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Research Highlights

(1) The incidence of shoulder pain post stroke was high. Thus, it is clinically significant to study the
onset characteristics and pain management.

(2) We analyzed yearly onset condition, age distribution, classification diagnosis, onset period,
major symptoms and signs, imaging examinations, misdiagnosis, rehabilitation treatment, and fac-
tors influencing curative effects.

(3) Involvement of the posterior limb of internal capsule and early onset of shoulder pain can reduce
the efficacy of pain management, while pain-related education before treatment and early pain re-
gression increased the efficacy of pain management. In addition, diagnosis type of shoulder pain
can influence the efficacy of pain management.

Abstract

We selected 106 hemiplegic patients with shoulder pain hospitalized after stroke from three hospit-
als in Nanjing, China between February 2007 and January 2012. All patients had complete clinical
data sets and accounted for 45.5% of the inpatients because of stroke. Results showed that the
number of patients with hemiplegic shoulder pain post stroke increased yearly, attacking mainly
males 50—69 years of age. Of 106 patients, there were 60 cases (56.6%) of adhesive capsulitis, 19
(17.9%) of shoulder subluxation, 14 (13.2%) of complex regional pain syndrome, and 13 (12.6%) of
central pain. The main symptoms were shoulder pain (100%), limit of shoulder mobility (98.1%), and
adhesion of the scapula (56.6%). MRI of the shoulder showed tendon and ligament lesions (57.1%)
and rotator cuff tear (38.1%). 53.8% of central pain was related to the thalamus, in addition to the
basal ganglia, brain stem, and cerebellopontine angle. Shoulder pain, upper limb motor function,
and function independence were significantly improved after comprehensive rehabilitation. In par-
ticular, electroacupuncture based on basic physical therapy exhibited efficacy on shoulder
tion and complex regional pain syndrome. Multiple linear regression results showed a negative re-
lationship of efficacy of pain management with the attack period of shoulder pain, involvement of the
posterior limb of the internal capsule, and duration between onset and rehabilitation treatment, but a
positive correlation with pain-related education, pain regression period, and pain diagnosis.
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INTRODUCTION

Shoulder pain is a common complication of
hemiplegic patients post stroke™™. It is classi-
fied into adhesive capsulitis®, shoulder sub-
luxation, complex regional pain syndrome,
and central pain according to the causes.
Hemiplegic shoulder pain post stroke pro-
longs rehabilitation of affected limbs and
hospital stay, thereby affecting activities of
daily living, and rehabilitation of upper limb
and hand function®®. There is a wide re-
ported range of the incidence of hemiplegic
shoulder pain post stroke because of differ-
ent study methods, period, activity environ-
ment, stroke foci, and pain reaction” %, Fur-
thermore, there are only a few studies of
hemiplegic shoulder pain post stroke in Chi-
na. Although 15 341 patients have been re-
ported between 1999 and 2011, a summary
and systematic retrospective analysis of its
clinical characteristics remain lacking.

Thus, in this retrospective study, we analyzed
clinical data of stroke patients admitted to
three hospitals of Nanjing, China between
February 2007 and January 2012 to investi-
gate the characteristics of hemiplegic shoul-
der pain post stroke to provide reference for
its diagnosis, prevention and treatment.

RESULTS

Quantitative analysis of participants

A total of 223 stroke patients from three hos-
pitals of Nanjing, China between February
2007 and January 2012 were investigated,
and 106 with complete clinical data sets were
included in the final analysis after screening
(Figure 1).

General data of stroke patients with
hemiplegic shoulder pain

A total of 106 hospitalized cases with com-
plete clinical data in 223 stroke patients were
included. Of these, 106 (45.5%) suffered
hemiplegic shoulder pain post stroke, with 65
males and 41 females (ratio of 1.59:1), and a
mean age of 57.6 + 8.8 years (range 40-97
years). The onset age was at 50-59 years in

47.2% of patients and 60-69 years in 35.8%
of patients (Figure 2). 74.5% of patients (n =
79) were from town, and 25.5% (n = 27) from
the countryside. Of 78 patients recorded with
occupational characteristics, 36 (46.1%) were
office workers, 25 (32.1%) were physical
workers, and 17 (21.8%) were both.

The course of disease ranged from 10 days
to 1 year, including 2 cases (1.9%) of
1 month, 19 (17.9%) of 1-3 months, 35
(33.0%) of 3—6 months, and 50 (47.2%) of
6 months to 1 year. Of 106 patients, there
were 60 cases (56.6%) of adhesive capsuli-
tis, 19 (17.9%) of shoulder subluxation, 14
(13.2%) of complex regional pain syndrome,
and 13 (12.6%) of central pain (Figure 3).

Adhesive capsulitis occurred in 15.0% of 60
patients in 1 month post stroke, in 75.0% of
patients in 1-3 months, and 10.0% of pa-
tients in 3—6 months. Among the 19 patients
with shoulder subluxation, 84.2% occurred
in 1 month post stroke and 15.8% in 1-
3 months. Among the 14 patients with com-
plex regional pain syndrome, 23.1% oc-
curred in 1 month post stroke and 76.9% in
1-3 months. Central pain occurred in 57.1%
of 13 patients in 1-3 months post stroke and
42.9% in 3—6 months (Figure 4).

The pain disappeared in 23.3% of patients
with adhesive capsulitis in 1-6 months,
while 76.7% disappeared after 6 months.
The pain was attenuated in 52.6% of pa-
tients with shoulder subluxation in 1 month,
and 47.4% disappeared after 1 month. The
pain disappeared in 15.4% of patients with
complex regional pain syndrome in 1-
6 months, and 84.6% after 6 months. The
pain in 7.1% of patients with central pain
disappeared in 6 months, while 92.9% felt
pain after 6 months.

Yearly treatment of patients

Yearly treatment of stroke patients and
shoulder pain patients post stroke in three
hospitals of Nanjing, China between Febru-
ary 2007 and January 2012 was analyzed
(Figure 5). Over the past 5 years, the num-
ber of hospitalizations because of stroke or
shoulder pain post stroke gradually increased,
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as did the constituent ratio of shoulder pain post stroke
(1.95- and 1.81-fold higher in 2010 and 2011, respec-
tively, than in 2007).

(17.0%), abnormal skin temperature and hyperhidrosis
(19.8%), altered skin color (13.2%), and limit of finger
flexion (92.4%).

223 stroke
patients
n| 53 excluded due to
v hemorrhagic stroke
A 4

170 ischemic stroke patients

2 excluded who required surgical
treatment

v

\4

168 ischemic stroke patients with rehabilitation treatment

o | 5 excluded who < 40 years or with
bilateral limb paralysis

v

163 patients aged = 40 years with unilateral limb paralysis

57 with no hemiplegic shoulder
pain excluded

v

109 patients with hemiplegic shoulder pain post stroke

3 excluded with shoulder fracture or
$-| other shoulder disease or incomplete
clinical data

v

106 patients with hemiplegic shoulder pain post stroke included

Figure 1 Flowchart of participant screening.
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Figure 3 Constituent ratio (%) of classification of
hemiplegic shoulder pain in 106 stroke patients.
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Figure 4 Constituent ratio (%) of onset period of
hemiplegic shoulder pain in 106 stroke patients.

As only a few patients developed shoulder pain after 6
months, they were not included in the statistical analysis.
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Figure 2 Distribution of age constituent ratio (%) in 106
included patients with hemiplegic shoulder pain post
stroke.

Major symptoms and signs of patients with post-
stroke shoulder pain

The main symptoms were described as shoulder pain
(100%), limit of shoulder mobility (98.1%), adhesion of
scapula (56.6%), depression inferior to acromion (17.9%),
swelling in the arm, wrist and fingers of the affected side
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Year
Figure 5 Number (n) of hospitalized patients due to

stroke or shoulder pain post stroke between February
2007 and January 2012.

Imaging manifestations of patients with shoulder
pain post stroke

MRI of head showed that the shoulder pain in 12 (11.3%)
of 106 stroke patients was related to the thalamus, 7
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(7/13, 53.8%) subjects suffered central pain, 4 (4/60,
6.7%) suffered adhesive capsulitis, and 1 (1/14, 7.1%)
suffered complex regional pain syndrome. The pain in
75 of patients (70.8%) was related to the basal ganglia,
and 47 (47/60, 78.3%) of them suffered adhesive cap-
sulitis, 14 (14/19, 73.7%) suffered shoulder subluxation,
11 (11/14, 78.6%) had complex regional pain syndrome,
and 3 (3/13, 23.1%) suffered central pain. MRI of the
head of patients with central pain showed that pain was
related to the internal capsule in 85.7% of patients. The
pain of 19 patients (17.9%) was related to other sites,
including 9 cases (9/60, 15.0%) of adhesive capsulitis,
5 (5/19, 26.3%) of shoulder subluxation, 2 (2/14, 14.3%)
of complex regional pain syndrome, and 3 (3/13, 23.1%)
of central pain (1 related to the cerebellopontine angle
and 2 related to the brain stem and cerebellopontine
angle).

MRI of the shoulder of 42 stroke patients with hemip-
legic shoulder pain showed tendon and ligament lesions
(57.1%) and rotator cuff tear (38.1%). Of 22 patients
with adhesive capsulitis, 8 and 7 suffered rotator cuff
tear, 14 and 6 suffered tendon and ligament lesions,
and 9 and 8 suffered intra-articular hemorrhage prior to
and following treatment, respectively. Of 9 patients with
shoulder subluxation, 4 and 3 suffered rotator cuff tear,
5 and 1 suffered tendon and ligament lesions, and 6
and 4 suffered intra-articular hemorrhage prior to and
following treatment, respectively. Of 7 patients with
complex regional pain syndrome, 3 (42.9%) and 1
(50.0%) suffered rotator cuff tear, 4 (57.1%) and 1
(50.0%) suffered tendon and ligament lesions, and 1
(14.3%) and 0O suffered intra-articular hemorrhage prior
to and following treatment, respectively. Of 4 patients
with central pain, 1 had myotenositis and was cured
after treatment for 4 weeks. However, rotator cuff tear
and intra-articular hemorrhage were not significantly
improved.

Misdiagnosis

In 223 stroke patients, 126 were complicated with
shoulder pain, 5 suffered adhesive capsulitis at the
healthy side which was misdiagnosed as shoulder pain
post stroke, 3 had upper humeral fracture and shoulder
dislocation due to falling in hospital, which was mis-
diagnosed as shoulder pain post stroke, and 12 with
shoulder subluxation were misdiagnosed as complex
regional pain syndrome.

Rehabilitation treatment
Of 106 patients with shoulder pain, 51 were subjected to
pain education prior to treatment. The 60 patients with
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adhesive capsulitis were treated with joint mobilization,
including 24 patients (40.0%) additionally subjected to
regional electroacupuncture and 29 (48.3%) subjected to
manipulation. The 19 patients with shoulder subluxation
were treated by correcting scapular posture, stimulating
the tension and activity of muscles surrounding the
shoulder, and passive activities of the shoulder joint in a
pain-free range, including 9 (47.4%) additional subjected
to regional electroacupuncture and 10 (52.6%) subjected
to manipulation. The 14 patients with complex regional
pain syndrome were treated with desensitization, wax
therapy, and joint motion, including 7 (53.8%) additional
subjected to regional electroacupuncture and 5 (38.5%)
subjected to manipulation. The 13 patients with central
pain were subjected to pain management and joint mo-
tion, as well as antidepressant drugs if necessary, in-
cluding 2 (14.3%) additional treated with manipulation.
All the treatments were conducted once daily, 30—
45 minutes for each treatment, with 4 weeks as one
course of treatment.

Following 4 weeks of rehabilitation treatment, the
shoulder pain, upper limb motion, and function inde-
pendence were significantly improved (Table 1). Analy-
sis of variance showed that upper limb motor function
and pain were significantly improved in patients with
adhesive capsulitis treated with electroacupuncture
compared with those treated with simple physical
therapy and manipulation (P < 0.05). Independent
sample t-test showed that for patients with shoulder
subluxation or complex regional pain syndrome, phys-
ical therapy in combination with electroacupuncture
significantly ameliorated upper limb motion and pain
compared with physical therapy in combination with
manipulation (P < 0.05). Analysis of variance showed
that physical therapy alone or in combination with elec-
troacupuncture and manipulation exhibited similar ef-
fects on upper limb motion and pain of patients with
central pain (P > 0.05), but physical therapy in combi-
nation with electroacupuncture significantly improved
function independence. In addition, 61.5% (n = 8) of
patients with central pain received antidepressant drugs
3 months after shoulder pain.

Factors related to curative effects of hemiplegic
shoulder pain

Pain management included an evaluation system of pain,
formulation of therapy for pain, management of general
condition of patients, pain relief, and pain-related educa-
tion. To understand the influential factors in pain man-
agement, we assigned the related factors in the investi-
gation as described in Table 2.
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Table 1 Pain, upper limb function, and function independence in patients with shoulder pain post stroke prior to and following
various treatments
Type of pain Treatment Before treatment F P After treatment F P
Adhesive capsulitis VAS 2.556 0.087 40.785 0.000
PT 4.860+0.900 2.862+0.378%
PT+EA 4.631+1.245 1.750+0.422°
PT+MA 3.933+1.412 2.763+0.435%
FMA 0.025 0.875 4.309 0.043
PT 34.000+£3.428 50.556+10.321%
PT+EA 35.600+3.480 52.933+7.884%
PT+MA 36.667+2.944 52.667+11.219%
FIM 2.439 0.124 0.096 0.758
PT 41.333+5.050 70.556+7.748
PT+EA 45.200+4.224 71.244+7.007
PT+MA 46.833+7.441 71.000+6.542
Central pain VAS 1.933 0.198 0.621 0.451
PT 9.750+0.500 7.750+0.500
PT+EA 9.428+0.787 4.143+0.378
PT+MA 9.333+2.082 5.667+0.577
FMA 1.106 0.320 2.889 0.123
PT 37.750+1.258 44.250+0.957
PT+EA 37.857+1.952 43.857+1.952
PT+MA 34.667+3.512 42.667+3.511
FIM 0.928 0.361 6.573 0.030
PT 55.250+£1.708 69.750+0.500%
PT+EA 53.857+3.625 68.286+2.430%
PT+MA 55.333+£2.082 69.667+0.577%
Shoulder subluxation VAS 2.384 0.141 37.503 0.000
PT+EA 4.000+0.866 0.220+0.441%
PT+MA 3.210+1.317 1.211+0.422?
FMA 1.008 0.393 7.215 0.000
PT+EA 33.889+3.408 61.111+1.054%
PT+MA 35.200+3.120 47.800+6.408%
FIM 2.047 0.180 9.883 0.003
PT+EA 45.778+4.265 77.222+3.866%
PT+MA 43.000+4.372 68.700+6.447%
CRPS VAS 0.619 0.431 28.401 0.020
PT+EA 5.712+1.113 3.147+0.378%
PT+MA 6.201+0.837 3.802+0.447%
FMA 0.472 0.851 9.026 0.000
PT+EA 34.857+3.671 60.143+1.464%
PT+MA 35.200+1.643 43.600+4.561%
FIM 1.890 0.167 14.357 0.000
PT+EA 47.143+2.340 75.571+1.512%
PT+MA 45.200+2.040 66.200+1.789%
Results are expressed as mean + SD. There were 60 cases of adhesive capsulitis, 13 of central pain, 19 of shoulder subluxation, and 14 of
CRPS. The curative effects of patients with adhesive capsulitis and central pain treated with different treatments were compared using one-way
analysis of variance. The comparison between patients with shoulder subluxation and CRPS was conducted using an independent sample t-test.
#P < 0.05, vs. before treatment (paired t-test).
CRPS: Complex regional pain syndrome; VAS: visual analog scale; FMA: Fugl-Meyer Assessment; FIM: function independent measurement; PT:
physical therapy; EA: electroacupuncture; MA: manipulation.

Multiple linear regression showed that the efficacy of
pain management was negatively correlated with in-
volvement of the posterior limb of the internal capsule,
time of shoulder pain, and duration between onset and
rehabilitation intervention, but positively correlated with
pain-related education before treatment, regression of
pain, and diagnosis of pain (Table 3). R* = 0.736 indi-
cates that 73.6% of patients were in accordance with the
statistical results: Y;= 5.465 — 2.873Xg + 1.721X;; +
0.822Xq + 0.280X5 + 0.398X,, — 0.494Xs.

DISCUSSION

Onset characteristics of hemiplegic shoulder pain
post stroke

The present study retrospectively reviewed the diagnosis,
treatment, and yearly treatment of 310 stroke patients
with hemiplegic shoulder pain from three hospitals in
Nanjing, China. Several characteristics were found, as
follows:
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Table 2 Definition and assignment of related factors
influencing recovery of hemiplegic shoulder pain post
stroke

Variable Name Definition and assignment

X1 Gender Male=0
Female=1
Xo Age Year
X3 Frequency of First time=0
stroke 2 times=1
23 times=2
<1 month=0
>1 month, £3 months=1
>3 months, <6 months=2
>6 months =3
Thalamus=0
Basal ganglia=1
Frontal, parietal lobe =2
Occipital cortex=3
Insular lobe=4
Brain stem, cerebellopontine an-
gle=5
Xe Posterior limb of ~ Yes=0
internal capsule No=1
affected or not
X7 Diagnosis of
shoulder pain

Xa Course of stroke

Xs Foci of stroke

Adhesive capsulitis=0
Shoulder dislocation/subluxation=1
CRPS=2
Central pain=3
Others=4
Xs Occurrence of pain Within 1 month post stroke=0
1-3 months post stroke=1
3-6 months post stroke=2
26 months post stroke=3
Xo Regression of pain Within 1 month after pain
(21 month)=0
1-6 months after pain (>1 month,
<6 months)=1
6 months after pain (>6 months)=2
X10 Duration between Within 1 week after onset=0
onset and rehabil- 1 week to 1 month after onset=1
itation intervention 1-6 months after onset=2
6 months after onset=3

X Pain-related edu- No=0
cation before Yes=1
treatment

X1z Treatment PT=0

PT+EA=1
PT+MA=2

Xi3 VAS scores before VAS
treatment

Xia FMA scores before FMA
treatment

X5 FIM scores before FIM
treatment

Foci of stroke (Xs) were confirmed by CT and MR, and shoulder
pain (X7) was diagnosed according to diagnostic criteria of
shoulder pain classification**®. Age was not arranged and not
included in the study.

CRPS: Complex regional pain syndrome; VAS: visual analog
scale; FMA: Fugl-Meyer Assessment; FIM: function independent
measurement; PT: physical therapy; EA: electroacupuncture;
MA: manipulation.

(1) Incidence gradually increased: Pinedo et al ¥ re-
trospectively analyzed the incidence of complications at
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1 year post stroke and found that the incidence of
shoulder pain was the highest, accounting for 40%. In
the present study, the increase in the number of patients
with hemiplegic shoulder pain may be associated with
the increase of stroke incidence, diagnostic criteria of
shoulder pain and modified study methods, or increased
attention of physician on hemiplegic shoulder pain post
stroke. In addition, 74.5% of patients were from the town
where the study was conducted, 67.9% of whom were
office or physical workers, indicating that environment is
associated with the incidence of hemiplegic shoulder
pain post stroke.

(2) Adhesive capsulitis was the main cause: Of 106
patients with shoulder pain, the incidence of adhesive
capsulitis was 56.6%, shoulder subluxation was 17.9%,
complex regional pain syndrome was 13.2%, and cen-
tral pain was 12.3%. In another study, 50% of stroke
patients suffered adhesive capsulitis, 44% had shoulder
subluxation, and 16% had complex regional pain syn-
drome™™. Kendall™® reported that rotator cuff tear was
the major cause, with 50-81% of stroke patients de-
veloping shoulder subluxation. In another study of 114
stroke patients with shoulder pain, 71 suffered shoulder
subluxation, 70 had complex regional pain syndrome,
70 had shoulder impingement syndrome, 49 suffered
adhesive capsulitis, and 10 had thalamic pain™®.
Compared with these studies, the incidence of shoulder
subluxation was lower in the present study, possibly
due to early appropriate nursing and rehabilitation in-
tervention.

(3) Significant differences in rehabilitation of shoulder
pain resulted from different causes: MRI suggested that
rotator cuff tendon and ligament lesions were signifi-
cantly improved after 4 weeks of comprehensive rehabil-
itation treatment, while rotator cuff tear in patients with
adhesive capsulitis remained unchanged. Yamamoto
et al ® reported that 20.7% of people at a mean age of
57.9 years suffered full-thickness tear of the rotator cuff.
Other studies reported proliferation of fibroblast and
thickening of vessel wall in the articular capsule of the
rotator cuff?*?4. Thus, the remaining rotator cuff tear
following 4 weeks of treatment may result from a large
number of fibroblasts and type 1l collagen, which pro-
moted scar formation and reduced tissue elasticity. In
addition, the adhesive capsulitis always complicates with
tendon and ligament lesions. A MRI examination showed
thickening of the coracohumeral ligament and the joint
capsule in the rotator cuff interval, as well as the subco-
racoid triangle sign, in patients with periarthritis of the
shoulder®!,
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Table 3 Multiple linear regression analysis of factors influencing effectiveness of treatments for hemiplegic shoulder pain
post stroke
Influential factor Regression coefficient Standard error Standardized regression coefficient t P

Involvement of posterior limb of internal capsule —2.873 0.393 —0.568 —7.315 0.000
Pain-related education before treatment 1.721 0.218 0.475 7.910 0.000
Regression of pain 0.822 0.180 0.299 4.562 0.000
Diagnosis of pain 0.280 0.113 0.168 2.470 0.015
Duration between onset and rehabilitation 0.398 0.146 —0.153 —2.731 0.007

intervention
Occurrence of pain -0.494 0.243 —0.163 —2.731 0.045
Error variance 5.465 0.535 = 10.209 0.000

In the present study, the incidence of hemorrhage in the
joint capsule was higher than rotator cuff tear and tendon
and ligament lesions following 4 weeks of treatment,
indicating that the comprehensive treatment could not
control hemorrhage in the joint capsule when compared
with shock wave therapy, which could promote resorp-
tion of the hemorrhage in the joint capsule®*?%,

(4) Onset of shoulder pain of different types was varied:
A perspective study showed that 34% of stroke patients
had shoulder pain, 28% of which occurred in 2 weeks,
and 87% of which occurred in 2 months®®. In addition,
80% of shoulder pain regressed after 6 months. The
occurrence of shoulder pain may be associated with
muscle spasm of the shoulder joint post stroke. In the
present study, shoulder subluxation occurred within
1 month post stroke, possibly because of reduced ro-
tator cuff muscle force. Adhesive capsulitis and com-
plex regional pain syndrome always appeared in 1-3
months, while central pain was found at 3 months post
stroke (57.1% in 1-3 months, and 42.9% in 3-6
months). 53.8% of central pain was related to the tha-
lamus, 23.1% to basal ganglia, and 23.1% to the brain
stem or cerebellopontine angle. There are few reports
regarding correlation between shoulder pain and stroke
foci. Nevertheless, the thalamus is a relay station of
sensory information transfer, and any lesion in the spi-
nothalamic pathway or cortical projection fibers was
reported to attenuate central inhibition and result in
central pain®"?,

Effectiveness of pain management

In the present study, the degree of shoulder pain, upper
limb function, and function independence in 106 patients
were significantly improved following comprehensive
rehabilitation treatment. Physical therapy plus regional
electroacupuncture exhibited better effects on pain due
to shoulder subluxation and complex regional pain syn-
drome compared with the other therapies, consistent
with previous results®®3Y. Functional neuromuscular

electrical stimulation can significantly relieve hemiplegic
shoulder pain post stroke compared with body surface
electrical stimulation®. High voltage pulse can effec-
tively improve shoulder subluxation and relieve pain®®.
Physical therapy, electroacupuncture, and manipulation
produced a significant improvement in upper limb func-
tion and function independence. Functional electrical
stimulation effectively improved upper limb function in
patients with hemiplegic shoulder pain®**. Electrical
nerve stimulation can promote recovery of muscles sur-
rounding the shoulder pain and relieve the should pain®’.
Botulinus toxin in combination with physical therapy has
been shown to attenuate hemiplegic shoulder pain®®®.
Segmental neuromyotherapy could also relieve hemip-
legic shoulder pain and arm function®.

In the present study, the effectiveness of pain man-
agement was negatively correlated with involvement of
the posterior limb of the internal capsule and time of
shoulder pain, and the duration between onset and
rehabilitation intervention, but positively correlated with
pain-related education before treatment, regression of
pain, and diagnosis of pain. Stroke patients with an
affected internal capsule mainly suffered central pain,
which occurred at 3 months post stroke. As the patho-
genesis is complex, there is no effective analgesia
method. Moreover, the later that shoulder pain occurred,
the more difficult the diagnosis. Thus, pain manage-
ment was negatively correlated with involvement of the
posterior limb of the internal capsule and time of
shoulder pain. Pain-related education prior to treatment
can provide a better understand of pain cause, cha-
racteristics, treatment protocols, course of treatment,
cost, and prognosis, and promote the active participa-
tion of patients in pain management. Thus, outcomes
were positively correlated with pain- related education
before treatment. In this study, shoulder pain, not cen-
tral pain, disappeared in 76.7% of patients. The longer
the duration from shoulder pain onset, the milder the
pain. Diagnosis of pain is beneficial to formulating
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treatment protocols and prevention of re-injury, and can
promote efficacy of pain management.

Several factors can influence pain management, includ-
ing diagnosis of pain, time of onset, regression of pain,
and involvement of the posterior limb of the internal
capsule. Therefore, the type of shoulder pain and time of
onset can provide reference for prevention of shoulder
pain and reduce the rate of misdiagnosis. Moreover, they
can influence the prognosis and effectiveness of pain
management in the early period of shoulder pain.

In conclusion, to our knowledge there are no previous
reports on the incidence and morbidity of hemiplegic
shoulder pain post stroke in China. The present study
selected stroke patients over 5 years from three hos-
pital of Nanjing, China. However, a large-scale retros-
pective study and multi-center clinical randomized con-
trolled trails are needed to study characteristics of he-
miplegic shoulder pain post stroke. In addition, the dif-
ferences in our study compared with those outside
China may be attributed to regional and cultural differ-
ences. Thus, multicenter epidemiological investigations
based on different populations are necessary to deter-
mine the incidence of hemiplegic shoulder pain post
stroke in China, to search for potential etiological fac-
tors, and to further our understanding of hemiplegic
shoulder pain post stroke.

SUBJECTS AND METHODS

Design
Retrospective case analysis.

Time and setting

The study was conducted in the Department of Acu-
puncture Rehabilitation, Jiangsu Province Hospital of
Traditional Chinese Medicine, Ruihaibo Medical Rehabil-
itation Center, and Department of Acupuncture Rehabili-
tation, Jiangsu Province Second Hospital of Traditional
Chinese Medicine between February 2007 and January
2012.

Subjects

Stroke patients admitted to the Department of Acupunc-
ture Rehabilitation, Jiangsu Province Hospital of Tradi-
tional Chinese Medicine, Ruihaibo Medical Rehabilitation
Center, and Department of Acupuncture Rehabilitation,
Jiangsu Province Second Hospital of Traditional Chinese
Medicine between February 2007 and January 2012
were selected. Patients were diagnosed according to the
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criteria of clinical manifestations and diagnosis of he-
miplegic shoulder pain of Chinese Standards for Diag-
nosis and Treatment of Rehabilitation Medicine, formu-
lated by the Department of Medical Administration, Min-
istry of Health, China in 1999™. Adhesive capsulitis was
diagnosed according to the Diagnostic Standard of Tra-
ditional Chinese Medicine Syndrome, formulated by the
State Administration of Traditional Chinese Medicine™?
and confirmed by special examination and imaging evi-
dence™. Shoulder subluxation was diagnosed based on
related clinical manifestations and diagnosis of Chinese
Standards for Diagnosis and Treatment of Rehabilitation
Medicine™. Complex regional pain syndrome was di-
agnosed according to the standard of the International
Association for the Study of Pain: important nerve injury
as complex regional pain syndrome II; no important
nerve injury as complex regional pain syndrome 1™, The
diagnostic criteria of central pain included several as-
pects: (1) central nervous system disease exists with
possible lesion and functional disturbance at any level of
the neural axis; (2) pain appears immediately or later
after onset of the disease; (3) the pain may be constant,
intermittent, or paroxysmal, or present in a hyperalgesia
manner; (4) the pain appears in different types at one or
different sites; (5) the intensity of pain is different, and the
pain can be induced in response to various internal and
external stimuli, such as touching, cold, or sudden exci-
tation; (6) somatic sensation is abnormal, manifested by
abnormal pain, hyperesthesia, or parasthesia, dyses-
thetic pain; (7) the presence or absence of non-sensory
neurologic symptoms and signs (no association between
central pain and incoordination); (8) the presence or
absence of psychological and mental disturbances (the
majority of patients with central pain are normal); (9) the
pain should not be psychological; (10) the diagnosis of
some central pain should be confirmed using clinical
background and diagnostic standards based on labora-
tory examinations (quantitative sensory test, somato-
sensory evoked potential, cerebrospinal fluid, electro-
myogram, CT and MRI)"*? to differentiate that the pain is
not nociception or from a peripheral nerve.,

Inclusion criteria

The patients were diagnosed in accordance with cerebral
infarction criteria of Cerebrovascular Disease Diagnosis
Points, formulated by the Fourth National Conference on
Cardiovascular Disease in 1995"*" and confirmed by CT
or MRI. They were aged = 40 years and admitted to our
hospital within 1 month after onset. All patients exhibited
unilateral limb paralysis, with no audiovisual disturbance
or psychiatric history. Patients cooperated well with the
study.
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Exclusion criteria

Patients were excluded if they had brain trauma or cere-
bral hemorrhage induced by coagulation disorders,
aneurysm, arteriovenous malformation, or brain tumor; if
they suffered upper limb or shoulder fracture due to ac-
cident at 3 months before or after onset; or if they exhi-
bited shoulder subluxation, periarthritis of the shoulder,
or long-period of pain before admission. In addition, pa-
tients with incomplete clinical data were not included.

A total of 106 stroke patients with hemiplegic shoulder
pain were included. They all underwent physical therapy,
and additional manipulation or acupuncture if they
wanted.

Methods

Investigation methods

The questionnaire was self-designed, and was filled out
by professional physicians. For patients treated several
times, they filled the hospitalization data for the first time,
and the other clinical data were regarded as follow-up
data. The questionnaire included several items: (1) gen-
eral items of stroke patients: gender, age, occupation,
and course of disease; (2) classification and treatment of
stroke and shoulder pain: clinical type of stroke (he-
morrhagic, ischemic), staging (frequency of stroke,
course of disease; period of shoulder pain onset and
regression), type of shoulder pain, course of stroke and
shoulder pain, major symptoms and signs, auxiliary ex-
aminations, evaluation methods, diagnosis methods,
differential diagnosis, and treatment (drugs, curative
effects, and outcomes).

Evaluation methods

The pain degree of 106 patients was assessed by reha-
bilitation physicians at 1 week before treatment and
1 week before discharge using visual analogue scales
(0-10 scores, 0: no pain; 10: severe pain'*?). Fugl-Meyer
Assessment was used to assess the upper limb motor
function (66 scores in total; higher scores represent bet-
ter function)*®. Function independence was assessed
using function independent measures (18 items in total,
each item scored from 7-1, with highest scores of 126;
higher scores represent better independence)™*.

Statistical analysis

Data were analyzed using descriptive statistics. Numera-
tion data were expressed as rate, and measurement data
as mean = SD. The curative effects of patients with ad-
hesive capsulitis and central pain treated with different
treatments were compared using a one-way analysis of
variance. The comparison between patients with shoul-

der subluxation and complex regional pain syndrome
was conducted using an independent sample t-test. The
comparison between before and after treatment was
conducted using a paired t-test. General condition and
treatment-related information of 106 cases were ana-
lyzed using multiple linear stepwise regression to explore
influential factors of pain management. A value of P <
0.05 was considered statistically significant.
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