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Geometric Assessment of Scapular Thickness by Computed Tomography
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Purpose: Understanding exactly detailed anatomy and morphology of scapula is very important for fur-
ther surgical procedures. This study was intended to provide accurate anatomic and morphologic informa-
tion of scapula by exactly measuring scapular thickness using computed tomography and reconstructing
its geometric model.

Materials and Methods: Eight average lengths and two angles of 102 scapular structures obtained from
51 cadavers were generally measured by computed tomography. Also, to measure the scapular thickness,
sagittal planes of each scapula were divided almost equally and the thicknesses of each sagittal plane was
measured by computed tomography. After measuring every thickness, average results were calculated and
the gender difference was compared by Student t-test.

Results: Average results of the thickness of glenoid fossa, lateral border, medial border, and the middle
1/3 portion of the scapular body were 22.4 mm, 13.83 mm, 4.44 mm and 2.06 mm, respectively. Also,
male scapulars were found to be significantly thicker than female. Based on these measured thicknesses,
we reconstructed the 3-dimensional geometric model of scapula.

Conclusion: From these results, glenoid fossa and lateral border were the thickest part of scapula, while
the middle 1/3 portion of the scapular was the thinnest.
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the tip of the inferior angle, 2. Length from the tip of superior

angle to the base of scapular spine, 3. Length from the base of
of glenoid, 6. Length from the tip of superior angle to superior
rim of glenoid, 7. Width of the base of scapular spine, 8. Width

from the base of scapular spine to the posterior rim of glenoid,

eral border, 5. Length from the superior rim to the inferior rim
9. Superior scapular angle, 10. Inferior scapular angle.

1. Length of the scapula from the tip of the superior angle to
scapular spine to the tip of inferior angle, 4. Length of the lat-
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41.1° (9 28.9~52.1°) oI (Table 1).
2 1
2. A= AT FA
1 LuA e &4

e HA] AsolA AztE wdele] Hit
243 ske1e] BAHE dAdste #HH Aole FAE 22.46 mm (H9] 14.5~28.4 mm), &5
et 153.7 mm ((H9 125~177.8 mm), & A3t Bt 7= 13.83 mm (H9 12.4~20.2 mm), W
= 7k BRI AE S 7IAN Alele] Aol W+t =9 i FAE 4.44 mm (B9 2.4~6.7 mm),
51.6 mm (H¥ 46.6~57.2 mm), AL=E = 7IAF Az AR F3F 1/3 $1x19] Hd T4 = 2.06 mm
oF sh AgrE Zte] HAR Atelo] Hdole Wt 104.8 (89 1.2~4.5 mm) 2 A=A, G2 FFHA
mm (H¥] 87.4~117.7 mm), A= <5A Aol Azl A5 ds wEee] P T 24.01
= % 120.5 mm (9] 110.6~134.2 mm), ¥4 mm (B¢ 15.5~28.4 mm), =A9] HT FA+=
ofe] Zeldat shA Abele] dele HH 76.8 mm 14.63 mm (H% 13.3~20.2 mm), WSAe H4
(H9] 72.0~81.3 mm), W AFE 4o HEAHT 7€ 5.58 mm(¥9 3.8~6.7 mm), AHF AF-<]
el A Alele] Hole it 39.1 mm (R4 =3k 1/3 9x9 #H#d FAE 2.24 mm (B9
37.2~40.3 mm), AfE =Y 7IAF dole HE 1.2~4.5 mm) & A=At AR FdAQl At
76.5 mm (H9 71.6~82.9 mm), AH= < 7|A =9 A5 dzE #dee] dd F7+= 20.38 mm
F-oF Aol ok Atole] Hol= Hit 98.0 m (RS (89 14.5~25.4 mm), 9159 HF F+= 13.30
89.9~117.1 mm) °|em, I A3t= 7te] Fde mm (39 12.4~16.2 mm), WA A FA=
49.9° (H9] 35.6~59.5") & P HtE 7o Hd 4.12 mm (89 2.4~5.3 mm), ALF AFe 3t

Table 1. General morphologic measurement of the scapulae

All Mae Female
M easurement
average range average range average range

1 153.7 mm 125-177.8 159.8 mm 144-177.8 147.6 mm 125-160.5
2 51.6 mm 46.6-57.2 53.7mm 51.2-57.2 49.8 mm 46.6-56.5
3 104.8 mm 87.4-117.7 108.4 mm 102.3-117.7 100.9 mm 87.4-112.4
4 120.5 mm 110.6-134.2 125.8 mm 123.3-134.2 118.4 mm 110.6-127.8
5 76.8 mm 72.0-81.3 78.4 mm 72.7-81.3 74.6 mm 72.0-80.9
6 39.1 mm 37.2-40.3 39.7 mm 37.6-40.3 38.6 mm 37.2-40.1
7 76.5 mm 71.6-82.9 77.8 mm 72.6-82.9 74.2 mm 71.6-80.3
8 98.0 mm 89.9-117.1 105.0 mm 92.4-117.1 91.1 mm 89.9-105.9
9 49.9° 35.6-59.5 57.8° 46.7-59.5 29 35.6-55.7
10 1.1 28.9-52.1 1ML 36.7-52.1 31.7 28.9-46.6

1. Length of the scapulae from tip of the superior to tip of the inferior angle, 2. Length from tip of superior angle to base of scapular
spine, 3. Length from base of scapular spineto tip of inferior angle, 4. Length of the lateral border, 5. Length of the from superior rim
to inferior rim of glenoid, 6. Length from tip of superior angle to superior rim of glenoid, 7. Width of the base of scapular spine, 8.
Width from base of scapular spine to posterior rim of glenoid, 9. Superior scapular angle, 10. Inferior scapular angle.

Table 2. The thickness of the scapula by sex

Male (62 cases) Female (40 cases) p-value

Averageandrange  Standard deviation Averageandrange — Standard deviation  significance
The glenoid fossa 24.01 (15.5-28.4) 2.32 20.38 (14.5-25.4) 2.68 < 0.005
The lateral border 14.63 (13.3-20.2) 131 13.30 (12.4-16.2) 0.85 < 0.005
The middle 1/3 portion 224 (1.2-4.5) 0.57 1.93(1.2-3.1) 0.47 <0.005

of the scapular body

All distances measured in millimeters.
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Fig. 2. Average thickness of scapula. We measured the
scapular thickness and calculated average from these
results. Using these results, we reconstructed the 3-dimen-
sional geometric model of scapular thickness. Blue part is
the thinnest part and its thickness is Imm. red part is the
thickest part and its thickness is 29mm. Each colors in the
picture indicate different thickness.

Male

Fig. 3. Scapular thickness of male. We measured the
scapular thickness of male and calculated average from
these results. Using these results, we reconstructed the 3-
dimensional geometric model of scapular thickness.
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Female

Fig. 4. Scapular thickness of female. We measured the
scapular thickness of female and calculated average from
these results. Using these results, we reconstructed the 3-
dimensional geometric model of scapular thickness.
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