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[ Limitation of the external glenohumeral rotation is associated with subacromial
impingement syndrome, especially pain. |
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Table 1
Patient demographic data.

Shoulders {n - 100}

Agely) 51 (range, 16-81)
Sex F,33; M, 62
Side D, 61; ND, 39
Clinical ROM
Flexion (*) 158 + 22
Abduction {(*} 136 + 39
ER (%) G8 + 18
IR* T10 (B-T5)
Physical tests
Painful arc test Positive, 77; negative, 23
Neer impingement test Positive, 50; negative, 50
Hawkins—Kennedy test Positive, 91; negative, 9
Jobe's test Positive, 79; negative, 21
Horizontal impingement test Positive, 87; negative, 13
Clintical score
Constant score (points}) 65 +13
UCLA score {points} 18+3

F. female; M, male; D, dominant; ND, nondominant; ER, external rofation; IR, in-
ternal rotation: ROM, range of motien; T, thoracic vertebra; B, buttock; UCLA, Uni-
versity of California in Los Angeles.

* IR was determined using the vertebra reachable by the thumb.

Table I
Demographic data of pain groups.
Censtant score Mild (n = 29) Moderate {(n - 41) Severe (n = 30) P value
Age(y) 47 (range, 16-77) 52({range, 16-81) 52 (range, 16-76) 37
Sex F.8;M, 21 F, 16; M, 25 F.9:M,21 .56
Side D, 18; ND, 11 D, 26: ND, 15 D, 17;ND, 13 .84
Clinical ROM
Flexion {*) 163 = 16 160 + 20 150+ 27 .16
Abduction (7) 150 £ 27 136+ 43 122+ 39 .048!
ER (") 7114 70+ 17 63+ 21 26
R* T10(L3-T5) T10 (B-T5) T10(B-T5) 51
ROM determined by dne-MRI
R{) 36 £27 3819 40+ 19 79
ER () 29:18 17+24 ~-4+26 =001
UCIA score Group I (n = 3) Group 2 (n = 31) Group 3 {n = 36) Group 4 (n = 26} Group 3 {n = 4) P value
Age(y) 50 (range, 37-63) 45 (range, 17-77) 55 (range, 1981) 52 (range, 16-76) 52 (range, 18-64) % 7 4
Sex FO:M3 F9; M, 22 F15; M, 21 F.7:M,19 F2;M,2 31
Side D,2:ND, 1 D, 21; ND, 10 D, 21; ND, 15 D, 14; ND, 12 D,3:ND, 1 80
Clinical ROM
Flexion (°) 170+9 164 + 16 159 + 21 153+ 26 128 + 28 .07
Abduction (°) 133 £31 153 +29 135 + 42 123+ 41 95+ 13 .023
ER(°) 80+5 72+ 14 68 =18 62+ 22 70+£12 45
IR* T11(13-T7) T9(13-T5) T11(B-T5) T9 (B-T5) Ti0 (12-17) 39
ROM determined by dne-MRI
IR() 3627 38+19 40 =19 40+ 19 40+ 19 79
ER(°) 117 27+20 20+23 7x25 6+37 <.001"

F, temale; M, male; D, dominant; ND, nondominant; MRI, magnelic resonance imaging; ROM, range of motion; ER, external rotation; IR, internal rotation; 7, thoracic vertebra: L
lumbar vertebra; B, buttock.
Boid values showed significant difference.

* IR was determined using the vertebra reachable by the thumb,

t There was significant difference between mild and severe groups (P = .018).

! Severe group was significantly restricted compared with mild and moderate groups (P < 001, P - 004, respectively).

% There was significant difference between item 5 and item 2 group (P - 044}

! Group 4 was significantly restricted ER angle compared with groups 2 and 3 (P < .001, P = 001, respectively).

Table Uf -
Demographic dat of shoulders with or without night pain.
With night pain (n = 46) Without night pain (n = 54) P value
Age(y) 55 {range, 18-81) 46 (range, 16-7) 018
Sex F, 14; M, 32 F19:M,35 61
Side D,27:ND. 19 D,34; ND, 20 66
Clinical ROM
Flexion () 152 £ 24 163 + 18 008
Abduction (*) 125 = 41 145+ 35 017
ER(°) 6219 74+15 001
R* TI0(B-TS) T10 (L4-T5) 34
ROM determined by dne-MRI
R(*) 35+20 40 + 22 089
ER (*) 827 20+25 018

F, female: M, male; D, dominant; ND, nondominant; ROM, range of motion; MRI, magnetic resonance imaging; ER, external rotation; IR, internal rotation; T. thoracic vertebra; B,
buttock; L lumbar vertebra.
Bold values showed significant difference.

* IR was determined using the vertebra reachable by the thumb.



[169 shoulders 155 patients]

17 shoulders 17 patients :
Excluded due to glenchumeral joint inflammation

LISZ shoulders 138 patients !

8 shoulders 4 patients :
Excluded due to collagen discases

[ 144 shoulders 134patients |

10 shoulders 10 patients :
Excluded due to < 3 positive sensitivity test results

u34 shoulders 124 patients ]

34 shoulders 29 patienis :
Excluded due to rotator cuff tears diagnosed using MR

[ 100 shoulders 95 patients |

Figure 1 A flowchart showing the progressive inclusion and exclusion of subjects in this study. MRI, magnetic resonance imaging.

Figure 2 Determination of rotational angle on images captured using cine-magnetic resonance imaging (A} Showed a raw figure. (B) The axis of the humeral head was defined as
the line connecting the center of the humeral head and the midpoint of the humeral head surface. (C) centerfine of the glenoid was defined as the line perpendicular to the suiface
of the glenoid fossa at its midpoint. (D) The angle of rotation was defined as the angle between the two lines, with the zevo point at the intersection of the axis of the humeral head
and the centerline of the glenoid.



External rotational angle
Internal rotational angle

20
o |
-60 - . B — " |
30 40 50 60 70 8D - 30 40 50 60 70 80
Constant score Constant score

c . D -
o 60 : e \ ® 60 °
Eﬁ / e g 2 ¢ '?n { °

/o {
& 90 3/ | eey s °l ¢ & aw | :
= ‘.‘ °2 L 4 'E [} e
E 20 / L . = \
S [ 0o, 0. * ' a 20 .
= eoef ° = \ °
-1 o l . % ooy o = \
- { | ° / i 0
e \ s,e0% 5 o o e od
— 20 %, ee ® / = . —
g b ¢ e e - g -20
B a0 = °
£ . - S w0
” = = L2
=60 e S =
8 10 12 14 16 18 20 22 24 & 10 12 14 16 18 20 22 24
UCLA scale UCLA scale

Figure 3 Correlation of clinical scores and rotational angles. (A) Comelation between the external rotation angle and the Constant—Murley score (p = 024, P =.019). (B) Correlation
between the internal rotation angle and the Constant—Murley score.{p = 012, P =.22). {C) Correlation between the external rotation angle and the UCLA scale (p — 024, P = 015).
‘D Correlation between the internal rotation angle and the UCLA scale (p — 003, P =79},
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Figure 4 Comparison of rotational angle smong the pain groups. (A} There were significant differences in the external roation angle among the 3 pain groups of Constant—Murley
score (P < 001: 95¢ confidence interval [Clf: mild, 21-38; imoderate, 10-25: severe, -13-4). Post hoc testing revealed that the external rotation angle was significantly smaller in the
severe pain group thanin the mild and moderate pain groups {severe vs. mild: P< 001; mean difference [MD}, -20; €1, -51 — -19; severe vs moderate: P =.004; MD, -15: €1, 40
-6} Correlation between the external rotation angle and the pain groups {p = -0.47, P < D01} (B} There were no significant differences in internal yotstion angles (P = 61;95% Q;
mild, 26-42: moderate, 31-44: severe, 31-48). Correlation between the internal rotation angle and the pain groups (p = 0.05, P = 59}, (€) There were significant differences in the
external rotation 2ngle among the 5 pain groups of UCLA score (P < 001: %5% Ch: group 1, -31-54; group 2, 20-34; group 3,13-28; group 4, -17-3: group 5, -50-63) Post hoc testing
revealed that the external rolation angle was significantly smaller in the group 4 than in the groups 2 and 3 (group 4 vs. group 2: F < 001; MD, -20; Cl, -54 — -16; group 4 vs. group
3. P = 001: MD, -18; CI, 45 — -10} Correlation between the external rolation angle and the pain groups (p = -0.41, P < 001). (D} There were no significant differences in internal
rotation angles (P =.79; 95% C1; 1, 48-109; 2, 27-45; 3, 32-45; 4 30-47; 5, 27-69). Correlation between the internal rotation angle and the pain groups {p = 007 P =47} Blue bar,
standard error: red bar, average and standard deviation; red ellipse, 090 confidence eBipse.
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Figure 5 Comparison of the rotational angle between shoulders with and without night pain. (A) Shoulders with night pain had smatler external rotation angles than shoulders
without night pain (P = .018; 95% confiderce interval [CIf: should with night pain, 0-15; shoulder without night pain, 14-27). (B} No significant difference was seen in internal
rotation angles (P =.089; 95% CI: shoulder with night pain, 29-41; shoulder without night pain, 34-46). Blue bar, standard evror; red bar, average and standard devistion.




