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Acromion Morphology in Coronal and Sagittal Plane;
Correlation with Rotator Cuff Syndrome

ChrisH. Jo, M .D., Jung-Taek Kim, M.D., Kang-Sup Yoon, M.D., Ji-Ho Leg, M.D.,
Seung-Baek Kang,M.D., Jae-Hyup Lee, M .D., Hyuk-Soo Han, M .D., Seung-Whan Rhee, M .D.

Department of Orthopedic Surgery, Seoul National University Boramae Hospital, Seoul, Korea

Purpose: We evaluated the correlation of the anatomic parameters of the acromion those represent on the
magnetic resonance image (MRI) of impingement syndrome.

Materials and Methods: From June, 2004 to December, 2005, 71 cases were surgically proven to be
impingement syndrome, and the anterior acromial hooking angle, the lateral acromial hooking angle
(AAHA and LAHA) and the acromial hooking index (AHI: the sum of the AAHA and LAHA) were com-
pared to 16 control cases. At the same period, 55 cases were surgically proven to be partia or full thick-
ness rotator cuff tear, and age, gender and twelve anatomic parameters, including the acromial type, the
acromial angle, the anterior covering, the acromia slope, the AAHA, the lateral acromial angle, the acro-
mial torsional angle, the lateral acromial angulation, the LAHA, the lateral covering, the acromiohumeral
distance and the AHI were assessed.

Results: The AAHA and AHI were increased as impingement syndrome proceeded. The acromial type
and acromial angle, and the AAHA, LAHA and AHI showed significant differences between the controls
and the rotator cuff tear patients on univariant analysis. On multivariant analysis, gender was most strong-
ly correlated with rotator cuff tear. Age, AAHA and the acromial angle showed similar correlation,
respectively.

Conclusion: The coronal acromial shape is correlated with rotator cuff tear, and it is important to correct
the lateral acromial shape when performing acromioplasty.

Key Words: Acromion, Impingement syndrome, Rotator cuff tear, Coronal plane, Lateral down slope
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7} (lateral acromial angle)”, A% 9427} (acromi-
al torsional angle)”, €& 7% Z37 (lateral
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Fig. 1. AAHA is determined in oblique sagittal plane. (A) Select oblique sagittal image that is 4mm medial to lateral
edge (B) Draw aline along the inferior border of the anteior 2/3 acromion (C) Select oblique sagittal image that is at
the level of AC joint (D) Draw aline along the inferior border of the middle 1/3 acromion Angle between the line of
(B) and one of (D) isAAHA.

— 128 —



7—{?_12 .

2

Wl E thEZREAH o R ogistic regression’ <
ol gate] ATt BAA Feond Ht lEe
<0.05% &gt

AAHAE Yoot #de] 3l& 5 sl (p0.05)
1 9 AR (r=0.059). LAHAE velet F3a}
At (p€0.05). AAHASH LAHA® 38 A=5 o
7k A3, o] F AiEe SHAQ ARE HUHEATH

S AldHollM e AS et FT2] mdo| Aty —
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38X 31.3=5 HY 1, LAHAE 18<lM 15.9%,
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TETTTY B wE A 9 S de A
7} (anterior and lateral acromial hooking
angle)9] WslE vt A3z AAHAE txTdA
21.36%, FESITT 1DANA 22.06%, 3|HINHF
oA 26.53%, AN ASHLN 27835
B33, LAHAE txTA 9.24%, FE55357 1T
AlelA 11.63%, AN FEEFLAA 12.86%, A
NS HLANA 13.68=5 HS]

Fig. 2. LAHA is determined in oblique corona plane. (A) Select the oblique coronal image that is at the level of
scapular spine (B) Draw a line aong the inferior border of the acromion (esp. medial half) (C) Select the oblique
coronal image that is at the level of AC joint (D) Draw a line along the inferior border of the acromion Angle
between the line of (B) and one of (D) isLAHA.
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75.82% (p€0.05, Fig. bA)E Eio. AEIAZ
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(p0.05, Fig. 5B)E HAth. 95 A&5=237 (LAA-
tion)& x4 10%= olste] <] 37.5%, 10%=
ool Zgel 62.5%% Holn IHIMNIE Shajol| Al
10=0]3te] %ol 30.9%. 10%= o] ZHEo]
69.1%(p>0.05, Fig. 5C)& EAUt}. o= 5 Zae
2} (LAHA)= txTdA] 9.24%, S}l A 13.32
T (p(0.05, Fig. 5D)& ETt Fg=Fe] 5Ed
A= (lateral covering)E WZxTolA 1.5, A}l
A 1.7 (p0.05, Fig. 5E)2 Uelsth, A% degAz

|
20.0 1
15.0 1 w
13.3
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5.0

0.0
nl rct Dx

50.0 ‘

40.0 [

30.0 33.7

or—

20.0 |

10.0 1

C

0.0

(p=0.001) |

41.6

nl bursitis

prct frct Dx

Fig. 3. AAHA, LAHA and AHI were compared between the rotator cuff patient group and the control group. (A) The
rotator cuff patient group shows higher AAHA than the control group (B) The rotator cuff patient group shows high-
er LAHA than the control group (C) Asimpingement syndrome stage advance, AHI increase.

* means statistically significant (p<0.05).
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E gEzdFdA 7.4 mm, AT 7.1 mm AZ-ZH 9 AHIE A9 10719 A% aglu 4E
(p0.05, Fig. 5F)& HA} A g B4 (Table 2). A%, 4dE 2
30 | * 1.8
: Anterior coverin
o5 Acromial angle 1.6 9
1.4
20 1.2
15 %2 ! 0.99 0.98
0.8
10 108 0.6
5 0.4
A 02| B

0 control rct 0 control rct
45 40 -
40 Acromial slope 35 | L
35 30 AAHA
30 . 298 25 273
s : 20 21.4
2 15

15

10 10

5/C 5D

0 control rct 0 control rct

Fig. 4. Acromial angle and anterior covering, acromial slope, AAHA were compared between the rotator cuff patient
group and the control group. (A) The rotator cuff patient group shows higher acromial angle than the control group.
(B) No obvious deference in anterior covering between the rotator cuff patient group and the control group. (C) No
obvious deference in acromial slope between the rotator cuff patient group and the control group. (D) The rotator
cuff patient group shows higher AHAA than the control group.

* means statistically significant (p<0.05).

Table 1. 12 anatomic parameters are compared in univariable analysis

Variables Control RCT Significance (p<0.05)
Sex 24:31 88
Age 55.7(41~71) 51.3(34~64)
Oblique Sagittal Plane
Acromial type (flat : curved : hooked) 13:3:0 25:28:2 *
Acromial angle 10.8 17.9 *
Ant. Covering 0.99 0.98
Acromia slope 27.3 29.8
AAHA 21.4 27.3 *
Obligue Coronal Plane
Lateral acromial angle 785 75.8
Acromial torsional angle 6.43 9.90

Lateral acromial angulation
(Under 10 : Over 10)

37.6% : 62.5%

30.9%: 69.1%

LAHA 9.24 13.32 *
Lat. Covering 16 17
AHD 7.4 7.1
Combined parameter
AHI 30.0 40.6 *(p<0.001)
*: p-value<0.05
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Hetel dlzee TANASIE Y, 9%, AAHA, 2ol 2R Fusk 3EFwe a9l sl A
Aszo]l frolgh W42 FAEAL (pC0.05) Aol BhF T} 208 ITEE S nt A XA 2]E A% P
7 2 A3 (4] 24.166)°] Yo AF (54F T FETITY Aol &S FAINAHT. oz
vl 1.341), AAHA (54W): 1.376), A&7 (4t FAES BT 4AAA AR FHE TG shte
H: 1.167)2 fAMSE 54 E Bt dHo g AFZY FESTFTTS AP g Aolth. A
Aee FEZFTAIN QA= AR AT, e
LI~ BRe| 80| WS FRE A% AoZor 4
Zeigitt, o BES "Mon TQd Fue AY B
2 AFAN Aee 32192 FEHE dEshe AER HE AAle wet 22 Fejgts 24 2§ 9l
AAHA, LAHA, AHIE AXSAY. Neer’l A+ A5 Ax= FAGsIT wekA feEle A8 7]
ARt FEZFT WA tal AL olF A APES JFow AR AsZe] P 3o
90 25
80 [ I
70 78.51 75.82 20
60
50 15
40
1
30 0 99
20 5 6.43
101 A B
0 0
control rct control rct
100% 25
90%
70% 20
60% 69.1%
50% ®
40% 10 13.32
30% 375% 9.24
20% 30.9% 5
10%{ C D
0% 0
control rct control rct
9 3
Acromiohumeral
85 distance (AHD) 25 Lateral
8 2 covering
75 15 1.7
72 1.5
7 7.1 1
65 05
E F
6 0
control rct control rct

Fig. 5. Acromia angle, acromia torsional angle, lateral acromia angulation, LAHA, AHD, lateral covering were
compared between the rotator cuff patient group and the control group. (A) No obvious deference in acromia angle
between the rotator cuff patient group and the control group. (B) No obvious deference in acromial torsional angle
between the rotator cuff patient group and the control group (C) Comparison of lateral acromial angulation. Distribu-
tion of acromial type, Type A acromion (LAAtion under 10 degrees) and Type B acromion (LAAtion over 10
degrees) was not different between the rotator cuff gorup of patients and the control group. (D) No obvious deference
in LAHA between the rotator cuff patient group and the control group. (E) No obvious deference in AHD between
the rotator cuff patient group and the control group. (F) No obvious deferencein lateral covering between the rotator
cuff patient group and the control group.

* means statistically significant (p<0.05).
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Table 2. 10 anatomic parameters and 2 confounding factors
are compared in multivariable analysis (logistic regression)

Variables Significance  Oddsratio
Sex 0.046 24.166
Age 0.042 1.341

Oblique Sagittal Plane
Acromial angle 0.038 1.167
Ant. Covering 0.603 3.724
Acromia slope 0.092 1.348
AAHA 0.026 1.376

Oblique Coronal Plane
Lateral acromial angle 0.413 0.881
Acromial torsional angle 0.976 1.004
Lateral acromial angulation 0.060 0.828
LAHA 0.077 1.321
Lat. Covering 0.354 5.947
AHD 0.197 0.449

Constant 0.182 0.000
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