of the supraspinatus and infraspinatus muscles in
management of massive rotator-cuff tears. J Bone Joint Surg Am.
1992; 74: 36-45.

[7] Natsis K, Totlis T, Tsikaras P, Appell HJ, Skandalakis K. Proposal
for classification of the suprascapular notch: a study on 423 dried
scapulas. Clin Anat. 2007; 20: 135-39.

[8] Ticker JB, Djurasovic M, Strauch RJ, April EW, Pollock RG, Flatow
EL, Bigliani LU. The incidence of ganglion cysts and other variations in
anatomy along the course of suprascapular nerve. J Shoulder Elbow
Surg. 1998; 7: 472-78.

[9] Hrdicka A. The adult scapula: additional observations and measure-
ments. Am J Phys Antropol. 1942; 29: 363-415.

[10] Olivier G. Pratique antropologique. Le Scapulum. Vigot Freres. 1960;
Paris.

[11] Bayramoglu A, Demiryurek D, Tuccar E, Erbil M, Aldur MM, Tetik O,
Doral MN. Variations in anatomy at the suprascapular notch possibly
causing suprascapular nerve entrapment: an anatomical study. Knee
Surg Sport Trum Arthros. 2003; 11: 393-98.

[12] Sinkeet SR, Awori KO, Odula PO, Ogeng JA, Mwachaka PM. The
suprascapular notch: its morphology and distance from the glenoid
cavity in a Kenyan population. Folia Morphol. 2010; 69 (4): 241-45.

[13] Wang HJ, Chen C, Wu LP, Pan CQ, Zhang WJ, Li YK. Variable
morphology of suprascapular notch: an investigation and quantitative
measurements in Chinese population. Clin Anat. 2011; 24: 47-55.

[14] Polguj M, Jedrzejewski KS, Podgorski M, Topol M. Correlation
between morphometry of the suprascapular notch and anthropometric
measurements of the scapula. Folia Morphol. 2011; 70 (2): 109-15.

[15] Dunkelgrun M, Lesaka K, Park SS, Kummer FJ, Zuckkerman JD.
Interobserver reliability and intraobserver reproducibility in supra-
scapular notch typing. Bull Hosp Joint Dis. 2003; 61: 118-22.

[16] Urguden M, Ozdemir H, Donmez B, Bilbasar H, Oguz N. Is there any
effect of suprascapular notch type in iatrogenic suprascapular nerve
lesions? An anatomical study. Knee Surg Sports Traumatol Arthrosc.
2004; 241-45.

[17] Duparc F, Coquerel D, Ozeel J, Noyon M, Gerometta A, Michot
CH. Anatomical basis of the suprascapular nerve entrapment and
clinical relevance of the supraspinatus fascia. Surg Rad Anat. 2010;
32: 277-84.

[18] Vallois HV. Los acromial dans les races humaine. L'anthropologie.
1925; 35: 977-1022.

[19] Edelson JG. Bony bridges and other variations of the suprascapular
notch. J Bone Joint Surg Br. 1995; 77: 505-06.

[20] Tubbs RS, Smyth MD, Salter G, Oakes WJ. Anomalous traversement
of the suprascapular artery through the suprascapular notch: a
possible mechanism for undiagnosed shoulder pain? Med Sci Monit.
2008; 9: 116-19.

AUTHOR(S):

1.  Muralidhar Reddy Sangam
2. Sattiraju Sri Sarada Devi
3. Karumanchi Krupadanam
4. Kolla Anasuya

PARTICULARS OF CONTRIBUTORS:
1. Associate Professor, Department of Anatomy,

NRI Medical College, Chinakakani, Guntur, AP, India.
2. Professor and HOD, Department of Anatomy,

NRI Medical College, Chinakakani, Guntur, AP, India.
3. Professor, Department of Anatomy,

NRI Medical College, Chinakakani, Guntur, AP, India.
4. Professor, Department of Anatomy,

NRI Medical College, Chinakakani, Guntur, AP, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING
AUTHOR:

Dr. Muralidhar Reddy Sangam,

Associate Professor of Anatomy,

NRI Medical College, Chinakakani, Guntur District,

Andhra Pradesh -522 503, India.

Phone: 08645 — 236 777; Fax: 234577, 237404.

Mobile No: 9440668501

E-mail: murali_sangam@yahoo.co.in

FINANCIAL OR OTHER COMPETING INTERESTS:
None.

Date of Submission: Jul 16, 2012
Date of Peer Review: Aug 13, 2012
Date of Acceptance: Dec 07, 2012
Date of Publishing: Feb 01, 2013

Journal of Clinical and Diagnostic Research. 2013 February, Vol-7(2): 189-192



