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Glenoid cavity morphometric study in human scapula

Pankaj Sinsinwar! |g’ Maheshwar Chawla? ',
Abhibhusan Mishra® ', Devesh Kumar Sharma*

"Yogita Dental College and hospital, Khed, Maharashtra, India
2Alfalah school of medical science and research centre, Dhauj, Hariyana, India
3K.D. Medical College and Hospital, Mathura, Uttarpradesh, India
* Yashwant Singh Parmar Government Medical College, Nahan, Himachal Pradesh, India
DX Pankajsinsinwar1994@gmail.com

Abstract. Relevance. Scapula is one of the bones that takes part in the formation of shoulder joint and has variable morphology.
It is weak joint because glenoid cavity is variable in vertical diameter and transverse diameter. Hence glenoid cavity is shallow
and gives rise to frequent dislocation of shoulder joint. Aim of the present study was to know various dimensions of glenoid
cavity like vertical diameter and horizontal diameter and their variations in percentages. Materials and Methods. Fifty unknown
dry human scapulae from the department of anatomy (Mahatma Gandhi Medical College, Sitapura, Jaipur, Rajasthan, India)
constituted the materials for the present study. Each scapula was studied for glenoid cavity. The vertical diameter and horizontal
diameters were studied from each above scapula. Twenty five scapulae were from right side and twenty five were from left side.
The different shapes of glenoid cavity were observed. The shapes were pear shaped, inverted comma shaped and oval shaped.
Results and Discussion. In the present study pear shaped glenoid cavity was found in 56 %, Inverted comma shape was found
in 26 % and oval shape was observed in 18 %. The most common shape was pear shape (56 %) and least common shape was
oval shape (18 %). The mean glenoid height was 35.52 mm. The maximum glenoid height was 41.22 mm and minimum glenoid
height was 30.19 mm. The mean glenoid width was 20.77 mm. The maximum glenoid width was 24.31 mm and minimum glenoid
width was 17.93 mm. Conclusion. Study showed that glenoid cavity has varied morphology. This varied morphology will be of
great useful in various clinical and surgical procedures like hip replacement and in posterior glenoid osteotomy.

Key words: glenoid cavity, morphometry, prosthesis, artificial components, glenoid height, glenoid width
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Introduction

Glenoid cavity has been described in various
standards of anatomical text books having different
shapes, namely pear shaped, round, or in the form
inverted comma shaped [1, 2]. At the anterior margin
of glenoid cavity is located Glenoid notch according to
Fick (1904) [3, 4]. Von Langer called Glenoid Notch
as Incisura Acetabuli in 1882 [5]. In 1882 Frazer also
has mentioned Glenoid notch in 1958 He has stated
that location of the glenoid notch is the line of junction
between ‘scapular’ and ‘coracoids’ parts of glenoid
cavity [6], it is called as “enchancrure glenoidienne”
in French literature in (1967) [7]. It is observed from
Mamatha and colleagues’ studies showed that, the
vertical diameter of glenoid cavity of shoulder joint
is stronger and broader [8]. It is observed that in some
conditions like osteoarthritis rheumatoid arthritis, post
traumatic arthritis, osteonecrosis and in fractures,
glenoid cavity can cause excruciating shoulder pain,
limitation of movements and disability, which may
invite surgery like replacement surgery where there
is removal of damaged parts and replaced by artificial
components known as Prosthesis [9—12]. Here
replacement of head of humerus can be done known
as Hemiarthroplasty or removal and replacement
of both ball and socket (glenoid cavity) known as
Shoulder Arthroplasty. Hence it is important to
know the morphology of glenoid cavity for proper
fitting of prosthesis [8, 13]. Glenoid cavities are of
different shapes due to the presence of notch. On
anterior aspect glenoid cavity as seen by Rajput et
al studies [14]. It is observed that in some conditions
like osteoarthritis rheumatoid arthritis, post traumatic
arthritis, osteonecrosis and in fractures, glenoid cavity
can cause excruciating shoulder pain, limitation of
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movements and disability, which may invite surgery
like replacement surgery where there is removal of
damaged parts and replaced by artificial components
known as Prosthesis. Here replacement of head of
humerus can be done known as Hemiarthroplasty
or removal and replacement of both ball and socket
(glenoid cavity) known as Shoulder Arthroplasty.
Hence it is important to know the morphology of
glenoid cavity for proper fitting of prosthesis [8, 13].
Since highly fluctuation of morphology, it is important
to know the appropriate fixation of glenoid component
of scapula to prevent loosening [15—17].

Materials and methods

Fifty unknown dry scapulae from the department
of anatomy (Mahatma Gandhi Medical College,
Sitapura, Jaipur, Rajasthan, India) constituted the
materials for the present study. Out of 50 scapulae,
25 were of right side and 25 were of left side. Shapes
of glenoid cavity, like oval shaped, inverted coma
shaped, and pear shaped were observed with the help
of vernier calliper, measurements of width and height
of glenoid cavity were measured. Then Maximum,
Minimum of height and width of the glenoid cavity
were calculated. The mean glenoid height and the
mean glenoid width were calculated. All the results of
above findings were tabulated in table which is given
below under results.

Results and discussion

The morphological and morphometric study of
glenoid cavity in 50 unknown dry Scapula (25 right
and 25 left) is given in Table 1.
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Fig 1. Height of glenoid cavity

Fig 2. Width of glenoid cavity

The mean glenoid width was 20.77 mm. The
maximum glenoid width was 24.31 mm and minimum
glenoid width was 17.93 mm (Table 3).

Table 1
Shapes of Glenoid Cavity
Total
Shapes Right Side Left Side
N=50 %

Oval Shape 13 15 28 56 %
Inverted Comma 7 13 26 %
shape

Pear Shape 5 4 9 18 %

e In the present study oval shapes of glenoid
cavity was found in 56 %, Inverted comma shape was
in 26 % and oval shape was in 18 %.

e The most common shape was pear shape (56 %)
and least common shape was oval shape (18 %), Tablel.

The mean glenoid height was 35.52 mm. The
maximum glenoid height was 41.22 mm and minimum
glenoid height was 30.19 mm (Table 2).

Table 3
Glenoid Width
Parameter | Right Side (mm) | Left Side (mm) | Total (N=50)
Mean 21.09 20.46 20.77
Maximum 24.31 2412 24.31
Minimum 17.93 18.12 17.93

Table 2
Glenoid Height
Parameter | Right Side (mm) | Left Side (mm) | Total (N=50)
Mean 35.85 35.20 35.52
Maximum 41.22 38.72 41.22
Minimum 30.19 31.12 30.19
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Andreas Prescher and Thomas Klumpen (1996)
conducted a study on 236 scapulae between 1985—
1996 at Anatomical Institute of the Rheinisch—west-
fallischen Technischen Hochschule (RWTH) in Aachen,
Germany [18]. Out of them 118 were belonging to male
and 118 were also belonging to females. The scapulae
were from Germany. The study showed presence of
notches in 55 % (129) scapulae having pear shaped
glenoid cavity. In 45 % of scapulae (107), notch was
absent in glenoid cavity. They were oval in outline.
Out of 107 scapulae, 57 scapulae were belonging to
females (53 %) and 50 scapulae were belonging to
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males (47 %). This sexual difference was not significant.
41 pairs showed asymmetrical glenoid cavities. There
were clear differences between sexes, (27) 66 % were
in females while in males only 14 (34 %).

Manisha and colleagues (2019) conducted a study
on 100 unpaired dry human scapulae regarding their
morphometry and morphological study. Out of them 50
scapulae were belonging to right side and 50 on the left
side. The materials were from department of anatomy
SRM Medical College and Research Center, Potheri,
Tamilnadu. The transverse diameter, in upper segment,
transeverse diameter in lower segment of the glenoid
cavity and their shapes were studied measured and
documented. Their study showed both inverted coma
shaped and pear shaped were than on the left side while
incidence of oval shaped on the left side was more than

on the right side. The SI diameter of glenoid cavity on
the right side was more than on the left side. This was
statistically significant. The antero posterior diameter
of glenoid cavity on the right side was greater than left
but statistically insignificant [19].

Pranoti and colleagues (2016) carried out a study
on 53 unknown dry unpaired dry scapulae of unknown
sex at Sikkim’s Manipal Gangtok institute of Medical
Sciences. Out of 53 scapulae, 23 were belonging to
right side and 32 were belonging to the left side. Their
study showed 34.12 mm+3.16 mm of mean superior —
inferior diameter, the mean anterior posterior diameter
was 23.28+2.99 mm and Anterior posterior diameter
18.04 mm+ 2.57 mm. The mean surface area of glenoid
cavity was 5.56 mm+ 1.3 mm [20].

Table 4
Incidences of various authors on different shapes of glenoid cavity

No Authors Specimen numbers Pear(i/gaped Oval ashaped (%) Invert?;:)coma

1 Rajput et al (2013) 'E:‘S' 22 j 12 f §§ f

2 Mamatha et al (2011) 3190%1 32 :2 gg ZZ gg Z:

3 | Kavitha etal (2013) RI__:I6[)74 gg f gg f ﬂ f

4 Neetha et al (2015) FE?? gg :2 212 Z: %g :;:

5 Parnoti Sinha et al (2016) E_g; 4213 :2 ?g ZZ 82 Z:

Present study done on 50 unknown dry human
scapulae (25 right and 25 left) at Mahatma Gandhi
Medical College, Sitapura, Jaipur, of Rajasthan. This
study showed three types of shapes of glenoid cavity,
they were 56 % pear shaped glenoid cavity, 26 %
Inverted comma shape and 18 % oval shaped.

Andreas Prescher and Thomas Klumpen (1996)
conducted a study on 236 scapulae between 1985—
1996 notch was observed in 129 scapulae (55 %) and
there were pear shaped glenoid cavity [16]. However,
notch was absent in 107 (45 %) scapulae, in these
shapes of glenoid cavity were oval. There was no

LARGE JOINTS ANATOMY AND PATHOLOGY

sex difference in the incidences of notches. In Raaj
M S and colleagues (2019) studied, pear shaped and
inverted comma shaped incidences were more on
the right side than on the left side [17]. In Pranoti
Sinha and colleagues studies (2016), 32 scapulae were
examined on the left side and 21 on the right side [18].
Their study showed 22 (41.5 %) pear shaped, oval
shaped in 7 (13.20 %) and 3 (5.66 %) were comma
shaped on the left side and on the right side 21 glenoid
cavities were examined, incidences were pear shaped
in 12 (22.64 %), 4 (7.54 %) were oval, and 5 (9.43 %)
were comma shaped.
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In the present study pear shaped glenoid cavity
was found in 56 %, Inverted comma shape was 26 %
and oval shape was 18 %. The most common shape
was pear shaped (56 %) and least common shape was
oval shape (18 %) as seen in Table 1. Our studies are
almost similar to Parnoti Sinha and colleagues studies
(2016) [20]. These differences may be due to numerical
or population difference.

Regarding the dimension of the glenoid cavity: in
Pranoti and colleagues studies, mean superior-inferior
diameter was 34.12+ 3.16 mm, the mean anterior
posterior diameters of — 1, and — 2 were 23.28 mm
and 18.04 mm respectively. Glenoid cavity mean surface
was 5.56+ 1.3 mm [20].

Present study showed the mean glenoid height was
35.52 mm. The maximum glenoid height was 41.22
mm and minimum glenoid height was 30.19 mm. as
shown in Table 2.The mean glenoid cavity width was
20.77 mm. The maximum glenoid width was 24.31
mm and minimum glenoid width was 17.93 mm as
shown in Table 3.

Conclusion

This study is of paramount surgical importance,
especially in total hip replacement and arthroplasty.
It is important to know the variations of dimension of
the glenoid cavity in the pathological conditions like
osseous Bankart lesions and ostochondral defects. The
study is also important for replacement surgery to fit
artificial components.

This study will be of great help in replacement
procedures and in disease conditions of glenoid cavity.

References / Bubnuorpacguyeckuii cCnMcok

1. Prescher A, KlumpenT. Does the area of glenoid cavity of the
scapula sexual Dimorphism. Journal of Anatomy. 1995;186:223—226.

2. Mallon WJ, Brown HR, Vogler JB, Martinez S. Radiograpic
and geometric anatomy of the scapula. Clin Orthop Relat Res.
1992;277:142—54.

3. Fick R, Frazer G. Anatomie der Gelenke. Handbuch der
Anatomie des Mensechen. ed. von Bardelleben. 1904. 732 p.

154

4. Datta AK. Essentials of Human Anatomy, 3rd ed. Current
Books International. 2004. 480 p.

5. Von Langer C. Lehrbuch der systematischen und
topographischen Anatomie, 2 Aufl. Leipzig: Braumuller. 1882. 895 p.

6. Frazer JE. The Anatomy of Human skeleton. 5th edition.
London: Churchill. 1958. 410 p.

7. Rouvierie H. Anatomie Humaine:10" edition: Paris: Masson
(1967). 879 p.

8. Mamatha T, Pai SR, Murali Manju B V, Kalthur S G Pai, M
M Kumar B. Morphometry of glenoid cavity. Online J. Health Allied
Sci. 2011:10(3):1—4.

9. Williams KA, Scott JT. Influence of trauma on the
development of chronic inflammatory polyarthritis. Ann Rheum Dis.
1967;26:532—7.

10. Langevitz P, Buskila D, Gladman DD. Psoriatic arthritis
precipitated by physical trauma. J Rheumatol. 1990;17:695—7.

11. Valdes AM, Doherty SA, Muir KR. The genetic contribution to
severe post-traumatic osteoarthritis. Ann Rheum Dis 2013;72:1687—90.

12. Punzi L, Pianon M, Rizzi E, Rossini P, Todesco S. Prévalence
du rhumatisme psoriasique post-traumatique [Prevalence of post-
traumatic psoriatic rheumatism]. Presse Med. 1997;26(9):420.
(in French).

13. Sandow MJ, David H, Bentall SJ. Hemiarthroplasty vs total
shoulder replacement for rotator cuff intact osteoarthritis: how do
they fare after a decade? J Shoulder Elbow Surg. 2013:22; 877—885.
doi: 10.1016/j.jse.2012.10.023

14. Rajput HB, Vyas KK, Shroff BD. A study of Morphological
patterns of glenoid cavity of scapula. Natl J Med Res. 2012;2(4):504—7.

15. Torrens C, Corrales M, Gonzalez G, Solano A, Caceres E.
Cadaveric and three — dimensional computed tomography study of
morphology of scapula with reference to reversed shoulder prosthesis. J
Orthop Surg Res. 2008;3(1):49. doi: 10.1186/1749-799X-3-49

16. Clavert P, Millett PJ, Warner JJ. Glenoid resurfacing: what
are the limits to asymmetric reaming for posterior erosion? J Shoulder
Elbow Surg 2007;16:843—3848. doi: 10.1016/j.jse.2007.03.015

17. Grammont PM, Baulot E. Delta shoulder prosthesis for
rotator cuff rupture. Orthopedics. 1993;16:65—S8.

18. Prescher A, Kliimpen T. The glenoid notch and its
relation to the shape of the glenoid cavity of the scapula. J Anat.
1997;190((Pt 3):457—60. doi: 10.1046/j.1469-7580.1997.19030457 ..

19. Raaj MS, Felicia C, Sundarpandian S, Ashma KA.
Morphologic and Morphometric analysis of glenoid cavity of human
scapula. Int J Res Med. 2019;7:52—057.

20. Sinha P, Bhutia KL, Tamang BK, Sarda RK. Morphometric
study of Glenoid cavity of dry human scapula. Int. J. Med Res. Prof.
2016;2(3):86—90. doi: 10.21276/ijmrp.2016.2.3.020

AHATOMMA I TTATOSIOT N KPYTTHBIX CYCTABOB



Sinsinwar P et al. RUDN Journal of Medicine. 2022;26(2):150—156

MopdomeTpuueckoe uccnepgoBaHme CycTaBHOM BraguHbl
NIONaTKu yenoBekKa

I1. CuncuHBap’ > M.4Yapna? ', A. Mumpad —, JI.K. IIlapma*

! CToMaTo/Iornueckuii Konnemk 1 6onsana Morura, 2. Kxed, wmam Maxapawmpa, MHOus
21IIkosia MeJIUIIMHCKOM HayKW U McciefoBanuid Andanax, e. JJxaydxc, wmam Xapusiva, MTHOus
3K. . MeguuyHcKuid Koyutex U 6onbHULEA, 2. Mamxypa, wmam Ymmap-IIpadew, UHous
“TocypapcTBeHHBIN MeTULIMHCKUN KoJutepK aokropa SliBanTta Cunrxa [lapmapa, e. HaxaH, wmam Xumauan-IlIpadew, MUHdus
*Pankajsinsinwar1994@gmail.com

AnHoTanmsA. AkmyaibHocmb. JlonaTka — offHa U3 KOCTel, MPUHUMAIOIMX yyacTHe B 00pa30BaHUM IJIEYeBOTO CyCTaBa
Y UMeroLjasi BapuabenbHy0 Mopdonoruto. ITo c1abblii CyCTaB, Tak KakK CyCTaBHasl BIIaJJ1HAa UMeeT NepeMeHHbIN AuaMeTp
TI0 BEPTHUKAJM U TIoTniepeuyHoMy auametpy. CriefloBaTeslbHO, CyCTaBHasl BIaZiiHa Hernmy0OoKast ¥ PUBOJUT K UaCThIM BbIBUXaM
TIeYeBOro cycTaea. L{esib HacTOSILero UCc/eJOBaHKsT COCTOsIA B TOM, UTOOBI y3HATh pa3Mepbl CyCTaBHOM BIa/[UHBI, TaKHe Kak
BepPTUKaJ/IbHBIM [UaMeTp U TOPU30HTaAbHBIN MaMeTp, U UX BapUalliy B NpoleHTax. Mamepuanbl u memoobl. MaTepuanom
J71s HACTOSILLIETO MCC/IeIoBaHUs TIOCTY>XKUIM 50 HeM3BeCTHBIX CYyXMX JIOTIaTOK YesioBeKa ¢ Kadeapsl aHaToMuu (MeJuIMHCKAN
Kosie/k Maxatmel ['anauy, r. Curanypa, [Ixaiinyp, Pampkactxan, Haus). Kakaas onarka nucciefjoBaHa Ha HalMuue CycTaB-
HOU BHauHbL. VI3Mepsiii BepTUKAJIbHBIN JUaMeTp U TOPHU30HTa/IbHBIN JUaMeTp OT KaK/0M BhIllleNlepeurc/ieHHON JI0NaTKy.
VccnenoBanu gBauaTh MsTh MPaBOCTOPOHHUX M [IBA/ILATh IT5ITh JIEBOCTOPOHHUX JionaToK. Habmropanvck pasnuuHble GopMbI
cycTaBHOM BriaguHbl. ©@OpMbI ObLTH B (hOPMe IPYILH, TIePEBEPHYTOMH 3arisiTON U 0Ba/IbHON (OpMBL. Pe3yabmambl u obcyxicoeHue.
B HacTosiieM rccie[oBaH|Y TVIeHOW/IHAS TI0JIOCTh B hopMe rpyliy Obiia obHapykeHa B 56 %, (hopma repeBepHyTOH 3ansiToi
6b11a 0OHapy>KeHa B 26 % 1 oBanbHas hopMa Habmoganace B 18 %. Hanbosee pacripoctpaHeHHOM Gopmoti 6bu1a rpyia (56 %),
a HauMeHee PaclpoCTPaHeHHOU dopMoi OblTa oBanbHas hopMa (18 %). CpeaHss BbICOTA IJIEHOW/A COCTaBuaa 35,52 MM.
MakcrMmarsnbHasi BbICOTa IVIeHOW/la cocTassiiaa 41,22 MM, a MUHHMMasbHasi BeicOTa ieHouaa coctasysiia 30,19 mm. CpegHsis
LIMpHHA rneHouza cocraBuia 20,77 mM. MakcriMabHas [MPUHA IJIeHoW1a coctaBuia 24,31 MM, a MUHMMAJIbHas LIMPHUHA
rneHouzia — 17,93 MM. Bbi8odb!. ViccieoBaHye TIOKa3ano, YTO CyCTaBHbIE B JUHBI UMEIOT Pa3HOOOpa3Hyt0 MOPGOIOTHIO.
OTta pa3Hoobpa3Hasi Mopdosorys OyzieT oueHb roJie3Ha MPY Pa3NuYHbIX KITUHWYeCKUX U XUPYPruuecKuX MpoLeypax, TakKux
Kak 3aMeHa Ta300e/IpeHHOr0 CyCTaBa U 3a/IHss1 [JIEHOWIHAs OCTeOTOMUSI.

KnroueBble c/10Ba: 10710CTh CyCTaBa, MOPQOMETPHS, IIPOTE3, UCKYCCTBEHHbIe KOMITOHEHTBI, BEICOTA CYCTaBa, [IIMPHHA CyCTaBa

Nudopmanus o puHaHCHpOBaHUH. ABTODHI 3asB/ISIOT 00 OTCYTCTBUM BHELIHEro (MHAHCHPOBAHUS.

Bxknap aBropoB. CuHcuHBap [1. — KOHIIeMNIus UCC/ie[joBaHys1, HallMcaHue TeKCTa, coop faHHbIX; Yaena [I. — aHanu3 nosy-
YeHHBIX JaHHBIX, 3aMUCh TIOMYyUeHHBIX JaHHBIX; Muripa A.B. — aHa/iu3 MoyyeHHbBIX JaHHBIX, 3aMTUCh TIOTyYeHHBIX JAHHBIX;
[ITapma [I.K. — aHa/mM3 NO/y4YeHHBIX JaHHBIX, HaMMCcaHye TeKCTa. Kaxk/plii aBTOp BHEC JIMUHBIHN BKJIa/| B pa3paboTKy KOHLIENLUH

nuccieoBaHua U MOArOTOBKY PYKOITHMCH. Bce dBTOPKI ITPOUNTAIN U O,Z[O6PI/IIII/I OKOHUaTeTbHBIN BadpPHUAHT PYKOIIMCH.

BnarogapHocTh. VickpeHHsist 671aroZlapHOCTb JUPEKTOPY, a TaKxe rpodeccopy MeaUIMHCKOTO KOJTeayka v 60/IbHULbI MaxaTMel
Tangu ([xadinyp, Pamkcaran, VIHAWS) 3a IpeJoCTaB/IeHHYIO BO3MOKHOCTh M3yUeHUs JIOTAToK.

HNHdpopMupoBaHHoe coriacue Ha My0TUKALMI0 — He TIPUMEHUMO.

HNudopmanys o KOHQIUKTe HHTEPeCoB. ABTOPHI 3asIB/ISTIOT 00 OTCYTCTBUM KOH(IMKTA MHTEPECOB.

ITocrynuna 11.10.2021. ITpunsta 06.12.2021.
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