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The purpose of this investigation was to study the subacromial bursa which causes
the shoulder impingement syndrome three dimensionally from casts, and to examine
the relation between it and any tissues around the shoulder joint.

(Materials and Methods)

Shoulder specimens from 31 cadavers (61 shoulders) with no shoulder injuries while
alive were dissected. Each shoulder specimen, consisting of the scapula and humerus,
was amputated from the body, and radiographic examination was performed.
Measurement of the acromiohumeral interval (AHI), the angle of the glenoid cavity
and the acromion against medial margin of the scapula, and the length of the greater
tuberosity and the width of the acromion. Then silicon gum, which was mixed with
76 % urografin (Schering) and exclusive thinner, was infused into each subacromial
bursa under fluoroscopy. One day later, a silicon gum cast of the subacromial bursa
was extracted carefully and data regarding the weight, the surface area, the distance
from a standard point on a plane of the undersurface of the anterolateral acromion,
and comparison of the thickness of the cast at the anterior and posterior edges of the
supraspinatus muscle were collected.

(Results)

Four types of subacromial bursd have been described in the literature?. Thirteen
shoulders (21 %) were of Type I, 29 (48 %) were of Type II, 6 (10 %) were of
Type III, and 13 (21 %) were of Type IV. The average weight and surface area were
3.6 g and 9.99 cm?, respectively, for Type I, 9.5g and 13.98 cm? for Type II, 13.8
g and 18.43 cm? for Type III, and 18.5 g and 24.02 cm? for Type IV. The right weight,
right surface area, and left surface area of the casts differed significantly from each
other with regard to the type. Right weight, right surface area, and right AHI were
calculated coeffidents of correlation each other.

The largest number of subacromial bursa were of Type II. This finding agrees
with others in the literature. It is interesting that the surface area was related to
AHI. This suggests that AHI is indicative of the subacromial bursa type. The
cadavers in this study had no rotator cuff tears. This point will be studied further.
(Accepted on October 23, 1996) Kawasaki Igakkaishi 22(4) : 261—272, 1996
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Scapulohumeral complex
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Fig. 2.

moving the board.

Fig. 3.

Measurement materials

Anteroposterior radiographic view of the glenohumeral joint.
@ Width of the acromion. (@ Acromiohumeral interval. @
Length of the greater tuberosity. Line A-B : medial margin of
the scapula. Line C-D : undersurface of the acromion. Line E
-F : concludes upper rim and lower rim of the glenoid cavity.
The angle between A-B and E-F is the angle of the glenoid
cavity. The angle between A-B and C-D is the angle of the

acromion.
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Scapulohumeral complex fixed on a board.
The anterior tilting angle of the acromion can be changed by

(B22% %45 1996)

FE, 608, B X URAIEN
Lz, LI XBEE»SIX
AHI, BEDIE, LREKrEE
OB LHROR X L BERBENEIC
X9 2 EHEFHEEEOEN, B
EDtE =HEL 72 (Fig. 3).
4. BIfEEA

BANE, X REERFEHES
BT ERECHEE (Mer-
cox, JOHTEE) 2EALTW
7o, BHNIEEIC X B FIgAHEl
EHOE T2 &5 BIE T g 2HRIA
THIMARIAEY TR Z B o7z,
LL, ZORETEBES=
AFNICEA ST T TBRE
KEAShTOWE»o72D, 1
WEITRL T ETHAL TV
D L7718, BB cEEHA
(16 %ovurss74>, ¥Yyz—=V
¥7) BRALT, BETER
AERICHECTHIESEATE
255 X EREBEREHT
LZrwwli. £z, B{EL7:
Mercox BRZBWCHET 5729
RiffE % silicon gum (S
W KE24) CEEL]. 20
silicon gum Z¥EFE FEH 12
B, 2D ETIF16G DEFT
HEAT S Z EDRARER - OE
Aoy rr—%1:10E4&T
RB&ELT, EEEZTIS L
W U7z, BRI ERR M
FIAZETITY, BEHTCHT 7
Vet DS EBIEKEDSMEN 1/3 T
DEIk L LEEEEEORIEDS
51/4 DFFCRIAT 2 XS L7z. NARIKE
AEEEELC, BHRTCEETHERITH S
ZERHER LR LEHAIAD OBIEE W 5 <
DEALY. LHIORICERESHN2E RS,
W ESEICBIELTRT 2 L 5 EAEDOH
EAEVIEL, REEIEARE % 120mm Hg




fAf - FlE TR O OH I X 3 BREFEIRA 265

Fig. 4.
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Table 1. Radiological examination results

Left Right

Width of the acromion (mm)

25.1(11.1~ 37,2)

24.9(17.3~ 31.7)

AHI (mm)

8.7( 1.2~ 14.0)

9.3( 3.2~ 24.9)

Length of the greater tuberosity
(mm)

15.7( 6.0~ 42.6)

15.1( 6.8~ 26.2)

Angle of the acromion (°)

80.4( 29.7~ 92.7)

82.0( 40.1~100.6)

Angle of the glenoid cavity ()

6.3( -8.0~ 17.0)

3A4(-11.0~ 13.2)

AHI : acromiohumeral interval
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anterior

v

d.

posterior

Fig. 5. Casts of SAB types.
(a) Type I (left side) , (b) Type Il (right
side) , (c) Typelll (left side) , (d) TypelV
(left side) .
Table 2. Types of subacromial bursa n=61
Type I | Typell | Typelll | TypelV | Total
Right 6(19%) | 17(55%) 0 8(26%) 31
Left 7(23%) | 12(40%) | 6(20%) | 5(17%) 30
Total 13(21%) | 29(48%) | 6(10%) | 13(21%) 61
Table 3. Average weight of SAB casts (g)
Type I Type Il Typelll TypelV
Right 3.40+1.65 | 10.48+10.40 - 20.30£10.36
Left 3.76%2.27 9.01+ 6.98 | 13.82£4.77 | 15.72+ 4.51
n=24 mean+S.D.

Table 4. Average surface area of SAB casts (cm?)

Type 1 Type II Typelll TypelV
Right 12.75 14.77£2.54 - 24.29+3.95
Left 7.6242.78 | 12.86+2.80 | 18.43£0.29 | 23.58%2.5
n=24 mean=*S.D.
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23, BHEREEE AR XIZIZEA RS
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Fig. 6.

Points of measurement.
A  anterolateral edge of the acromion. B :
anterior edge of the supraspinatus tendon
(SSP) . C: posterior edge of the SSP.
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Table 5. Cast thickness at the anterolateral
point of the acromion (mm)
Type 1 Type II Typelll
Right 3.4140.07 | 3.21£L.15 - 3.92+1.05
Left 1.70£0.58 | 7.53£3.72 | 4.59£1.86 | 3.12£0.13
n=18 mean*+S.D.

TypelV

Table 6. Thickness of SAB casts anterior edge
of SSP (supraspinatus tendon) (mm)
Type 1 Type Il Typelll TypelV
Right 3.42 3.48+1.10 - 3.03£1.41
Left 1.61£0.18 | 5.74%4.57 6.86 2.3120.77

n=18 meaniS.D.

posterior edge of SSP (supraspinatus tendon) (mm)

Type ] Type II Type Il TypelV
Right 1.26 3.21%0.47 - 2.7612.16
Left 1.62+1.66 4.6£3.97 4.69 1.3540.96

n=18 mean+S.D.
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Fig. 7. Surface area of SAB casts

lateral

lateral

medial

40 ()

L posterior

anterior

f ? % medial

J 40 ()

40 posterior

The right side of Type Ill was absent. The
relationship between the type and the surface
area is significant (p<0.05).
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g -
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a. left shoulder.
Fig. 8.
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Fig.

9. Measurement points at the anterior and
posterior edges of the SSP of the right shoul-
der.

mRight
* | mLeft

I I

v
Type * :p<0.05, ©:p<0.01

10. Surface area of SAB casts.

Difference between the right and the left

surface area is statistically significant.
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1
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Type
Fig. 11. Angle of the acromion of the right shoul-
der.

b. right shoulder.

Average thickness of the subacromial bursa at the anterior and posterior edges of the SSP.

The difference in the angle was significant
between I and II, and I and IV (p<0.01) .

Table 7. Results of simple regression

a. weight/surface area

Regression expression Rate
Right Y=0.477 X+12.417 (p<0.05) 0.752
Left Y=0.2X+2.096 (p<0.01) 0.711
b. AHI/weight

Regression expression Rate
Right | Y=-0.184 X+10.637 (p<0.01) 0.793
c. AHI/surface area

Regression expression Rate
Right. | Y=-0.253 X+13.261 (p<0.05) 0.706

% =
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