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Structural Analysis of Proximal Humerus in Korean

Jeong Hyun Yoo, M.D.*, Soo Tai Chung, M.D.”, Byung Chae Jo, M.D.*,
Jae Won Hyung, M.D.', and Doo Jin Bak, M.D.’
Department of Orthopedic Surgery, Kwandong University College of Medicine, Gangneung, *Department of Orthopedic Surgery,

Myongji Hospital, Goyang, 'Department of Orthopedic Surgery, Public Health & Medical Care Center, Yeoncheon,
‘Department of Anatomy, Hanyang University College of Medicine, Seoul, Korea

Purpose: Third generation shoulder arthroplasty is widely performed nowadays; however, few studies on the anatomy of the proximal
humerus in the Korean population have been reported. The authors have attempted to review the anatomy of the proximal humerus.
Materials and Methods: The study sample consisted of 100 humeri of patients with a mean age of 48 years (range of 17 to 83 years) who
underwent computed tomography imaging between January 2009 and October 2011 at Myongji Hospital. Diameter of the articular surface,
head thickness, radius of curvature, head inclination, head to tuberosity height, bicipital groove-shaft angle, lateral angle, medial offset and
posterior offset were analyzed. Results were compared depending on age and gender.

Results: Mean values of diameter of the articular surface was 42.70+3.57 mm, head thickness was 14.3+2.0 mm, and radius of curvature
was 22.50+1.97 mm; these three variables showed significant sex differences. Head inclination was measured as 130.00+4.28 degrees,
head to tuberosity height was 7.50+0.99 mm, bicipital groove-shaft angle was 6.60+0.92 degrees, and lateral angle was 163.40+4.05
degrees. Mean medial and posterior offset were 5.2+2.1 mm and 3.1+1.8 mm, respectively.

Conclusion: Based on the results of this study, the measurement values of Korean humeri can be used in design of the arthroplasty
prosthesis, and this will lead to more accurate anatomical reconstruction of the shoulder joint.

Key words: Korean, proximal humerus, anatomy, shoulder arthroplasty
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Figure 1. (A) The diameter of the articular surface (a) measured a
distance between cartilage edges of the humeral head in the coronal
plane. The distance from the peak of the articular surface to the diameter
of the articular surface (a) is head thickness (b). The radius of curvature
(c) measured the radius of the humeral head in the sagittal plane. (B)
Angle (d) formed between the perpendicular line to the diameter of the
articular surface and axis of the humeral shaft in the coronal plane.
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Figure 2. (A) The distance (e) from the peak of the humeral head to the peak of greater tuberosity in the coronal plane. (B) Angle () formed between
the axis of the humeral shaft to the bicipital groove in the 3 dimensional reconstruction image. (C) Angle (g) formed between lateral contours of the
proximal humerus. (D) Humeral head offset distance. The metaphyseal cylinder center and the humeral head center is shown. The distance between
the metaphyseal cylinder center and the humeral head center is characterized by medial offset (h), posterior offset (j).
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Table 1. Mean Kappa Value for Intra- and Inter-Observer Reliability at
Each Parameter

Parameter Intraohserver Interobserver
Diameter of articular surface 0.526 0.438
Head thickness 0.532 0.427
Radius of curvature 0.524 0.418
Head inclination 0.585 0.406
Head to tuberosity height 0.662 0.623
Bicipital groove-shaft angle 0.483 0.222
Lateral angle 0.411 0.301
Medial offset 0.433 0.402
Posterior offset 0.445 0.406
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Table 2. Morphometric Data of the Korean Humerus for Each Parameter (n=100)

Mean=standard deviation

Parameter

Diameter of articular surface (mm) 42.70+3.57
Head thickness (mm) 14.3+2.0
Radius of curvature (mm) 22.50+1.97
Head inclination (degree) 130.00+4.28
Head to tuberosity height (mm) 7.50+0.99
Bicipital groove-shaft angle (degree) 6.60+0.92
Lateral angle (degree) 163.40+4.05
Medial offset (mm) 5.2+2.1
Posterior offset (mm) 3.1+1.8

Male Female Right (n=46 Left (n=54)
45.6 394 42.6 42.7
15.2 13.1 14.3 14.3
234 20.6 22.6 22.4
129.8 130.0 130.1 130.0
7.9 6.7 7.5 7.6
6.5 6.6 6.9 6.4
163.7 162.8 163.4 163.1
5.3 5.1 5.1 5.1
3.2 3.1 3.3 3.3

Table 3. Comparison of Parameters between Older and Younger
Women

Parameter 0ld (=18)*  Young (n=27)"
Diameter of articular surface (mm) 39.2 39.6
Head thickness (mm) 13.0 13.3
Radius of curvature (mm) 20.4 21.0
Head inclination (degree) 130.0 129.5
Head to tuberosity height (mm) 6.7 6.7
Bicipital groove-shaft angle (degree) 6.6 6.6
Lateral angle (degree) 162.8 162.9
Medial offset (mm) 5.1 5.2
Posterior offset (mm) 3.1 3.1

“Women=65 years. 'Women<65 years.

Table 4. Comparison of Parameters between Real Measurement and
PACS Scale in Cadaver (n=6)

Parameter Real measurement  PACS scale

Diameter of articular surface (mm) 39.0 39.1
Head thickness (mm) 12.8 12.8
Radius of curvature (mm) 20.4 20.4
Head inclination (degree) 131.0 131.0
Head to tuberosity height (mm) 6.6 6.5
Bicipital groove-shaft angle (degree) 6.7 6.7
Lateral angle (degree) 163.0 1631
Medial offset (mm) 5.0 5.0
Posterior offset (mm) 3.1 3.0
Retroversion (degree) 19.4 *

*“This data is difficult to measure in PACS. PACS, Picture Archiving and
Communication System.

Table 5. Comparison of Parameters between Real Measurement
(Cadaver) and PACS Scale (Old Women)

Parameter Cadaver (n=6)*  Old (1=18)"

Diameter of articular surface (mm) 39.0 39.2
Head thickness (mm) 12.8 13.0
Radius of curvature (mm) 20.4 20.4
Head inclination (degree) 131.0 130.0
Head to tuberosity height (mm) 6.6 6.7
Bicipital groove-shaft angle (degree) 6.7 6.6
Lateral angle (degree) 163.0 162.8
Medial offset (mm) 5.0 5.1
Posterior offset (mm) 3.1 3.1
Retroversion (degree) 19.4 !

“Female cadavers (65-88) years old. 'Women >65 years. 'This
data is difficult to measure in PACS. PACS, Picture Archiving and
Communication System.
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PACSE F@% JAS PACS scale2 ©]-&35l 24514 7] W&
off 7122 | 8eta A= S AR A7 9k= 2po] 7L Qi &
A Heg B $iote] 60]9] S o]-8ote] sfiReA A
2|ot YAMISHY 22| E vl o) B otTh 6o Q] HehEe 2
oA ARESE FYUT AFEHBTETEY B E St %
SF1l PACSE B/ dsto] 5det WAl 0 2 PACS scales
&t Sttt 60l|o] ekl ASX|et SHA] Atolofl=
FeJsHA ztol7t giglon 60f|9] Fehze] FHZe] FatrAl=
194% % thTable 4). EJF 60f|2] AFHE-2 AP th7} 65-834| 2
AARE2] ALt 5 6541 o o= 18919 S x| e} 6912 4+

ST 415312 8] LEIATHTable 5). 654] Ol T ol 4] Abe
2 42719 29 §oleA Aol ek



=
AT 2|3He0] BH L A4 Bl by PAE BYUsks Aot
1 72E olasl] $iol AAEL o7IKle] RS Sk £
Mt AR F AR S4st] IR EE Wz
2 Ml A2 AT 4 99lo0] AR T o] 2
7,42 5 AT 9 AR Fok o Afolo] A2l S5t
of ke 5 ATl AT 2718 AHT S Yot A
= 2EuE e S4stol etele] TRl BUAE A
4 9)9L00] 2 Abo] TT AT 7k Abol o] 7} 9 Apek
2 9j2% 7he Ssh] AR 9% B SjolA] HE A
ek s 5312 elo] 8ol Hl9ieh Chun 570 A 2
TATIAE AT T AAZ0] 13635645, HLHT 5o} o)
A Ato] AJ7FT79+ 17 mm=z AAFEL] AF+A ket 8]S=5t 4
S Bolu 2 Abo] Lt AFEE 7H5E Abo]2] Zfo] 74+38
w2 A2p5o] dpau uls) BRaAlvt e i Ale Hol4

< wglrh

2ol olef ser AT ATHES vhero R Ty 7k
A 22| 5Bt It 7T N BHL hoh ARE
5 270] A2 WA 52 L HE LML 2ste] 9%

N
P4 9l S4o] ik 2elisem) e chket HARE 7o)

=
R PEELEEVE TS E R R

2 o

M oo N30 oh

o} o] 23t ol = Bk, &]of| Bohsali 57 A
of| A A& alie|et Eeg/dol 7 &
Yoolgkar stqitt o3 FYFTES Fol7] HalAl=

g o] Fgroln] FAH 0 gh= |32
o] ZQ3slthal 3 4= 9loh Boileaudt Walch?%= 65
7He] A FRle] AMAAIE iAoz Akeha 9ol Tt sl

ojN
b

Table 6. Morphometric Data of Korean Humerus Compared with
Caucasian Data

Caucasian
(n=65)"

Korean
(n=18)*

Korean

Parameter

(n=100)

Diameter of articular surface (mm) 42.7 39.2 43.3
Head thickness (mm) 14.3 13.0 15.2
Radius of curvature (mm) 22.5 20.4 23.1
Head inclination (degree) 130.0 130.0 129.6
Head to tuberosity height (mm) 75 6.7
Bicipital groove-shaft angle (degree) 6.6 6.6
Lateral angle (degree) 163.4  162.8
Medial offset (mm) 53 5.1 6.9
Posterior offset (mm) 3.3 3.1 2.6

“Women>65 years. 'Reproduced from Boileau and Walch. J Bone Joint
Surg Br. 1997;79:857-65 with permission of the copyright holder.?
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