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Assessment of Scapular Morphometry
Evaluacion de la Morfometria Escapular
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BOYAN, N.; OZSAHIN, E.; KIZILKANAT, E.; SOAMES, R. W. & OGUZ, O. Assessment of scapular morphométry.J. Morphol.,
36(4)1305-1309, 2018.

SUMMARY: The current study was undertaken to assess the incidence of different types of suprascapular notch, acromion
dimensions and the l@v and upper scapular angles. The suprascapular notch and variations of the acromion are clinically important in
suprascapular nerve compression and subacromial impingement. Measurements were taken from 73 Anatolian dry scapulae of unknown
age or sex. The suprascapuar notch was classified according to that of Rengieahét979). Its width and depth, the distance between
supraglenoid tubercle and the deepest point of notch, as well as the upper and lower scapular angles were also deteemiin€hraeasur
type of acromion was assessed according to shape (type | (cobra), type Il (square), type Ill (intermediate)) and filatjtyrypé (I
(curve). Acrmion length and the distance between acromion and coracoid process were also measured. The frequencyyqfediféérent t
suprascapular notch were type | (28.8 %), type 11 (23.3 %), type 1l (13.7 %), type IV (20.5 %), type V (2.7 %), type Yaii8.88éence
(5.5 %). Acromion type were type | (45.5 %), type Il (7.5 %) and type Il (47.0 %), acromion tilt type | (15.2 %), and84fe ). An
understanding of the association between the anatomical stsiofuhe scapula and morphometric measurements is clinically important.

KEY WORDS: Suprascapular notch; Acromion; Scapular morphometry.

INTRODUCTION

Scapulae have a complex anatomy due to theduccessful total shoulder arthroplasty or surgical treatment
spesific irregular shape. This flat, triangular bone has twsf disorders related to scapula and shoulder, as well as
surfaces (costal and dorsal), three margins (superior, lateshbulder arthroscopy (Ebraheénal, 2000; von Schroeder
and medial), three angles (superior, inferior and lateral) asd al, 2001). Furthermore, a clear understanding of the
three bony projections (spine, acromion and coracoitlorphology of the acromion, glenoid fossa, coracoid process
process). It is a major component of the pectoral girdknd subacromial space is necessary to alleviate shoulder pain
playing an important role in the varied and complexnd rotator cuff insufficiency (Aktaet al, 1996; Getzet
movements of the upper limb. It articulates with the claviclal., 1996; Taskinalpt al, 2001). The cause of subacromial
and humerus forming the shoulder complex. The three bosyndrome is compression of the soft tissues (rotator cuff
projections give attachment to a number of muscles antliscles and subacromial bursae) in the subacromial space
ligaments (Romanes, 1995; Soames, 1995). Clinical changssthe head of the humerus, acromion, coracoacromial
associated with the various projections may modify thiggzament and coracoid process (Erteial, 1990; Romanes;
biomechanics of the upper limb. Anomalies of the should@ktanet al; Unalet al, 1997; Ebraheirat al; Taskinalpet
joint, including fractures, dislocations, arthritis,al.; von Schroedeet al). Morphometric studies on the
inflammatory and pathological conditions may also arisgubacromial space have confirmed the importance of this
Many surgical approaches, such as arthroplastsegion.
glenohumeral arthrodesis, internal fixation for the
stabilization of fractures, acromioplasty and acromionectomy The variations of the suprascapular notch (SN) have
for rotator cuff tendinitis all involve the scapula. A detailectlinical significance for suprascapular impingement
knowledge of scapular anatomy is therefore essential foyndrome, while the determination of acromion type is
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important in shoulder impingement (Aydinlioglat al, point were determind (Fig. 2). In addition, acromial length
1997; Prescher, 2000). Rengachatyal (1979) reported and the distance from the acromion to the coracoid process
six distinct types of SN (Urgudest al 2004): it can be was also determined (Fig. 2). The angle between the lateral
turned into a foramen by ossification of the transverseargin of the SN, the superior angle and root of the spine
ligament of the scapula. The foramen then serves as a condids measured and considered as the upper scapular angle
for the suprascapular nerve, which gives sensory brancl{glsSA), while the angle between root of the spine, the infe-
to ligamentous structures associated with theor angle and infraglenoid tubercle was measured and
acromioclavicular and shoulder joints and motor branchesnsidered as the lower scapular angle (LSA) (Fig. 2). The
to supraspinatus and infraspinatus (Aydinliogiual; shape of the acromion was assessed as being type | (cobra),
Bayramoglu et al, 2003; Urgudenet al., 2004; type Il (square) and type lll (intermediate) (Fig. 3) and its
Sabanciogullaret al, 2006; Ofusoret al, 2008). In some tilt as type | (flat) or type Il (curved) (Fig. 4).

cases variation of the transverse ligament accompany NS

variations: these may play a role in entrapment neuropathies.

Injury to the suprascapular nerve may result in loss of '\) (‘ \
function of the rotator cuff muscles (Aydinliogtial; Ticker _‘3 B E
et al, 1998; Urguderet al, 2004; Sabanciogullagt al; ~— \j

Ofusoriet al). Typel Typell et
. . R B\

The acromion partly covers the humeral head: it m m m
articulates with the clavicle and gives attachment to the 3 \l \3
anterolateral portion of deltoid and coracoacromial ligament.

Its association with chronic pain and shoulder dysfunction Type IV Twpe v Type V1

has been observed (Voist al, 2014; Nyffeler & Meyer,
2017). The morphometry of the acromion process is Fig. 1. Types of suprascapular notch: adapted
important as it is related to pectoral girdle pathologies (Saha  from Rengacharet al (1979).

& Vasudeva, 2017). Investigations into acromial morphology
have largely been restricted to its shape and tilt (Natsis
al., 2007). Nevertheless, it has been classified into thrr-
different types: type I, flat; type Il, curved; type Ill, hookec
(Bigliani et al, 1986; MacGillivrayet al, 1998; Mayerhoefer
et al, 2005; Natsi®t al). Type | is most common, while
types Il and Ill are considered important factors in th
development of subacromial impingement syndrom
(Mayerhoefeet al 2005). There is a significant associatior
between aspects of acromial morphology and rotatory ct
ruptures, as well as subacromial impingement syndromn
commonly observed in orthopedic examinatior
(Mayerhoeferet al, 2005).

Fig. 2. Morphometric
measurements of the scapula.
SNW, suprascapular notch
width; SND, suprascapular
notch depth; TS-SN, distance
between the supraglenoid
tubercle and deepest point of
the suprascapular notch AL;
acromion length; A-CP,
distance between the
acromion and coracoid
process; USA, upper scapular
angle; LSA; lower scapular
angle.

This current study was conducted to determine tr
clinical importance of scapular morphometry, particularl
of the suprascapular notch and acromion, and its variatiol

MATERIAL AND METHOD

Seventy three intact adult scapulae of unknown a¢§ %
and sex from the anatomy laboratory of Cukurova Universi \§
Medical Faculty were selected and examined. Th
suprascapular notch (SN) was classified according tot  Typer Type II Tpye III

definition of Rengachargt al (Fig. 1): its width and depth, Fig. 3. Type of acromion according to shape. Type I; cobra, Type
the distance from the supraglenoid tubercle to its deep@stquare; Tpye Ill; intermediate.
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shape the acromion the majority were type Ill (47.0 %), closely
followed by type | (45.5 %) and then type Il (7.5 %) (Table
1), while according to tilt 84.8 % were type Il and 15.2 %
type I (Table Ill). The associated measurements for each type
of acromion are also presented in Tables Il and I11.

Typel Type Il

DISCUSSION

Fig. 4. Type of acromion according to tilt. Type I; flat, Type II;

hooked. . .
For shoulder arthroscopy the distance of certain

structures from palpable bone landmarks is vital to determi-
RESULTS ne entrance points. The suprascapular nerve can be injured
during arthroscopy associated with the suprascapular notch
(von Schroedert al). Taser & Basaloglu (2003)
Table | shows the linear measurements and angldsmonstrated significant differences between sexes in the
associated with different SN types. The SN types observditance between the edge of coracoid process and the
were; as type | (28.8 %), type(R3.3 %), type 1l (13.7 %), suprascapular notch, while von Schroeeeal observed
type IV (20.5 %), type V (2.7 %), type VI (5.5 %): a notctthat all measurements of the coracoid process were different
was absence in 5.5 % of specimens (Table 1). According to hstween sexes.

Table I. Linear measurements of different types of suprascapular notch, together with the mean scapular angles.

Type of Suprascapular Notch

wameters Absent Type I Type 11 Type I Type IV Type V Type VI
(n=4;5.5%) (n=21;288%) (n=17;23.35) (n=10;13.7%) (n=15;20.5%) (0=2;2.7%) (n=4;5.5%)

NW (mm) 12.1 9.9 8.4 7.33 6.4 5.8

ND (mm) 6.6 6.8 7.3 6.22 5.9 6.2

5-SN (mm) 28.3 27.0 283 27.43 299 28.2

SA (°) 92.0 96.4 96.1 87.8 98.20 91.0 106.5

SA (°) 58.0 572 55.0 63.6 55.71 56.0 65.0

SN, suprascapular notch; SNW, suprascapular notch width; SND, suprascapular notch depth; TS-SN, distance from the sujpemglenmidhe
deepest point of the suprascapular notch; USA, upper scapular angle LSA; lower scapular angle; n, number of scapulae.

Table II. Acromion type according to shape, number of scapulae and associated acromial
measurements. A-CP; distance from the acromion to the coracoid process, AL; acromion

length.
Type of acromion Number of Percentage AL (mm) A-CP (mm)
according to shape scapulae (%)
Type I 30 45.5 39.71 42.5
Type I 5 7.5 37.4 34.3
Type III 31 47.0 44.8 34.3
Total 66 100 42.1 37.7

Table 1. Types of acromion according to tilt number of scapulae and associated acromial
measurements. A-CP; distance from the acromion to the coracoid process.

Types of accomion ~ Number of Type percentage ~ Acromion length ~ A-CP

according to tilt scapulae (%) (mm) (mm)
Typel 10 15.2 394 375
Type Il 56 84.8 42.6 37.7
Total 66 100.0 42.1 37.7
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Rengachanet al classified the SN into 6 distinct goyan, N.; 0ZSAHIN, E.; KIZILKANAT, E.: SOAMES, R.
types. Using this classification Urguden al. (2004), . & 0GUZ, O. Evaluacién de la morfometria escapulat. J.
reported that 6 % of SNs were type I, 24 % type I, 40 ¥orphol., 36(4)1305-1309, 2018.
type 11, 13 % type IV, 11 % type V and 6 % type VI . Earlier
Aydinlioglu et al had reported normal SN in 64 %, an absent RESUMEN: En este trabajo se evalud la incidencia de
SN in 18 %, partial bridge formation in 16 % and completéiferentes tipos de incisura supraescapular, dimensiones de
bridge formation in 2 %. In their study Sabancioguléri acromion y los angulos escapulares superior e inferior. La incisura
al. (2006), reported the SN to be type | in 28 %, type Il iﬁupraescapular y las variaciones del acromion son clinicamente

Importantes en la compresion del nervio supraescapular y el

5.3 %, type Ill in 29.3 %, type IVin 14.6 %, type Vin 13'4pinzamiento subacromial. Las mediciones se tomaron de 73

% and type VIin 9.4 %. In contrast in the current study 28&célpulas secas de Anatolia, de edad y sexo desconocidos. La inci-
% of scapulae showed type | SN, 23.3 % type Il, 13.7 %ra supraescapular se clasific segiin Rengaehaty(1979).

type 11, 20.5 % type IV, 2.7 % type V, 5.5 % type VI and 5.55e determinaron también el ancho y la profundidad, la distancia
% having no SN. The above suggests racial and/or etheiare el tubérculo supraglenoide y el punto mas profundo de la
differences in the type of SN present; these differences shoticisura, asi como los angulos escapulares superior e inferior. El
therefore be taken into account during arthroscopftpo de acromion se evalué de acuerdo con la forma [tipo | (cobra),

examination and surgery to avoid potential damage to tHee !l (cuadrado), tipo Il (intermedio)] y la inclinacion [tipo |
suprascapular nerve and vessels. (plano), tlpo.II (cur_vo)]. También se midieron Ia]ongltgg del ele-
mento y la distancia entre el acromion, como asi también el proce-
9 coracoide. La frecuencia de los diferentes tipos de incisura
In the current study the lower scapular angle was 58'-Zupraescapular fueron: tipo | (28,8 %), tipo Il (23,3 %), tipo Il
the upper scapular angle was 95.5°, the distance betwg@y %), tipo 1V (20,5 %), tipo V (2,7 %), tipo VI (5,5 %) y au-
supraglenoid tubercle and SN was 28.2 mm, SN width 8s3ncia (5,5 %). Los tipos de acromion fueron: tipo | (45,5 %), tipo
mm and depth 6.5 mm. Sabancioguléral (2006), reported 11 (7,5 %) y tipo 1l (47,0 %), tipo de inclinacion de acromion |
similar values from their study, being 51.2°, 102.9°, 26.5 mrti,5,2 %) y tipo 1l (84,8 %). En conclusion, el conocimiento de la
7.3 mm and 5.3 mm respectively. asociacion entre las estructuras anatomicas de la escapula y las
mediciones morfométricas es clinicamente importante.

In the current study the type of acromion according to PALABRAS CLAVE: Incisura supraescapular:
shape was 45.5 % type I, 7.5 % type Il and 47 % type II'& .. .
. . . cromion; Morfometria escapular.
while according to tilt there were 15.2 % type | and 84.8 %
type Il. Acromion length was 42.1 mm and the distance
between acromion and coracoid process was 37.7 mm. KOREFERENCES
et al (2006), have reported the similar values, being 29.3 %,
32 % and 38.7 % for acromion shape, 50.7 % and 41.3 % for
acromial tilt, and 46.1 mm and 29.3 mm for acromial lengthktan, A.; Pala, S.; Tas kiran, O. & Oztirk, L. Acromion tipleri ve
and distance between the acromion and coracoid processuzunluk ortalamalari: Bunlarin dejeneratif degisiklerle iliskisi.
. . _Morfoloji Dergisi., 4(1-2)6-10, 1996.
reSpecuv_GIy' They ha\{e Obse_rved th(? hooked type of acrom'%ﬂimlloglu, A.; Diyarbakirl, S.; Keles, P. & Yiceer, N. Suprascapular
(type 111) in 8 % of their specimens, in contrast to the current centik degisiklikleri Tark. Norosirurji Dergisi., 740-4, 1997.

study which observed no type Ill acromion. Bayramoglu, A.; Demiryiirek, D.; Tiiccar, E.; Erbil, M.; Aldur, M. M.;
Tetik, O. & Doral, M. N. Variations in anatomy at the suprascapular

. . notch possibly causing suprascapular nerve entrapment: an
Restricted movement of the peCtoral girdie and upper anatomical studyKnee Surg. Sports Traumatol. Arthrosc.,

limb has been observed when acromial length exceeds nor-11(6y393-8, 2003.
mal values (Aktamt al). Aktanet al. have reported that the Bigliani, L. U.; Morrison, D. S. & April, E. W. The morphology of the
longest acromions are the cobra type having a mean |engthacromion and its relationship to rotator cuff te@sghop. Trans.,
. 10:228, 1986.
of 50.237.29, Whereas 'I_'as_e_r & Basaloglu give a range %foraheim, N.A.; Xu, R.; Haman, S. P.; Meidler, J. D. & Yeasting, R. A.
41.5 to 45.3 mm being significantly less than Aktaal Quantitative anatomy of the scapufan. J. Orthop. (Belle Mead
N.J.), 29(4)287-92, 2000.
Knowledge of the morphology of the adult acromior?etJZ' |~I‘ D.; 'Eel\‘;lh; ’\(gbp-ihp"a'ls_ONDAV/\i-i SCh,"Ty J. P-ri] I_Iatlmer,l Bt_- M.;
. . . ellema, L. M. uchowskl, N. A. Acromial morphology: relation
process will help define the_ bony Ia_n_dmarks _to be used in sex, age, symmetry, and subacromial enthesopiRaeiology,
assisting surgeons undertaking specific operative procedures; 9g9(3)737-42, 1996.
and technique. In agreement with Saha & Vasudeva it k®sar, M. I.; Sabanciogullari, V.; Erdil, F. H.; Cimen, M. & Aycan, K.
concluded that the current observations in an Anatolian Akromion tipleri ve morfometrik degerlendirmeslumhur. Univ.
- . . T . . Tip Fak. Derg., 28(116-20, 2006.

p9p“'at'9” combined Wl_th the_ﬂndmgs_fr_om earlier StUd_IeﬁlacGillivray, L. D.; Fealy, S.; Potter, H. G. & O’'Brien, S. J. Multiplanar
will provide a more precise guide for clinicians undertaking  analysis of acromion morphologgm. J. Sports Med., 26(686-

surgical procedures involving the shoulder. 40, 1998.
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