tHetd « A3 A HMI13H M1=
J. of Korean Shoulder and Elbow Society
Volume 13, Number 1. June, 2010

Shoulder Prosthesis M echanics

Jinyoung Jeong, M .D.

Department of Orthopedic Surgery, S .Vincent's Hospital, The Catholic University of Korea, Suwon, Korea

Purpose: The goal of prosthetic replacement of the shoulder is the restoration of the normal anatomy of

thejoint.

Materials and Methods: The physician should review the variations in normal anatomy because it does
vary widely and the placement of the prosthetic needs to be modified to accommodate the variations.
Results and Conclusion: Severa factors including anatomic, prosthetic and surgical ones can lead to the

best clinical results, and these are described.
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(Fig. 1).

0) M2k £ 37| 9 2% (H in Fig. 2)
AAE Fo Z7]= YA E (radius of curvature)
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Fig. 1. Histogram of neck shaft angle for a total of 2058
humeri. 77.84% of the humeri were between 130 and 140
degrees.
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BhE Fo 4T dkE e FAAG dekE
TR AFAGE dABHA] o o] F HIte] Aol
£ 3k e oA wt dale 2x1dZ 9 I =
FrC R FAISY, WIHA FoE T oAl A
ghk= I S WSR2 7T~9 mm F =0l =
Aade I 2~4 mmE ASdy’

4) & F-tHE&E =0| (Head to greater
tuberosity height) (i in Fig. 2)

FeETY P AR dem oade] et A
5 4y o] A2 Hit 8§ mm o’ AdFHE A&
Al B2 117 B 50 WA S flste] d2dET
FAETIL ARl YA E dhe Aol Fasit!.

5) A 2UX|E= (Articular surface match)
(ain Fig. 2)

AR FEEF AU XFE FSEF JdTUA
B0 gHo] dXsle AEE %2 BAZTH AIEF
7F AR E FRolg FRFAE FE o] opdr
Hlg] giFEe] FdaF JdF3UAES FHolmz x|
o U xE TAHAF AF 15~20 mm & 7|Eo=
AZ gy

6) E4AL (Retroversion)

AS 71 2 AS Byl b ¥olrt Aot 0=
AN 55E7MA] BHausEa ot dizle sldehd AR

Fig. 2. Anatomic parameters. AN, anatomical neck; COR,
center of rotation; HA, centeral intramedullary axis of the
humeral diaphysis; a, central point of the head surface
with the best fit sphere to the humeral head; b, apex of the
greater tuberosity; c, articular arc; d, COR posterior offset;
e, COR media offset; f, humeral head offset; g, greater
tuberosity offset; h, head height; i, tuberosity to humeral
head height.
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Fig. 3. (A) The glenoid dimensions measured in the sagittal plane include the superior-inferior dimension (MN), the
anterior-posterior dimension of the upper half (OD), and the anterior-posterior dimension of the lower half (KL). (B)
The glenoid vault has a complex geometry with a regular shape that can approximated by a model of stacked trian-
gles.
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Fig. 4. Lateral glenohumeral offset (HF).
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HAES A3 A3t dol= < 39 mm (30~48
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mm (18~30 mm) °|¥ 3F= FT 29 mm
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Fig. 5. Eccentric head (Right). Rotating the head around
the off-center mechanism alters the offset accordingly.
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8) 2= HEet &2t M (Lateral gleno-
humeral offset) (Fig. 4)
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LUXRE (Gelnohumeral
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articular conformity
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$& conforming joint, YX|3kA] &< 7$ noncon-
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2) Normal and prosthetic kinematics
depending on anatomic factors
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Fig. 6. Glenoid component (keel type, peg type and anchor
peg type).
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Aol Zx, 7ol gt A (loosening perfor- 2Juk
mance)= £t B1 Eo] o 9zl o<l e
el = obd] =] oAX7} ok, HIZddle FAFS 4
o cementless pege XE&3= anchor peg type©l = o]
EEo] AREE I lom ol I X EE Alelo] A A=t
AA 1174 (biologic fixation)el| w23 Aoz 4y A
A ot (Fig. 6). ZHo
ket
Catts Z7izte| Holof| mE s 27| A
A <
=t HE0M HE Al (Osteotomy at Ztz}
the anatomic neck) 8%
A4 JF3HAE A=A s ARAMY] a2
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theimplanted fixed angle prosthetic and the surface of cut neck.
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Fig. 7. A fixed angle prosthetic and humeral osteotomy at the anatomic neck for humeri with standard (A), varus (B),
and valgus (C) neck shaft angle; In humeri with a high varus or valgus neck shaft angle, there is always gap between
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Anatomic neck

If cut starts from inf-med

Fig. 8. For the osteotomy in Humeri with varus neck shaft
angle, the cut should start from the superolateral point of the
anatomical neck to avoid damaging rotator cuff and greater
tuberosity.
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=9 AFAEE hﬂé (inferomedia) 2.2 & 7%
135% A& 7hol=s Al ¥ 3Hd2e SHetRR
E3e & 5 Jdoh mgA o] Ag= S (supero-
lateraloll A& A|%4& FojoF & Aoltt, vkl 9
Wk Qo] Adeke] AEe MRS d9S (supero-
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Fig. 9. (A) Humeri with varus neck shaft angle, (B) An adjustable prosthetic and humeral osteotomy at the anatomic
neck, (C) A fixed angle prosthetic and the 135-degree-osteotomy with cut modification (the osteotomy started from
the superolateral point of the neck plane), (D) Humeri with valgus neck shaft angle, (E) An adjustable prosthetic and
humeral osteotomy at the anatomic neck, (F) A fixed angle prosthetic and the 135-degree-osteotomy with cut modifi-
cation (the osteotomy started from the inferomedial point of the neck plane).
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