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Ultrasonographic Finding of Painful Hemiplegic Shoulder Associated with Motor

Recovery after Stroke

Nack-Hwan Kim, M.D., Sung-Bom Pyun, M.D., Ph.D. and Hwee-Kyu Kwon, M.D., Ph.D.
Department of Physical Medicine and Rebabilitation, Korea University College of Medicine

Objective: To analyze the relationship between painful hemiplegic shoulder (PHS) and ultrasonographic
(US) findings according to the motor recovery stage of the stroke.

Method: The medical records were reviewed retrospectively in 82 stroke patients from January 2005
to November 2009 who undertook US examination on hemiplegic shoulder. The clinical data collected
were age, gender, stroke type, affected side, duration from stroke onset, manual function test (MFT)
and the Brunnstrom stage of arm. The presence of spasticity, glenohumeral subluxation and sensory
impairment were also investigated. The patients were classified into three groups according to the

Brunnstrom recovery stage: the first,

second and third recovery stages (RS,

RS2 and RS3).

Furthermore, the correlations between US findings and the clinical characteristics according to the

Brunnstrom recovery stage were analyzed.

Results: The presence of spasticity, glenohumeral subluxation, sensory impairment (proprioception) and
MFT scores had statistically significant differences in each group. Among the 82 stroke patients, 62
patients (75.6%) had abnormal findings in US examination. The common abnormal structures were
supraspinatus tendon (SST), biceps long head tendon (BLH), subacromial-subdeltoid bursa (SA-SD
bursa). The frequencies of total US abnormality in each group were not significantly different (p=0.07).

However, the SST abnormality was more frequent in the RS1,

and the BLH and SA-SD bursa

abnormality were more frequent in the RS3 (p<0.05).

Conclusion: In this study, abnormal findings in US examination are frequent in PHS. The abnormal
SST is related to the flaccidity, and the abnormal BLH and SA-SD bursa are related to the overuse.
(Brain & NeuroRehabilitation 2011; 4: 44-49)
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Fig. 1. Abnormal ultrasonographic
finding of hemiplegic shoulders. The
arrowheads indicate the abnormal
lesions. The partial-thickness tear in
supraspinatus tendon was noted on
longitudinal view (A) and transverse
view (B), and the full-thickness tear
on longitudinal view (C). The fluid-
filled defect was noted in sheath of
biceps long head tendon on trans-
verse view (D). The focal hypo-
echoic defect in subscapularis on
transverse view (E). The fluid-filled
defect was noted in the subacro-
mial-subdeltoid bursa area (F).
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Table 1. Group Comparison of Clinical Characteristics in Patients with Stroke

RS1 (n = 48) RS2 (n = 21) RS3 (n = 13) p value

Age, years, mean (SD) 63.5 (10.7) 63.6 (13.2) 63.1 4.1) 0.99
Gender, male/female 24/24 10/11 3/10 0.22
Diabetes mellitus (%) 10 (20.8) 6 (28.6) 2 (154) 0.64
Stroke type (%) 0.89

Infarction 19 (39.6) 7 (33.3) 4 (30.8)

Hemorrhage 29 (60.4) 14 (66.7) 9 (69.2)
Hemiplegic side, right/left 21/27 6/15 6/7 0.44
Duration from stroke onset, days, mean (SD) 419 (24.1) 46.2 (30.5) 47.2 (15.5) 0.70

SD: standard deviation, RS1: first recovery stage (Brunnstrom stage 1, 2), RS2: second recovery stage (Brunnstrom stage 3, 4), RS3: third

recovery stage (Brunnstrom stage 5, 6).
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Table 2. Physical Findings According to the Stage of Motor Recovery

RS1 (n = 48) RS2 (n = 21) RS3 (n = 13) p value
Spasticity of shoulder (%) 18 (37.5) 15 (71.4) 3 (23.1) 0.02*
Glenohumeral subluxation (%) 33 (68.8) 11 (52.4) 1 (7.7 <0.01*
Sensory impairment
Superficial sensation (%) 36 (75.0) 15 (71.4) 6 (46.2) 0.13
Deep sensation (%) 34 (70.8) 11 (52.4) 3 (23.1) 0.01*
MFT scores, mean (SD) 2.3 (4.4) 14.3 (5.7) 21.8 (2.5) <0.01%

*p<0.05. SD: standard deviation, RS1: first recovery stage (Brunnstrom stage 1, 2), RS2: second recovery stage (Brunnstrom stage 3,
4), RS3: third recovery stage (Brunnstrom stage 5, 6), MFT: manual function test.

Table 3. Group Analysis for Abnormal Ultrasonographic Finding

Abnormal US findings RS1 (n = 48) RS2 (n = 21) RS3 (n = 13) p
BLH (%) 12 (25.0) 7 (33.3) 8 (61.5) 0.04*
SST (%) 28 (58.3) 5 (23.8) 4 (30.8) 0.02*
SCT (%) 2 (4.2) 0 (0.0) 1 (7.7) 0.61
SA-SD bursa (%) 15 (31.3) 6 (28.6) 10 (76.9) 0.01*
Total (%) 39 (81.3) 12 (57.1) 11 (84.6) 0.07

*p<0.05. US: ultrasonographic, RSI: first recovery stage (Brunnstrom stage 1, 2), RS2: second recovery stage (Brunnstrom stage 3, 4),

RS3: third recovery stage (Brunnstrom stage 5, 6), BLH: biceps long head, SST: supraspinatus tendon, SCT: subscapularis tendon, SA-SD:
subacromial-subdeltoid.

Table 4. The Relationship between Clinical Features and Abnormal Ultrasonographic Findings

Relative risk or p-value (95% CI)

SST BLH SA-SD bursa
Shoulder spasticity 0.41 (0.26~0.64)* 0.85 (0.63~1.15) 0.86 (0.61~1.20)
Glenohumeral subluxation 3.00 (1.86~4.81)* 0.87 (0.63~1.20) 1.17 (0.84~1.64)
Impaired deep sensation 2.56 (1.68~3.91)* 0.87 (0.63~1.20) 1.35 (0.96~1.94)
MFT scores p=0.08 p=0.41 p=0.04*T

*p<0.05. "The MFT scores of group with SA-SD bursa abnormality were significantly higher than those with normal SA-SD bursa.

CL confidence interval (upper-lower), SST: supraspinatus tendon, BLH: biceps long head tendon, SA-SD: subacromial-subdeltoid, MFT:
manual function test.
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