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Introduction
Shoulder pain is a distressing complication of 
hemiplegia and is reported as one of the most common 
complications of stroke [1].

Hemiplegic shoulder pain is associated with reduction 
in functional use of the upper limb, interference 
with rehabilitation, and increased length of 
hospitalization [2].

Th e prevalence of shoulder pain has been reported to 
be as high as 70% in the fi rst 12 months following 
stroke [3].

Investigation into the cause of hemiplegic shoulder 
pain has reported a multifactorial etiology. Th e most 
common noncentral, musculoskeletal etiologies of 
hemiplegic shoulder pain include adhesive capsulitis, 
bicipital tendonitis, subacromial bursitis, subluxation, 
and rotator cuff  pathologies, with up to one-third of 
patients having multiple contributing factors [4].

Biomechanical changes result from a combination of 
paralysis, fl uctuation in muscle tone, and prolonged 
shoulder immobility, which lead to postural 
malalignment [5].

It should be noted that not all shoulder pain is 
associated with complications of limb fl accidity 
and may be attributable to spasticity or central pain 
concepts [1].

Th e period of hospitalization may be prolonged in 
hemiplegic patients with shoulder pain [2]. It is an 
annoying complication that may be refractory to 
treatment and cause poor recovery [1]. Th erefore, the 
goals of treatment are pain reduction and improvement 
of range of motion (ROM). As pain decreases, an 
exercise program can be initiated to improve ROM [5].

Th e conclusion of cause that produces hemiplegic 
shoulder pain and the eff ective treatment methods are 
still controversial and inconclusive [2].
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Physiotherapy is the main treatment program that is 
always prescribed in these patients, including physical 
modalities such as ultrasound (U/S), transcutaneous 
electrical stimulation, and therapeutic exercises. Many 
rehabilitation physicians give additional intra-articular 
corticosteroid injection. However, evidences of the 
eff ectiveness of the intra-articular steroid injections are 
diffi  cult to interpret [6].

Th e eff ect of U/S in management of soft tissue disorders 
of the shoulder was found to be of little clinical benefi t [7]. 
In a study by Suethanapornkul et al. [6], U/S seems to be 
of some value in the management of hemiplegic shoulder 
pain but is not eff ective in some cases.

Th ese inconclusive results led us to study a new eff ective 
intervention.

Suprascapular nerve block (SSNB) is an eff ective 
and safe method for pain relief and increases ROM 
in many groups of patients who have shoulder pain 
such as nonspecifi c shoulder pain [8], chronic shoulder 
pain  [9], rotator cuff  tendonitis [10], rheumatoid 
arthritis [11], frozen shoulder [6], and pain after 
arthroscopic shoulder surgery [12].

Th e signs and symptoms of hemiplegic shoulder pain 
are similar to those found in a nonhemiplegic painful 
stiff  shoulder (adhesive capsulitis) [6]. Th erefore, 
the objectives of the present study were to study the 
eff ects of SSNB in reducing pain and increasing ROM 
in hemiplegic shoulder pain and to compare these 
eff ects with therapeutic U/S, which is a conventional 
treatment program for hemiplegic shoulder pain.

Patients and methods
We had already taken written consent from all participants 
in this study after complete and clear explanation of the 
aim, steps, and hazards of the procedure. In addition, 
we took verbal consent from all patients subjected to 
clinical examination during participants’ selection. 
Twenty hemiplegic patients who were admitted at the 
Ain Shams University Hospital and who had shoulder 
pain with limited ROM on paretic limb were recruited 
to the present study. All patients were diagnosed as 
stroke, were conscious, well cooperated, and willing to 
enroll in the study. Patients’ demographics included age, 
sex, details of etiology, time period since stroke, aff ected 
side, Brunnstrom stage o  f upper extremity, and presence 
of spasticity. All measurements were double checked 
before and after the procedure.

Th ree physical diagnosis maneuvers were tested in 
all patients: the Neer impingement test, the speed 

test, and the acromioclavicular shear test [13]. In the 
Neer impingement test, the patient’s arm was elevated 
through forward fl exion by the examiner passively 
bringing greater tuberosity against the anteroinferior 
border of the acromion. An abnormal fi nding is the 
provocation of pain; such provocation is said to be 
indicative of impingement of the rotator cuff  or injury 
to the supraspinatus muscle [14].

In the speed test, the examiner actively resisted the 
shoulder elevated in forward fl exion 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 [15].

Th e acromioclavicular shear test is said to indicate 
pathology at the acromioclavicular joint. Th is maneuver 
is performed with the patient sitting; the examiner 
cups his/her hands anteriorly on the clavicle and 
posteriorly on the spine of the scapula. Squeezing the 
heel of the hands together elicits pain in the presence 
o f acromioclavicular infl ammation [16].

Exclusion criteria included the following:

(1) Cognitive defi cit that precluded patients from 
reliably using subjective outcome measures 
scales [Th ai Mental State Examination  
(TMSE < 24)] [17].

(2) Language defi cits (inability to follow two-stage 
command).

(3) Allergy to proposed injection agents (10 ml of 2% 
lidocaine).

(4) Any contraindication to U/S.
(5) Visual analog scale (VAS) score less than 50.
(6) Degenerative changes at the glenohumeral joint as 

shown by a standard anteroposterior radiograph.

All included patients were allocated into either the 
SSNB (n = 10) group or the U/S (n = 10) group.

Suprascapular nerve anatomy
Suprascapular nerve is a mixed nerve, both motor and 
sensory, originated in the upper trunk of the brachial 
plexus – C5 and C6 roots – receiving in over 50% 
contributions from the fourth cervical root. It crosses the 
deep posterior triangle of neck, below omohyoid muscle 
and trapezium, entering the suprascapular incisure below 
the superior transverse scapular ligament [18] (Fig. 1).

Suprascapular artery and vein run above this ligament. 
Th e nerve provides two motor branches to supraspinatus 
muscle and sensory branches to acromioclavicular and 
glenohumeral articulation. It continues its descending 
course by passing the spinoglenoid incisure, under the 
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inferior transverse scapular ligament present in 50% 
of people. It passes toward the infraspinatus fossa, 
in which it provides three to four motor branches to 
infraspinatus muscle [19].

Th e sensory components innervate the upper and 
posterior parts of capsule of the shoulder in addition 
to the acromioclavicular articulation, coracoclavicular 
ligament, and subacromial bursa. Th ey provide 70% 
of shoulder articulation sensitivity, as the rest takes 
place through axillary nerve branches [20]. Th ese 
sensory branches emerge from the suprascapular nerve 
before and after passing below the superior transverse 
scapular ligament. Two to three of them pass through 
the scapular incisure and reach the base of the coracoid 
process, where they perforate supraspinatus muscle, 
extending toward the subacromial bursa. For obtaining 
the interruption of sensory impulses of the involved 
structures, it is important to know these anatomic 
details so that SSNB develops in a healthy way [21].

Technique of suprascapular nerve block
Ten milliliters of 2% lidocaine without adrenaline was 
injected using the indirect block of suprascapular nerve 
by the Dangoisse technique [22] (Fig. 2). A 25-G needle 
was introduced through the skin 2 cm cephaloid to the 
midpoint of the spine of the scapula, with the patient 
sitting and the upper limbs bending beside the body. 
Anatomic landmarks must be palpated, such as clavicle, 
acromioclavicular articulation, acromion, scapular spine, 
and coracoid process. Th is entire area was sterilized with 
alcohol, and the needle was advanced parallel to the blade 
of the scapula until bony contact was made in the fl oor 
of the suprascapular fossa. Th e needle must be aspired 
before infusion of anesthetic solution so that there is no 
risk this solution enters the blood stream directly. Th is 

technique has previously been demonstrated to be safe, 
and it eff ectively blocks the articular branches of the 
suprascapular nerve. Paresthesia was not observed, and 
the risk for pneumothorax and brachial plexus injury 
was eliminated.

Ultrasound or the control group
Application of 1.0–2 W/cm2 around the shoulder joint 
for 10 min was carried out (three times/week) for 4 weeks.

Patients in both groups received standard programs 
of ROM and stretching exercises on the paretic upper 
limb, occupational therapy, and ambulatory training.

Th e primary outcome measurements were obtained at 
baseline and at second and fourth weeks of the present 
study. Th ey included (a) VAS – pain score that was 
documented by asking the patient to place a mark 
on a horizontal 10-cm pain VAS. Th e left end of the 
pain VAS was marked ‘0’, whereas the right end was 
marked ‘100’. On this scale, higher numbers indicate 
more perceived pain. A baseline pain VAS value of 50 
or more was required for study entry [23]. (b) Passive 
maximum ROM of fl exion and abduction of the 
painful shoulder were measured with goniometry.

Th e secondary outcomes of disability and quality 
of life were measured using the Croft Disability 
Questionnaire (CDQ) (Table 1). Th e CDQ includes 
22 questions regarding disability associated specifi cally 
with shoulder pain. Scoring gives 1 point for each ‘Yes’. 
Minimal level of detectable change (90% confi dence 
interval) will be 3 points [24].

Posterior view of the scapula bone model. Suprascapular nerve (light 
gray) from incisure to spinoglenoid foss a.

Figure 1

Posterior view of the suprascapular nerve block using the Dangoisse 
technique. Landmarks are indicated as follows: acromion and lateral 
end of the scapular spine (a), medial end of the scapular spine (b), 
midpoint of the scapular spine (c), inferior angle of the scapula (d), and 
lateral border of the scapula (e). The needle is aligned 2 cm superior to 
the midpoint of the scapular spine parallel to the blade of the scapul a.

Figure 2
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Results
Twenty stroke patients who attended the Physical 
Medicine, Rheumatology and Rehabilitation 
Outpatient Clinic, Ain Shams University Hospitals 
between September 2012 and June 2013 and who 
met the inclusion criteria were recruited to the present 
study. Th ey were equally allocated randomly into two 
study groups: the SSNB group and the U/S group.

Th e groups did not diff er signifi cantly at baseline for 
personal characteristics or main outcome measurements 
except for baseline range of shoulder fl exion and 
abduction (Table 2).

Pain VAS scores were reduced in both SSNB and U/S 
groups at second and fourth weeks after intervention, 
with a statistically signifi cant diff erence of VAS scores 
between the groups at second and fourth weeks (Table 3).

Reduced pain VAS score in the SSNB group was more 
than in the U/S group during both follow-up periods, 
with a statistically signifi cant diff erence at both second 
and fourth weeks (Table 4).

In both SSNB and U/S groups, there was an increase 
in mean ROM in both fl exion and abduction positions 
at second and fourth weeks. However, a statistically 
signifi cant diff erence was evidenced between the 
groups for the range of abduction at fourth week only 
(Table 3).

Th ere was a signifi cant diff erence in increasing ROM 
between the SSNB and U/S group in both fl exion and 
abduction positions (Table 4).

Th e CDQ scores were reduced in both SSNB and U/S 
groups at second and fourth weeks after intervention, 
with a statistically signifi cant diff erence between 
groups at second and fourth weeks (Table 3).

However, a signifi cant diff erence was shown in the 
decreasing CDQ scores between the SSNB and U/S 
groups at second week only (Table 4).

Th ere were no complications during the study period, 
and the injection was well tolerated by most of the 
patients (Figs 3–6).

Discussion
Our result showed SSNB with 2% lidocaine by indirect 
technique described by Dangoisse et al. [22]; it was 
eff ective, safe, and with good compliance for reducing 
pain and improving ROM and upper limb function in 
hemiplegic shoulder pain syndrome.

Table 1 Croft disability questionnaire

Yes No

Because of pain in my shoulder, I move my arm 
or hand with some diffi culty

� �

I have diffi culty in taking bath because of my 
shoulder

� �

Because of my shoulder trouble, I get dressed 
with help from someone else

� �

I get dressed more slowly than usual because of 
my shoulder

� �

I have trouble putting on a shirt, blouse, or jacket 
because of my shoulder problem

� �

Because of my shoulder problem, I fasten my 
clothing with some diffi culty (e.g. buttons, zips, 
or bra)

� �

Because of my shoulder problem, I change 
position frequently in bed at night

� �

I cannot lie on my right side at night because of 
my shoulder

� �

I cannot lie on my left side at night because of 
my shoulder

� �

I stay at home most of the time because of my 
shoulder problem

� �

Because of my shoulder problem, I do less of the 
daily household jobs than I would usually do

� �

I avoid heavy jobs around the house because of 
my shoulder trouble

� �

Because of my shoulder, I do not carry any 
shopping

� �

Because of my shoulder trouble, I am cutting 
down on some of my usual sports or more active 
pastimes

� �

Because of my shoulder trouble, I am not doing 
any of my usual physical recreation or more 
active pastimes

� �

Because of my shoulder, I try to get other people 
to do things for me

� �

My shoulders make me more irritable and bad 
tempered with people than usual

� �

Because of my shoulder, I have more minor 
accidents (e.g. dropping things)

� �

I sleep less well because of my shoulder � �

Because of my shoulder, I rest more often during 
the day

� �

My appetite is not very good because of my 
shoulder problem

� �

Because of my shoulder, I have trouble writing or 
typing

� �

Statistical analysis was performed b y SPSS program 

version 21 for Windows (IBM, New York, USA.). 

Baseline characteristics were compared between 

groups by using the Mann–Whitney U-test  or 

the χ2-test depending on the type of data, with 

significance at P-value less than 0.05. Pain VAS 

score, ROM, and CDQ score were compared 

between groups at second and fourth weeks using 

the independent t-test, with significance at P-value 

less than 0.05. Decrease in VAS and CDQ scores 

and increase in ROM of flexion and abduction 

of both groups at second and fourth weeks were 

compared using the Mann–Whitney U-test.



24 Egyptian Rheumatology & Rehabilitation

Compared with therapeutic U/S, SSNB was 
signifi cantly better for reducing pain, increasing ROM, 
and decreasing shoulder disability score at second and 
fourth weeks post-treatment.

In the present study, the presence of actual motor stages 
(Brunnstrom stages) did not aff ect the preference of 
treatment procedure.

Th e infusion of local anesthetic into the suprascapular 
fossa (SSNB) interferes with the sodium channel 
function, preventing the spread of action potentials in 
the axons of suprascapular nerve [25].

Gado and Emery [26] suggested that the 
prolonged analgesic effect of SSNB might be 
because of an effect on C fibers that interrupts the 
cycle of feedback amplification that can occur in 
chronic pain.

Wassef [27] studied SSNB in frozen shoulder with 
refl ex sympathetic dystrophy and concluded that 
sympathetic blockade at the level of suprascapular 
nerve for the management of frozen shoulder of refl ex 
sympathetic dystrophy proved to be a highly specifi c 
procedure, in terms of sympathetically mediated 
shoulder pain.

Visual analog scale (VAS) pain scores in the suprascapular nerve block 
(SSNB) and ultrasound (U/S) groups at baseline and at weeks 2 and  4.

Figure 3

Range of motion (ROM) of fl exion in the suprascapular nerve block 
(SSNB) and ultrasound (U/S) groups at baseline and at weeks 2 and  4.

Figure 4

 Table 2 Demographic data and main outcome measures

Characteristics SSNB group (n = 10) U/S group (n = 10) P-value

Age (years) (mean ± SD) 50 ± 3.30 51.7 ± 3.89 0.306

Sex 3 : 2 3 : 2 1.000

Type of stroke (n) (infarction : 
hemorrhage)

7 : 3 6 : 4 0.548

Affected side (n) (right : left) 4 : 6 5 : 5 0.653

Stroke duration (weeks) 7.50 ± 1.84 7.40 ± 1.65 0.900

Pain duration at onset (weeks) 
(mean ± SD)

5.4 ± 2.12 5.4 ± 1.65 1.000

TMSE score (points) (24 : 25 : 26) 4 : 5 : 1 6 : 4 : 0 0.471

Baseline VAS score 81 ± 9.94 78 ± 10.33 0.517

Spasticity (present : absent) 5 : 5 4 : 6 0.653

Brunnstrom stage (I : II : III) 3 : 4 : 3 2 : 6 : 2 0.670

Baseline ROM (mean ± SD)

Flexion 37.12 ± 8.63 51.18 ± 10.54 0.004

Abduction 29.9 ± 7.02 39.71 ± 11.20 0.030

Baseline CDQ score 17.80 ± 1.62 17.8 ± 1.03 1.000

Positive physical examination maneuvers

Neer test (positive : negative)a 1 : 4 3 : 7 0.606

Speed test (positive : negative)a 3 : 2 1 : 1 0.653

Acromioclavicular shear test 
(positive : negative)a

3 : 7 3 : 7 1.000

CDQ, croft disability questionnaire; ROM, range of motion; SSNB, suprascapular nerve block; TMSE, thai mental state examination; U/S, 
ultrasound; VAS, visual analog scale.
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The most significant motor restoration strategies 
require active or passive movement to impro ve 
upper-extremity motor function. The applicability of 
treatment currently under study, such as constraint-
induced movement therapy [28], robotics [29], 
and functional electric stimulation  [30], will be 

limited, if the hemiplegic shoulder pain syndrome 
cannot 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 may allow future 
assistive technologies.

Range of motion (ROM) of abduction in the suprascapular nerve 
block (SSNB) and ultrasound (U/S) groups at baseline and at weeks 
2 and  4.

Figure 5

Croft Disability Questionnaire (CDQ) scores in the suprascapular 
nerve block (SSNB) and ultrasound (U/S) groups at baseline and at 
weeks 2 and  4.

Figure 6

Table 3 Mean score of pain VAS and ROM and CDQ at baseline, second, and fourth weeks in the study groups

Variables SSNB group (n = 10) Mean ± SD U/S group (n = 10) Mean ± SD P-value between groups*

VAS at baseline 81 ± 9.94 78 ± 10.33 0.517

VAS at second week 50.5 ± 9.56 68 ± 11.11 0.001

VAS at fourth week 35.5 ± 11.41 60 ± 10.54 0.000

ROM of fl exion at baseline 37.12 ± 8.63 51.18 ± 10.54 0.004

ROM of fl exion at second week 56.08 ± 12.65 58.09 ± 10.79 0.707

ROM of fl exion at fourth week 72.05 ± 15.82 63.32 ± 11.30 0.173

ROM of abduction at baseline 29.9 ± 7.03 39.77 ± 11.20 0.030

ROM of abduction at second week 52.16 ± 15.76 46.36 ± 10.75 0.349

ROM of abduction at fourth week 71.02 ± 21.28 52.71 ± 10.82 0.026

CDQ at baseline 17.8 ± 1.61 17.8 ± 1.03 1.000

CDQ at second week 10.8 ± 1.23 12.4 ± 1.17 0.008

CDQ at fourth week 8.20 ± 1.62 9.8 ± 1.61 0.040

CDQ, croft disability questionnaire; ROM, range of motion; SSNB, suprascapular nerve block; U/S, ultrasound; VAS, visual analog scale; 
*Comparison between groups at baseline, second, and fourth weeks, signifi cant at P-value < 0.05.

  Table 4 Mean score of decreasing pain VAS score, increasing ROM, and decreasing CDQ score at second and fourth weeks in 
both groups

Variables SSNB group (n = 10) 
Mean ± SD

U/S group (n = 10) 
Mean ± SD

P-value between 
groups*

Decreasing VAS at second week 29.50 ± 10.12 10 ± 2.36 0.000

Decreasing VAS at fourth week 43.50 ± 12.70 17.5 ± 3.54 0.001

Increasing ROM of fl exion at second week 18.96 ± 11.73 6.92 ± 3.56 0.006

Increasing ROM of fl exion at fourth week 34.93 ± 17.58 12.11 ± 5.11 0.001

Increasing ROM of abduction at second week 22.26 ± 15.48 6.59 ± 2.29 0.005

Increasing ROM of abduction at fourth week 41.12 ± 22.02 13.08 ± 2.58 0.001

Decreasing CDQ at second week 7.00 ± 1.41 5.40 ± 1.35 0.019

Decreasing CDQ at fourth week 9.60 ± 1.95 8.00 ± 1.76 0.071

CDQ, croft disability questionnaire; ROM, range of motion; SSNB, suprascapular nerve block; U/S, ultrasound; VAS, visual analog scale. 
*Signifi cant at P-value<0.05.
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Th e result of the present study also implicates that the 
long head of biceps and the rotator cuff  (particularly 
the supraspinatus insertion) are common pain 
generators in hemiplegic shoulder pain syndrome. Th e 
most accepted role for the biceps tendon is to center 
the humeral head in the glenoid fossa and to reduce 
vertical translation. Th e instability of the shoulder in 
case of hemiplegia may explain the presence of bicipital 
tendonitis [31].

Like the long head of biceps, the supraspinatus is a 
vertical stabilizer of the glenohumeral joint. Th ese 
two vertical stabilizers of the glenohumeral joint are 
so frequently involved, supporting Cailliet’s contention 
that downward stretching of the joint capsule and 
surrounding musculotendinous structures causes injury 
and thus pain [32].

However, Lo et al. [33] reported that 50% of the stroke 
patients had adhesive capsulitis and 44% had shoulder 
subluxation in arthrographic examinations of the 
patients with hemiplegic shoulder pain.

Th e results of the present study are in accordance with 
the study by Boonsong et al. [3] who showed that SSNB 
produced a faster relief of pain than U/S in hemiplegic 
patients, but they did not fi nd any signifi cant diff erence 
for restoration of ROM.

In a prospective, randomized, comparison crossover 
investigation, SSNB decreased the severity and 
frequency of perceived pain and increased compliance 
with the rehabilitation program in patients with rotator 
cuff  tendinitis [10].

Our results are in accordance with the study by Allen 
et al. [1] who studied the eff ect of SSNB compared 
with placebo on 66 stroke patients. Th e results of the 
study showed that SSNB could relieve pain symptoms 
in individuals with mechanical shoulder pain after 
stroke and could provide improvement in the upper 
limb function.

Yasar et al. [34] found in their study similar effi  cacies 
of intra-articular steroid injection and SSNB in 
hemiplegic patients, but some controversial issues 
about the side eff ects related to steroid injection lead 
us to think that SSNB may be a more convenient 
method in stroke patients with hemiplegic shoulder 
pain, for whom a specifi c etiologic diagnosis has not 
been made.

In a retrospective study that investigated the effi  cacy 
of SSNB in treating rotator cuff  tendonitis, 88% 
of the patients had signifi cant pain relief, and many 
authors claimed that SSNB may be a safer alternative 
than injections involving steroid exposure [35]. It was 

reported that rotator cuff  tear might be seen in about 
one-third of patients with hemiplegia [28,33]. Hence, 
it is necessary to avoid repeated steroid injections, 
particularly because of their atrophic eff ects.

Some reported side eff ects of SSNB were transient 
vagal symptoms and local tenderness at the injection 
site [36]. However, we did not determine any adverse 
events related to injection in the present study.

Although our data suggested that SSNB reduces 
hemiplegic shoulder pain in patients with stroke, there 
are some limitations in our study, such as small patient 
group, lack of placebo group, and short-term follow-
up. No use of U/S or MRI in diagnosis of hemiplegic 
shoulder pain and no use of any guide for interventions 
such as U/S may be seen as a limitation.

Our aim was to fi nd a convenient injection method 
that can be used easily and safely in outpatient clinic 
to break the vicious cycle of hemiplegic shoulder pain. 
Th e gradual reduction in the pain levels indicated that 
this vicious cycle was broken.

SSNB is a simple, safe, and inexpensive technique 
to relieve pain originating from the hemiplegic 
shoulder [37].

In clinical practice, therapeutic U/S has to be 
performed in a physical therapy unit; hence, there is 
a poor compliance in some patients. However, SSNB 
has an advantage that the patient could receive a home 
program for ROM exercise after nerve block and could 
go for a follow-up every 2 weeks.

Conclusion
SSNB can be more eff ective than therapeutic U/S 
in the management of hemiplegic shoulder pain and 
could potentially provide a new treatment option for 
stroke patients.
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