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Subscapularis Injuries Associated with Acromiohumeral Instability
in Patients with Shoulder Impingement Syndrome
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Purpose: To evaluate the association of subscapularis (SSC) injuries with acromio-
humeral instability (AHI) in patients with shoulder impingement syndrome with su-

praspinatus (SSP) tears.

Materials and Methods: Pre-operative shoulder magnetic resonance images of 106
patients with subsequent arthroscopic confirmation of shoulder impingement syn-

Index terms

Shoulder Impingement Syndrome
Rotator Cuff

Magnetic Resonance Imaging
Arthroscopic Surgery

drome were reviewed retrospectively. Patients with SSC injuries were divided into the

following 3 groups: 1) those with no injury symbolized to the SSC[O] (n = 38), 2) those
with partial injuries to the SSC[1] (n = 41), and 3) those with complete disruption of the
SSC[2] (n = 27). AHI was categorized into 5 stages depending on the SSP lesions: partial
tear or pretear tendinosis symbolized to the SSP[0] (n = 24) and according to retraction
severity of the SSP tendon with complete tear such as SSP[1] (n = 19), SSP[2] (n = 27),
SSP[3] (n = 29), and SSP[4] (n = 7). Also, AHI was divided into two groups such as the
mild group summed with SSP plus SSP plus SSP and the severe group summed with

SSP plus SSP, including 70 patients and 36 patients, respectively.

Results: Twenty-nine patients (63.0%) among 46 patients with SSC[0] and thirty-two
patients (78.0%) among 41 patients with SSC[1] were related to mild AHI. Eighteen
patients (66.7%) among 27 patients with SSC[2] were associated with severe AHI. The
SSC injury groups were statistically significantly associated with AHI (estimate 0.207,

standard error 0.057, p < 0.01).
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Conclusion: SSC injuries could be related to AHI in patients with shoulder impinge-

ment syndrome.
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SOt fo 2 Qlgh HRE Wk QLh(5-7). oo &
HARES OV /0] ZHAIRES] kgt ko] St
T I, THAISIZO] o] S48 oflvg-p-2luier ot
o Alo] 7k FolR| 1 oatH o & ofjitzo] ofzf e &
5O Hofoto] gy Yo S2pr il wheba Qe
Zref o] oFs B9k tHak Fefw(coracoid process) 2] &>zl
=2 (short head of biceps tendon) Afe]of] of7-2o] 7]oq
kS whol Akl 710 2 FRgsha, o2 wol S s
SETolA TRAI9IEE] 1 o] mhE oY el &S
RAolO R F-QeffEh ZQYo] of7fykd S-S Zefst
o oPf22] &4do] Aot ERlstarat shitk(Fig. 1).
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Fig. 1. Schematic images explaning mechanical SSC tendon injuries in patients with subacromial impingement syndrome.
A. The oblique sagittal image at the level of the coracoid process illustrates a normal anatomical structure of the SSP and SSC (small arrows) in
the absence of subacromial impingement.
B. In subacromial impingement with acromiohumeral instability, the oblique sagittal image demonstrates acromiohumeral joint space narrowing
and elevated position of the humeral head resulting in SSC tendon injury (large arrows) caused by dynamic force of subcoracoid impingement
between the coracoid process and the anterior convexity of the humeral head.
C. The coronal image with a center of the coracoid process illustrates the normal anatomical position of the SSP and SSC (small arrows).
D. In subacromial impingement with acromiohumeral instability, the coronal image reveals acromiohumeral joint space narrowing and elevated
position of the humeral head (large arrows) resulting in SSC tendon tears caused by shearing force of the coracoid process. Also, medial sublux-

ation of the LHBT could result in injury to the LT insertion portion of the SSC.
A = acromion, GT = greater tuberosity, ISP = infraspinatus, LHBT = long head of biceps tendon, LT = lesser tuberosity, SSC = subscapularis, SSP =

supraspinatus
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Table 1. The Definitions of 5 Stages of SSP Lesions on MR Images and 3 Groups of SSC Injuries on Arthroscopy

Stages/Groups Definitions
SSP[0] Partial tear or pretear tendinosis of SSP
SSP[1] Complete tear of SSP with torn cuff edge adjacent to greater tuberosity
SSPI2] Complete tear of SSP with tendon retraction to lateral humeral head
SSP[3] Complete tear of SSP with tendon retraction to medial humeral head
SSP[4] Complete tear of SSP with tendon retraction to glenoid
SSclo] No injury of SSC
SSC[1] Partial injuries of SSC
SSC[2] Complete disruption of SSC

SSC = subscapularis, SSP = supraspinatus

c

Fig. 2. A 54-year-old female patient was arthroscopically confirmed to have complete tears of the SSP[3] and the SSC[2].
A. The T2 fat saturation (FS) coronal MR image demonstrates stage complete tear of the SSP with retracted portion on the medial side of the hu-
meral head (white arrows).
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B. The T2 FS axial MR image depicts complete tear of the proximal portion of the SSC (black arrows).

C. The T2 FS oblique-sagittal MR image illustrates marked narrowing of the acromiohumeral space due to full-thickness tear of the SSP (white
arrow) and absence of the SSC on the medial side of the lesser tuberosity suggestive of full-thickness tear of the SSC (black arrows).

D. Arthroscopy shows SSC stump due to its complete disruption (black arrows).
A = acromion, GL = glenoid, H = humeral head, SSC = subscapularis, SSP = supraspinatus
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Fig. 3. Regression analysis (A) and correspondence analysis (B) relat-
ed between 5 stages of SSP lesions and 3 groups of SSC injuries (SSC
= 0.529 + 0.207 SSP, regression coefficient estimate 0.207). SSC =
subscapularis, SSP = supraspinatus

Table 2. The Numbers of SSC Injuries According to SSP Tear Staging
in Subacromial Impingement

Ssclo] Sscl1] SSC[2] Total
SSP[0] 9 13 2 24
SSP[1] 12 5 2 19
SSP[2] 8 14 5 27
SSP[3] 8 8 13 29
SSP[4] 1 1 5 7
Total 38 4 27 106

SSC = subscapularis, SSP = supraspinatus
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Zefel=(long head of biceps tendon), 12|l F8H X5
O] &ARS oAl HTh(9, 10). o7 29 (gleno-
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