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The influence of glenoid version on the pathway of the rotator cuff muscle

intramuscular tendons with a transverse scapular plane

(428 B ]

JB H R BAER O aiitg 7 22 B B W CIRIERF R A RE D EME NN EE TH
%o LU, BARFRE S B2 R EEICT DRIREW N 28T 5720, TOIE
% BRARS 5 72 OIZIXRTMZ S W DIk 3 DB D 0BG N EE b, Fhxld
JA FB K TS 38 0 D AR 0 BE O i NI o0 A2 1T & BA i i m o Ak 7 £4 (Shear
Force Angle Anerior-Posterior;PL  SFA-AP & WE9) 3, MR TREDO/ER S W
EIE L. ARSI T DI I OEIG 2R TIHRIE & 72 B ATREME A G L
T&7,

—J5. BAfhEsERM (Glenoid version) (XA J7 1M D JE BB AR ZE EIE & DR
HENZ S HEINTWD, BEETEERA N 200 BEO[EKEZZET L2 LITE
BT % &, BARGEE 4 i 2 Z0OER TN 2L 5 2 W8 H ik
B ORI T ML EMIC LY LT T RN B 2 bivd,

AR B9, JE BRI CRAEEERME 25 E N A, R R, B
IR AT ENEND SFA-APIZ RITTREBLH LN THZ & L Lo, £,
RERIZI T 5 JH BT F NI IV CIRBEE N O B I k3 2 g sa o s+
fef (AT BAfiE - HPNAMEANIH R E R B R WEE RN H D, RIFSET
XTI EBE L, BEEE-BEHNIMNEM ORE L S HhE THRE LT,

(WfF2E F k]

Fr—rN—=y RT 2 Y — FTRVEF B304 ORI E FHI 30 & x5 & L
7zo 3D-MRI BE#g ) bJHHERE - BeEir &k B, . DA, B
TR 4AfENCnOBHABED 3 RILET MVIEEEZIER L, 4 it Zino
SFA-AP & PAfignfdftf, BAIE BN SMEMA 2 511 L7z, MRI #RE2Anid
BHEMZ - JHEREI RN & LTz,

o E AT 1 X R E TR & [BIERRIERR T RE 4 75 E €7D SFA-AP DOfH D H
FEBIfR S A B L7e, A T, PSS -BBENIMNEA 5 SFA-AP (2} T3 52288
—E L 72D X DB LI IRRE T SFA-AP & BHE R A O AHEIRIGR & Wit



user
テキスト ボックス
34



T DI, B - EEN A E A & 2SSk & L= SFA-AP & BIEE RS O
PRI S A HH LT, &g, PISiE—8 BN EA & BEEimuR A o <
SFA-AP ~DEOFRE Z i 2 7= 012, BEIRSHT 2 515 5 5w R
bRk HH Lz,

[WF5ehE 5]

4 54T SFA-AP L B & R8O R o EAH IR CAH B 72 IEO AN
e 5L, BB BN AMEA S SFA-AP IC I THER —E L 25 L 5 ICH
U THRBEOIEDMHEANGRD vz, Z O FI3E BEE PR IC B
TR - B BN A E A OME IR ZE OB B D & 3, R RE 4 5+ C TR
EORBEANRKE DRI RIITFHNBEORL T ~OEE N RKEL 8D L0 ) BEER D
HTEERLTWVWD, o, MAHBGREORE X X0 FHNEEOETT & BEAHiEE
B EOBEN RO REWHITM I &2, WWNTHEA T - B EfH T, &
HBED/ NS W N & e o To, RIS, BEEREIFRE LY . BT &
JBH AW TR RN O 7 03 B - BN AMEMA L D SFA-AP 1252
AR E DRI NT,

[B£]

AHIFZE X BAET AR A DS AR AR RE O TR OER F & E 5.2 5 2 & &R
L7 TORETH D, AERLD ., BEEEERA & 5 B iEsrn 2 ek
O REF ARSI L 0 B2 EALAEME D EELIK T & 5 [BIHE 7 IR 75 B O Rt
OVER AN E % 5 2 B A[REMENH 6 & S i,

FRIOBE T AR CARRICR T 2R BRI T h . B g ic g r =
YER G2 R IR 2 ATREME S R S tz, D=, J8 F L& o Rk
72 VRN %3 2 TEEhRTE 2 B 9~ D BRI, BIEhE R (2 X - Tl T
IZXF T DI ADRIGNED D A2 BET OIMLENDH D,

(1478 3C5)

[Purpose]

Compression forces established by the rotator cuff muscles are important
in the anteroposterior stability of the glenohumeral joint. However, the
rotator cuff muscles have anteroposterior shearing force that can lead to the
joint becoming unstable. Therefore, knowing the ratio of compression force
to anteroposterior shearing force is important to understanding the role of
the rotator cuff muscles in anteroposterior stability. The shear force angle
anterior-posterior (SFA-AP) has been measured as the pathway of rotator
cuff intramuscular tendons with respect to the glenoid plane with a
transverse scapular plane. In this study, the authors considered the
possibility that SFA-AP prescribes the action line and represents an index of
the ratio of compression force and anterior-posterior shear force of the
rotator cuff.




On the other hand, some studies have reported that the glenoid version is
associated with glenohumeral joint instability of the anteroposterior
direction. By paying attention to the fact that the glenoid version has an
individual difference of 20 degrees, the glenoid version may influence the
anteroposterior stability of the glenohumeral joint, due to the possibility
that the glenoid version influences the action line of four rotator cuff
muscles.

The aim of this study was to investigate the influence of the glenoid
version on the SFA-AP in four rotator cuff muscles (supraspinatus: SSP,
infraspinatus: ISP, teres minor: Tmi, and subscapularis: SSC) at the
shoulder neutral position. In addition, the glenohumeral internal, external
rotation angle (GHA), the angle between the humeral head and the glenoid
plane with a transverse scapular plane, was measured. This is because
there may not be GHA with neutral angle in shoulder neutral angle of the
surface of a body. In consideration of this, to investigate including the
influence of GHA on the action line of the four rotator cuff muscles.

[Methods]

Thirty dominant side shoulders of 30 males without a history of shoulder
pathology or the experience of playing overhead sports participated in this
study. Three-dimensional (3D) bone (scapular and proximal humerus) and
3D intramuscular tendon (SSP and ISP, Tmi, SSC) models were constructed
from 3D magnetic resonance imaging (MRI) data. The SFA-AP in the four
rotator cuff muscles, glenoid version and GHA were measured by these
data. MRI scans were performed with participants in the neutral spine
position while holding a neutral position of the shoulder being examined.

Statistics were used to perform a single correlation analysis between the
glenoid version and the SFA-AP with respect to the four rotator cuff
muscles. In addition, controlling for the GHA, the partial correlation
coefficients for the glenoid version with SFA-AP in the four rotator cuff
muscles were calculated to consider the degree of association between the
glenoid version and the SFA-AP, while adjusting for the influence of the
GHA. Finally, the standard partial regression coefficient was calculated
using a multiple regression analysis to compare the degree of the influence
on the SFA-AP in the four rotator cuff muscles with the glenoid version and
the GHA.

[Results]

In all four muscles, the SFA-AP values and glenoid version demonstrated a
positive correlation in terms of both conditions of adjusting and not
adjusting for the influence of the GHA. This result implied that glenoid
retroversion increases with an increase in the posterior tilt of the pathway




of intramuscular tendons in all four of the rotator cuff muscles, on the
condition of excluding the influence of the GHA on the shoulder neutral
position. Furthermore, the partial correlation coefficient determined
explained that the muscles most related by glenoid version were ISP, then
SSC, SSP, and finally Tmi. Finally, in ISP and SSC, the standard partial
regression coefficient showed that the influence of the glenoid version on the
SFA-AP was stronger than of the GHA.

[Discussion]

This study is the first report to show the correlation between the glenoid
version and the action line of the rotator cuff with physiological joint
structure. The results of this study suggest the possibility that the ratio of
compression force and anterior-posterior shear force of the rotator cuff,
which is a main factor of soft tissue dynamic stabilizers, was influenced by
the morphological character of the bony static stabilizer.

Particularly, this finding shows that the possibility that the action line of
the infraspinatus muscle change from posterior to anterior under the
influence of the glenoid version in the same shoulder angle. Therefore, the
possibility that adaptation of the intervention for the rotator cuff changed
by the glenoid version should be given greater consideration when choice
the exercise for the anteroposterior stability of the glenohumeral joint.
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