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Hemiplegic Shoulder Pain Syndrome: Frequency and
Characteristics During Inpatient Stroke Rehabilitation
Alexander W. Dromerick, MD, Dorothy F. Edwards, PhD, Ashok Kumar, MD

ABSTRACT. Dromerick AW, Edwards DF, Kumar A.
Hemiplegic shoulder pain syndrome: frequency and character-
istics during inpatient stroke rehabilitation. Arch Phys Med
Rehabil 2008;89:1589-93.

Objective: To clarify the pathophysiology of hemiplegic
shoulder pain by determining the frequency of abnormal shoul-
der physical diagnosis signs and the accuracy of self-report.

Design: Prospective inception cohort.

Setting: Academic inpatient stroke rehabilitation service.

Participants: Consecutive admissions (N=46) to stroke re-
habilitation service.

Interventions: Not applicable.

Main Outcome Measures: The Neer test, Speed test, acro-
mioclavicular shear test, Rowe test, and palpation for point
tenderness.

Results: Participants were enrolled at a mean time to eval-
uation of 18.9*=14.1 days after stroke. Weakness of shoulder
flexion, extension, or abduction was present in 94% of subjects,
and neglect was found in 29%. Pain was present by self-report
in 37%. The most common finding, which was found in nearly
all persons with abnormalities in the study physical examina-
tion maneuvers, was bicipital tendon tenderness (54%), fol-
lowed by supraspinatus tenderness (48%). The Neer sign was
positive in 30%; 28% had the triad of bicipital tenderness,
supraspinatus tenderness, and the Neer sign. Self-reported pain
was a poor predictor of abnormalities elicited on the examina-
tion maneuvers, even in those without neglect.

Conclusions: Our data implicate 2 vertical stabilizers of the
humerus in early onset hemiplegic shoulder pain, the long head
of the biceps and the supraspinatus. Our results also suggest
that simple questioning of stroke rehabilitation inpatients about
shoulder pain may not be adequate for clinical care or research
purposes, even in the absence of neglect.

Key Words: Cerebrovascular accident; Joint diseases; Phys-
ical examination; Rehabilitation; Shoulder; Shoulder pain;
Stroke.

© 2008 by the American Congress of Rehabilitation Medi-

From the Departments of Rehabilitation Medicine, National Rehabilitation Hospi-
tal, Georgetown University, Washington, DC (Dromerick); and Division of Physical
Medicine and Rehabilitation and Department of Neurology (Dromerick, Kumar,
Edwards), Programs in Occupational Therapy (Dromerick, Edwards), and Physical
Therapy (Dromerick), Washington University School of Medicine, St. Louis, MO.

Supported by the Missouri Arthritis Foundation, the National Institute for Neuro-
logic Diseases and Stroke (grant no. NS41261), and the James S. McDonnell Foun-
dation (grant no. 21002032).

No commercial party having a direct financial interest in the results of the research
supporting this article has or will confer a benefit upon the authors or upon any
organization with which the authors are associated.

Correspondence to Alexander W. Dromerick, MD, Dept of Rehabilitation Medicine,
Georgetown University School of Medicine, National Rehabilitation Hospital, 102
Irving St NW, Washington, DC 20010, e-mail: alexander.w.dromerick @medstar.net.
Reprints are not available from the author.

Published online July 2, 2008 at www.archives-pmr.org.

0003-9993/08/8908-00138$34.00/0
doi:10.1016/j.apmr.2007.10.051

cine and the American Academy of Physical Medicine and
Rehabilitation

F RECENT SCIENTIFIC FINDINGS regarding activity de-

pendent neuroplasticity and recovery'~ are clinically rele-
vant, then the hemiplegic shoulder pain syndrome takes on new
importance in stroke rehabilitation. The presence of pain dis-
courages movement and might hinder recovery. The effective-
ness of any motor restoration technique will be diminished if
patients cannot tolerate active or passive shoulder movements,
and these people may be deprived of recovery they might
otherwise have had. Thus, hemiplegic shoulder pain will need
to be effectively prevented or treated so that it does not become
a practical roadblock to implementation of newer upper-
extremity rehabilitation strategies.

The reported frequency of hemiplegic shoulder pain syn-
drome varies from 5% to 84% of stroke patients.’> Despite the
high frequency of hemiplegic shoulder pain syndrome, the
literature is full of conflicting reports about the epidemiology,
risk factors, and etiology of hemiplegic shoulder pain syn-
drome. Symptoms can appear in the first weeks after the stroke,
or develop much later.%’ Risk factors for hemiplegic shoulder
pain syndrome identified in the literature include glenohumeral
subluxation, hemineglect, spasticity, flaccidity, and prior shoul-
der pathology.®!" Several clinical diagnoses have been pro-
posed as causes of hemiplegic shoulder pain syndrome, includ-
ing rotator cuff tendonitis or tears, subacromial bursitis,
bicipital tendonitis, diffuse shoulder pain or adhesive capsuli-
tis, brachial neuralgias, sympathetically mediated pain, and
referred pain.'>!'” The presence of hemiplegic shoulder pain
syndrome is associated with poorer motor recovery, though a
causal link has not been made.”®

One approach to clarifying hemiplegic shoulder pain syn-
drome would be to determine which shoulder structures act as
pain generators at any given time after stroke. Objectively
classifying the symptoms experienced by persons with hemi-
plegic shoulder pain syndrome would be an important step
toward understanding the pathophysiology of this condition.
Ideally, such an assessment would be reliable, simple, and done
at the bedside to minimize expense and time away from ther-
apies.

We have recently shown interobserver reliability of an ex-
amination of many of the soft tissue structures of the shoulder
joint commonly thought to participate in pain generation after
stroke.'® We now describe the use of this evaluation to catalog
the clinical phenomena of hemiplegic shoulder pain syndrome
involving these structures during inpatient stroke rehabilitation.
We hypothesized that patients would accurately self-report
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when they had elicitable pain, and that we could sort them into
different subgroups based on which soft tissue structures were
found to be involved on physical examination. Understanding
the different subgroups would lead to a deeper understanding
of the pathophysiology of hemiplegic shoulder pain syndrome
and thus toward improved treatment.

METHODS

This was a prospective cross-sectional study done in an
academic stroke rehabilitation program, and was approved by
the Washington University Human Studies Committee. All
persons admitted for stroke rehabilitation during the 3-month
study period were included in this study, except those who
refused, were unable to follow 1-step commands, or could not
provide informed consent.

Each consenting subject was interviewed and examined
within 2 weeks of rehabilitation admission. This was a spe-
cialty academic service, and particular attention was paid to
staff training and equipment to minimize inadvertent hemiple-
gic shoulder trauma. Upper-extremity care for hemiparesis was
the routine provided on the service; this consisted primarily of
arm boards, passive and active range of motion, and compres-
sion gloves in cases with substantial dependent edema. Slings
were used only during mobility training sessions in the therapy
gym. All staff was instructed in proper transfer techniques, and
gait belts or lift devices were used for transfers.

Each assessment was performed by a single physiatrist. They
interviewed subjects for self-report of handedness and for any
history of stroke or shoulder pain. The interview also included
a pain questionnaire noting the presence or absence of pain,
location, intensity, radiation, and pain at rest versus end of
range was completed. Each subject was interviewed by the
investigator, who recorded pain intensity and location by usin%
a visual analog scale for pain and a diagram of the shoulder.'
To rate neglect, the NIHSS neglect item was used; a score of 0
indicates no neglect, a score of 1 indicates either visual or
somatosensory neglect, and a score of 2 indicates both somato-
sensory and visual neglect.®® Shoulder strength in flexion,
abduction, and extension was measured by using the MRC
scale.”! Hypertonicity in shoulder flexion and abduction and
elbow flexors were measured with the MAS.?* Hypertonicity
was present if the tested muscle group had a score of at least 1
on the MAS.

The result of the interobserver reliability study has been
reported elsewhere.'® Physical examination of the affected
shoulder began with a structured musculoskeletal examination
to identify sites of tenderness on palpation.”® Specific sites
were palpated. Anteriorly, the tendon of the long head of the
biceps was palpated between the lesser and greater tuberosities
of the humeral head. The supraspinatus tendon was palpated
anteriorly over its insertion at the greater tuberosity of the
humerus, with the arm at 30° of shoulder extension. The
subacromial area was examined by palpating the gap between
the acromial process and head of the humerus on the supero-
lateral aspect of shoulder. Pain in the subacromial region is
usually attributed to inflammation of the subacromial bursa.
The ACJ, coracoid process, and surrounding soft tissues were
also examined for any localized or diffuse tenderness. Diffuse
tenderness was defined as generalized shoulder girdle tender-
ness without localizing features.

Four physical diagnosis maneuvers were tested, described in
detail in a previous article.'® In the Neer impingement test,?*
the subject’s arm was elevated through forward flexion by the
examiner passively bringing greater tuberosity against the an-
teroinferior border of the acromion. An abnormal finding is the
provocation of pain; such provocation is said to be indicative of
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Table 1: Participant Characteristics (N=46)

Characteristics Values

Age (y) 57.30+25.20 (33—78)
Male subjects 24 (52)
Prior nondisabling shoulder pain 7 (15)
Prior stroke 13 (28)
Stroke location
Left 24 (52)
Right 22 (48)
Dominant side affected 23 (50)
Shoulder weakness present

Flexion 39 (85)

External rotation 40 (87)

Abduction 43 (94)
Hypertonicity present

Shoulder flexion 30 (66)

Shoulder abduction 30 (66)

Elbow flexion 32 (70)
Self-reported pain 17 (37)
Neglect 13 (28)
Sensory loss 4(9)

NOTE. Values are mean * SD (range) or n (%).

impingement of the rotator cuff or injury to the supraspinatus
muscle. In the Speed test,” the examiner actively resisted the
shoulder elevated in forward flexion at the plane of the scapula
in a completely extended elbow with the forearm medially
rotated by the patient. Pain in the bicipital groove is said to be
indicative of bicipital tendon involvement. The acromioclavic-
ular shear test?® is said to indicate pathology at the ACJ. This
maneuver is performed with the subject sitting; the examiner
cups his/her hands anteriorly on the clavicle and posteriorly on
the spine of scapula. Squeezing the heel of the hands together
elicits pain in the presence of ACJ inflammation. Finally, we
used the Rowe test to show multidirectional instability in the
shoulder.? In this test, the patient was seated in bed with the
waist flexed at a 45° angle while the examiner held the head of
the humerus by placing 1 hand over the shoulder so that the
index and the middle fingers sat over the anterior aspect of the
humeral head and the thumb on the posterior aspect of the
humeral head. The examiner then exerted anterior and posterior
force to elicit instability in either direction. For inferior insta-
bility, traction was applied vertically to elicit a sulcus sign.

Data were entered into SPSS* for Windows. Descriptive
statistics were computed for all variables. Chi-square analyses
were used to determine significant differences between groups.
An a priori P value of less than or equal to .05 was used as the
criterion for significance.

RESULTS

Evaluations were completed in all 46 subjects who met entry
criteria. Five other patients admitted for stroke rehabilitation
during the study period were not included: 3 were unable to
participate due to severe aphasia, 1 patient refused, and one
was transferred back to the acute medical floor for medical
complications. The mean time from stroke onset to the first
evaluation was 18.9*+14.1 days.

Table 1 presents the demographic characteristics of the sam-
ple. Fifty percent of all strokes involved the dominant hand; all
but 2 subjects reported right hand dominance prior to stroke.
Thirteen (28%) subjects reported a history of a prior stroke, and
7 (15%) self-reported preexisting shoulder pain on the affected
side. Using the NIHSS neglect item, 71% of subjects were
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Table 2: Frequency of Physical Examination Findings

Examination Finding Frequency

Tenderness on palpation

Bicipital 25 (54)

Supraspinatus 22 (48)

Subacromial 12 (26)

ACJ 3(7)

Diffuse 1(2)
Positive physical examination maneuver

Neer test 22 (48)

Rowe test 6(13)

Acromioclavicular shear test 5(11)

Speed test* 4(9)

NOTE. Values are n (%).
*Thirty-three percent of subjects could not cooperate due to weak-
ness.

rated as having no neglect, 21% with either visual or somato-
sensory neglect, and the remainder (8%) were found to have
both visual and somatosensory neglect. Weakness of shoulder
flexion, extension, or abduction was found in 94% of subjects
using the MRC muscle grading scale; the frequencies for each
muscle group can be found in table 1. Hypertonicity on passive
shoulder flexion or abduction was found in 70% of subjects,
measured by the MAS.

Pain was reported on interview by 17 (37%) of 46 subjects;
7 of these had pre-existing pain. On the interview, the most
frequently reported location of pain was anterior, found in 14
(30%) of the 46. Two subjects reported pain at rest, and the
remaining 15 reported pain only with passive movement. Pain
radiated down the arm in 12 subjects and to the chest in 1
subject. No subjects reported radiation of pain to the neck or
back.

Table 2 shows the frequency of tenderness elicited by pal-
pation. The most common finding, bicipital tendon tenderness
on the affected side (54%), was found in all persons with pain
on palpation, suggesting that the long head of the biceps was
involved in all subjects with pain elicited by palpation.
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Table 2 also shows that 25 subjects were positive on 1 or
more of the physical diagnosis maneuvers; the majority had
only 1 of the 4 signs present. The largest group (n=22) had the
Neer sign without any of the other 3 physical diagnosis ma-
neuvers being positive. There were no other obvious clusters of
signs. The Speed test for bicipital tendonitis was present in 9%,
but the maneuver could not be used in 33% of subjects because
of weakness.

Interestingly, inspection of individual data showed that the
single largest constellation of findings was the triad of bicipital
tenderness, supraspinatus tenderness, and shoulder impinge-
ment as indicated by a positive Neer sign. This triad was found
in 13 of 46 participants, representing 50% of subjects with
elicited pain, and 28% of all study participants.

We compared the frequency of self-reported pain to bicipital
tenderness elicited by palpation to determine whether subjects
might underreport pain (table 3). The majority of patients had
hypertonicity at the elbow and shoulder, as well as weakness in
the major shoulder muscle groups. The frequency of self-
reported pain was significantly lower than the frequency of
bicipital tenderness elicited by palpation. As an example of the
difficulty or relying solely on self-report, we found that 38% of
the patients who did not report pain on the interview had
bicipital tenderness (x*=8.5, P<<.004). Similar results were
found for rotator cuff tenderness (y*=8.9, P<<.003) and Neer
sign ()?>=12.6, P<.004). Using bicipital tenderness elicited on
palpation as the criterion standard, the sensitivity of self-
reported pain was .56 and the specificity was .86. Negative and
positive predictive values were .62 and .82, respectively. The
presence of neglect was not significantly associated with under-
reported pain (x*=2.11, P=.15). Patients with bicipital tender-
ness were also significantly more likely to have rotator cuff
(?=12.82, P=.001) and subacromial joint tenderness (x*=
9.11, P=.003) as well.

DISCUSSION

The most scientifically promising motor restoration strate-
gies require active or passive movement to improve upper-
extremity motor function. The applicability of treatments cur-
rently under study such as constraint-induced movement

Table 3: Characteristics of Patients With Pain on Palpation (tenderness) Elicited on Physical Examination

Bicipital Tenderness

No Bicipital Tenderness

Variable (n=25) (n=21) X2 (P)

Prior stroke 5(20) 8(38) 1.84 (.18)
Dominant side affected 15 (60) 8(38) 2.19 (.14)
Self-reported pain 14 (56) 3(14) 8.52(.004)
Prior shoulder pain 7 (28) 0(0) 6.93 (.008)
Neglect 19 (76) 14 (67) 0.53(.77)
Hypertonicity present

Shoulder flexion 17 (68) 13 (62) .254 (.88)

Shoulder abduction 17 (68) 13 (62 .254 (.88)

Elbow flexion 17 (68) 6 (29) .093 (.95)
Shoulder weakness present

Abduction 18 (72) 16 (76) 4.90 (.08)

Flexion 18(72) 16 (76) 4.29 (.12)

External rotation 15 (64) 7 (33) 3.48(.17)
Rotator cuff tenderness 18 (72) 4(19) 12.83 (<.001)
Subacromial tenderness 11 (44) 1(5) 9.11 (.003)
ACJ tenderness 3(12) 0(0) 2.67 (.10)
Positive acromioclavicular shear test 4 (16) 1(5) 1.49 (.36)
Positive Neer test 16 (64) 6 (29) 5.74 (.02)
Positive Rowe test 4(16) 2(10) 0.42 (.67)
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therapy, robotics, and functional electric stimulation®'
will be limited if the hemiplegic shoulder pain syndrome can-
not be better managed. Pain on movement will discourage
upper-extremity use, and may cause patients to use their arm in
productive activity less than their motor capacity or future
assistive technologies would otherwise allow.

The syndrome of hemiplegic shoulder pain syndrome re-
mains poorly understood. In many published studies, the syn-
drome is often treated as a unitary condition, as if the patho-
physiology and sources of pain within the shoulder were no
different from patient to patient. The validity of this assump-
tion is unknown. Many studies have indirectly addressed
pathophysiologx by evaluating possible risk factors for shoul-
der pain®®!'3%%; we now extend their findings by using stan-
dard and reliable physical diagnosis techniques to specifically
identify pain generators in the hemiplegic shoulder. A newly
published study with different goals and a different design
showed similar rates of self-reported pain and abnormal phys-
ical findings.**

The data in tables 2 and 3 implicate the long head of the
biceps and the rotator cuff (particularly the supraspinatus in-
sertion) as common pain generators in early-onset hemiplegic
shoulder pain syndrome. Biceps tenderness, supraspinatus ten-
derness, and Neer sign were found far more frequently than
other signs, and the triad occurred together in 50% of subjects
with elicited pain and 28% of all participants. The function of
the long head of the biceps tendon is poorly understood (re-
views*>*®) but the most widely accepted roles for this structure
are to center the humeral head in the glenoid fossa and to
reduce vertical translations.?” The biceps plays an increasingly
important role in glenohumeral stabilization as the shoulder
becomes more unstable,® such as in the case of hemiplegia,
and this may explain why the most frequent sign was bicipital
tenderness. Like the long head of the biceps, the supraspinatus
is a vertical stabilizer of the glenohumeral joint. That 2 vertical
stabilizers are so frequently involved supports Cailliet’s con-
tention’ that downward stretching of the joint capsule and
surrounding musculotendinous structures causes injury and
thus pain. Shoulder impingement, common in the elderly, is
known to injure the supraspinatus tendon,>® and may also
contribute to the high prevalence of supraspinatus findings in
our sample. Pathologic findings in other portions of the shoul-
der complex were far less frequent than those involving the
long head of the biceps and the supraspinatus tendon. Because
this study used a single time point early after stroke, it does not
address the temporal sequence of shoulder pathology after
stroke, but suggests that these other structures become in-
volved, if at all, only later in the process. Our results are
consistent with 2 other studies that attempt to assign a specific
etiology for hemiplegic shoulder pain syndrome: a report that
50% of those with late hemiplegic shoulder pain syndrome
experience improvement in shoulder pain after an injection of
local anesthetic in the subacromial space'® and a shoulder
arthrography study in which 33% to 40% of persons with late
hemiplegic shoulder pain syndrome had rotator cuff tears.'”

Our hypothesis that self-report would correspond to physical
findings was not supported. We found that patient self-reports
of pain significantly underestimated the extent of pain found on
physical examination, even in participants without visuospatial
neglect. Thus, simply questioning patients about shoulder pain
in the early stages may not be adequate for clinical care or for
future studies of the pathophysiology or treatment of hemiple-
gic shoulder pain. Based on the data from our sample, if one
were to rely only on patient reports of pain, almost 40% of
those who denied pain would subsequently show pain on
physical examination. We conclude that in the clinical setting,
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simple questioning of patients may not be sufficient, and that in
the research setting, clinical examinations performed by skilled
raters will be important.

Most studies first evaluate ?atients many weeks after initia-
tion of stroke rehabilitation®**°; by then, the primary causes of
the pain may be obscured by common secondary complications
such as contracture or trauma. One goal of this study was to
gain a better understanding of the beginnings of hemiplegic
shoulder pain syndrome, at a time when the underlying patho-
physiology would be least obscured by secondary complica-
tions. Our data confirm that in many people, hemiplegic shoul-
der pain syndrome is present soon after stroke. More than a
third of our subjects reported pain on evaluation, and half had
pain elicited on physical examination. Our results are consis-
tent with those reported by Wanklyn et al,*® who found that
nearly 20% of their subjects reported that pain began immedi-
ately after stroke. Thus, a more definitive study of the patho-
physiology of hemiplegic shoulder pain syndrome will need to
begin earlier than the mean of 19 days used in this study, using
a larger sample combined with imaging and electrophysiolog-
ical data. Clinically, our results suggest that for many people,
interventions should be implemented early after stroke after
careful clinical examination of the affected shoulder.

Study Limitations

This was a cross-sectional study design, and only a single
time point can be evaluated. The sample was obtained at a
single center; although it is reflective of this center, it may
differ from the stroke rehabilitation populations at other cen-
ters. A larger sample would have permitted more statistical
analysis.

CONCLUSIONS

Our results imply a role for the vertical stabilizers of the
shoulder in early-onset hemiplegic shoulder pain. We found
that simple questioning of patients was inadequate to reliably
identify those with abnormalities on physical examination,
even when hemispatial neglect was not present.
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