
Background: Suprascapular nerve block is performed in the management of chronic shoulder 
pain and frozen shoulder.

Objective: To investigate the effects of ultrasound-guided suprascapular nerve block in restoration 
of shoulder motion in breast cancer survivors.

Study Design: A cohort study.

Setting: A training and research hospital, outpatient setting.

Methods: A total of 18 breast cancer survivors with limited shoulder motion, pain, and difficulty 
in positioning the upper extremity for radiation treatment following surgery were enrolled in 
this study. Ultrasound-guided suprascapular nerve blocks were performed while the patients 
were seated in a chair without a backrest. After visualization of the suprascapular nerve under 
the transverse suprascapular ligament, 20 mg of triamcinolone and 4 mL of 0.5% bupivacaine 
were injected. Shoulder range of motion, pain, disability, and upper extremity circumference 
measurements were assessed in all participants before and 10 days after the block.

Results: A significant decrease was observed in severity of pain and disability 10 days after the 
block. The ranges of shoulder abduction, flexion, and external rotation were improved significantly. 
All patients were able to receive radiation therapy without delay.

Limitations: Absence of a control group and absence of randomization reduces the strength of 
our findings. Small sample size and absence of long-term follow-up are other limitations of this 
study. 

Conclusions: This is the first study investigating the effect of ultrasound-guided suprascapular 
block on shoulder limitation in breast cancer survivors. The results demonstrate that it may be a 
promising treatment approach for rapid recovery of shoulder motion in women with breast cancer 
before radiation treatment.

Key words: Breast cancer, upper extremity, shoulder pain, range of motion, disability, ultrasound, 
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extremity impairments still remain as a significant 
cause of disability.  Although prevalence differs among 
studies, limited shoulder motion and pain is reported 
in up to 2/3 of patients and lymphedema is reported in 

Breast cancer is the most common malignancy 
in women. Breast cancer survival has improved 
over time due to advancing diagnostic 

and treatment modalities (1-3). However, upper 
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up to 1/3 of patients (4). Although current surgical and 
radiation approaches are less aggressive than they were 
before, they still contribute to limited shoulder motion 
and pain.

The prevalence of shoulder and/or arm pain follow-
ing surgery was reported to be between 9% and 68% 
(4-6). About 20% of patients reported experiencing 
pain 3 years after surgery (7) and 2% – 5% of patients 
rated their pain as severe or refractory. Patients who 
underwent axillary lymph node dissection (ALND) had a 
poorer prognosis for arm pain than patients who under-
went sentinel lymph node biopsy (SLNB) (5,8).

Pain may arise from muscle and ligament injuries 
following surgery (9). Pain is usually transient with the 
progression of the healing process. Pain arising from 
nerve injuries may be more persistent in nature (7). 

Limitations in shoulder range of motion was re-
ported in < 1% to 67% of patients following surgery 
and radiation (4,10). Mastectomy compared to breast 
conserving surgery increases the risk of limited motion 
(5). ALND compared to SLNB had higher rates of early 
postoperative shoulder restriction (8). Patients treated 
with radiation were slightly more prone to shoulder 
restriction than patients not treated with radiation (5).

Limited shoulder motion and pain may profoundly 
affect many aspects of daily living (11), cause psycho-
logical distress, sleep problems (10), and reduce quality 
of life. Limited shoulder motion may cause a delay in 
radiation therapy.

Exercise and other rehabilitation interventions can 
result in improvements in shoulder mobility and func-
tion (9,12-14). Early postoperative implementation of 
exercise is more effective in restoration of shoulder 
movements (15). Pain control through pharmacological 
and nonpharmacological interventions also helps in re-
covery of shoulder movements (12). Invasive treatment 
approaches are usually not preferred, except for selected 
refractory cases. Guidelines usually recommend proper 
hygiene and avoidance of trauma such as injections or 
intravenous access in the affected upper extremity to 
minimize risks of infection and lymphedema following 
surgery. However there is little scientific evidence to 
support these precautions (12,16).

There are few studies investigating the interven-
tion techniques in limited number of patients. Stellate 
ganglion block in patients with lymphedema (17), 
ultrasound-guided trigger point injections in myofascial 
pain syndrome (18), and intraarticular shoulder injec-
tion in patients with frozen shoulder are few examples 
for interventional treatment approaches in the field of 

breast cancer related upper limb problems (19). 
The suprascapular nerve block may also be per-

formed. The suprascapular nerve passing below the 
suprascapular ligament enters the supraspinatus fossa 
and provides articular branches to the acromioclavicular 
and superior glenohumeral joints in the supraspinatus 
fossa. Then passing inferiorly to the infraspinatus fossa, 
it provides articular branches to the posterior superior 
glenohumeral joint (20). The suprascapular nerve car-
ries both somatic afferent and autonomic fibers and its 
block helps to relieve pain in chronic shoulder patholo-
gies (21), adhesive capsulitis (22), and shoulder pain 
following stroke (23).

The aim of this study was to investigate the effects 
of ultrasound-guided suprascapular nerve block in res-
toration of shoulder motion in breast cancer survivors. 

Methods 
This retrospective study was conducted in the 

Physical Medicine and Rehabilitation Outpatient Clinic 
at Istanbul Training and Research Hospital between 
February 2015 and November 2015. The study protocol 
was approved by Clinical Research Ethics Committee. 
Consent was obtained from all participants after the ex-
planation of the procedure and possible complications.

Participants 
A consecutive series of breast cancer survivors re-

ferred for limited shoulder motion and pain following 
surgery by the oncology and radiation oncology de-
partment were identified retrospectively and reviewed 
in this study. Inclusion criteria were as follows: 1) age 
≥ 18 years, 2) diagnosed with primary breast cancer 
undergoing surgery (mastectomy or breast conserving 
surgery with ALND or SLNB), and 3) painful and limited 
shoulder motion hampering radiation to axilla due to 
the inability to position the upper extremity.

All patients with breast cancer undergo SLNB to 
identify axillary lymph node metastases. If metastasis is 
detected intraoperatively, ALND is performed by a sur-
geon. As a usual care following surgery, women are rec-
ommended to start gentle upper limb exercise (shoul-
der range of motion exercises, either active-assisted or 
active) on postoperative day 3. Women are provided 
instructions to prevent lymphedema. All women are 
evaluated at 3 weeks after surgery by a physiatrist and 
a home exercise program is provided. Then, patients are 
followed every 3 months for lymphedema development 
and an outpatient rehabilitation program can only be 
provided for those who developed lymphedema due to 
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Procedure
Ultrasound-guided suprascapular nerve blocks 

were performed by a physiatrist experienced in mus-
culoskeletal ultrasonography. Esaote Biomedica MyLab 
5 system (Esaote S.p.A, Genoa, Italy) equipped with a 
5 – 13 MHz linear transducer was used. Patients were 
asked to sit in a chair without a backrest and flex the 
cervical spine and adduct the affected arm (Fig. 1a-b). 

The transducer was placed parallel to the spine of 
the scapula and moved slowly proximally until the su-

long waiting rehabilitation lists. 
Istanbul Training and Research Hospital is a tertiary 

care referral center with a waiting list of 3 to 6 months 
for rehabilitation. This waiting period does not allow a 
timely rehabilitation program for patients with limited 
shoulder mobility. The high number of daily outpatient 
visits to the radiation oncology department also pre-
vents the department from rescheduling appointments 
missed because of pain or inability to be adequately 
positioned. 

Exclusion criteria were 1) pre-existing shoulder dys-
function before breast surgery, 2) previous treatment 
(physical therapy, medical treatment or injection) for 
the incidental shoulder problem, and 3) lymphedema of 
the arm and breast following surgery.

Eighteen women with breast cancer who had pain-
ful and limited shoulders were included in this study. 

Measures 
Before and 10 days after the suprascapular nerve 

block, participants were assessed by measurements of 
upper extremity circumference, shoulder range of mo-
tion and pain, and a disability questionnaire.

Circumferential measurements were performed on 
both the affected and contralateral upper extremities 
at 5 different locations: at the level of metacarpopha-
langeal joint (MCP), wrist, lateral epicondyle, and 10 
cm distal and 15 cm proximal to the lateral epicondyle 
(distal LE and proximal LE, respectively). A difference 
of > 2 cm between the circumferences of extremities at 
any reference point was defined as lymphedema (24).

Active ranges of shoulder motion (flexion, abduc-
tion, and external rotation) were measured using a 360° 
universal manual goniometer. 

Severity of shoulder pain was measured using an 
11-point numeric rating scale.

Quick Disability of Arm, Shoulder and Hand (quick-
DASH) questionnaire, which is a valid and reliable 
instrument in breast cancer survivors, was used to as-
sess pain, function, and disability (6). This 11-item, self-
administered instrument asks patients to rate level of 
difficulty in performing several tasks including using a 
knife to cut food, doing heavy household chores, and 
severity of pain over the past week. Each item is scored 
from 1 to 5; 1 for activities performed with “no difficul-
ty” and 5 for activities unable to perform or performed 
with “extreme difficulty.” It is graded on a 100-point 
scale, with higher scores indicating a greater disability. 

Fig. 1. Direct in-plane technique. During axial scanning and 
suprascapular nerve block, the positioning of  the needle and 
the transducer is demonstrated.

A

B
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prascapular fossa was reached. Then the transducer was 
moved laterally to find the suprascapular notch. The 
suprascapular nerve was visualized at approximately 
4 – 5 cm depth under the transverse suprascapular liga-
ment as an ovoid hyperechoic structure (Fig. 2). Guided 
by B-mode, real-time ultrasonography, injections were 
performed with a 22-gauge 60-mm needle via an in-
plane technique (Fig. 1b). A mixture of 20 mg of triam-
cinolone and 4 mL of 0.5% bupivacaine was injected. 
Patients were prescribed a home exercise program 
consisting of shoulder range of motion exercises after 

Table 1. Types of  surgery, pathology, sides, and stages of  breast 
cancer.

ALND: axillary lymph node dissection

Variable
Number of  

patients
(n = 18)

Types of  surgery 

Modified radical mastectomy + ALND
Breast conserving surgery + ALND
Simple mastectomy + ALND

9
7
2

Pathologic types of  breast cancer

Invasive ductal carcinoma
Invasive lobular carcinoma
Ductal carcinoma in situ
Medullary carcinoma
Mucinous carcinoma

11
2
2
2
1

Stages of  breast cancer

IIa
IIb
IIIa
IIIb
IVa
IVb

4
4
3
5
1
1

Side

Right
Left

6
12Table 2. Range of  shoulder motion and QuickDASH scores 

before and 10 days after the suprascapular nerve block.

IQR: interquartile range, NRS: 11-point numeric rating scale, Quick-
DASH: Quick disability of arm, shoulder and hand questionnaire

Variable
Before median
(IQR 25 – 75)

After median
(IQR 25 – 75)

P-value

Shoulder range 
of motion:
Abduction
Flexion
External rotation

86 (70 – 95)
95 (87 – 110)
60 (46 – 70)

138 (125 – 163)
130 (125 – 153)

70 (65 – 81)

< 0.001
< 0.001
0.001

Shoulder pain
(NRS) 7.00 (5.75 – 8.00) 4.00 (3.00 – 5.25) < 0.001

QuickDASH 
score 69 (55 – 80) 49 (37 – 55) < 0.001

Fig. 2. Sonographic image during injection. TM: trapezius 
muscle, SM: supraspinatus muscle, SN: suprascapular 
nerve, needle is shown by arrows.

the nerve block.
Data were analyzed using the SPSS Statistics 22.0 

software (SPSS Inc, Chicago, IL). Nonparametric Kruskal 
Wallis tests were used to assess changes in measure-
ments before and after the intervention.

Results

Eighteen women with breast cancer were included 
in this study. Median age was 50.5 years (minimum and 
maximum age: 34 and 77 years, respectively). Types of 
surgery, pathology, and stages of breast cancer are pre-
sented in Table 1. All patients underwent axillary lymph 
node dissection followed by chemotherapy except 2 pa-
tients. Only 2 patients with stage IV breast cancer were 
operated on after chemotherapy. The median duration 
of time after surgery was 6.0 months (IQR (25 – 75) = 
5.0 – 7.1 months).

Shoulder range of motion, severity of pain, and 
quickDASH scores before and after suprascapular 
nerve block are shown in Table 2. Decrease in severity 
of shoulder pain and disability was statistically signifi-
cant 10 days after the suprascapular nerve block. The 
improvements in ranges of shoulder abduction, flexion, 
and external rotation were statistically significant. All 
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patients were able to receive radiotherapy after the 
improvement of shoulder range of motion.

No serious complications were observed. Me-
dian values of upper extremity circumferences did not 
change 10 days after the nerve block (Table 3). Only one 
of the patients had an increase in the measurements 
greater than 2 cm. The increase in circumference was 
transient and the patient responded successfully to 
the use of compression sleeve alone at the outpatient 
follow-up visits for lymphedema.

Discussion

The results of this preliminary study suggest that 
ultrasound-guided block of the suprascapular nerve 
can achieve rapid recovery of shoulder range of motion 
following surgery in breast cancer survivors. This inter-
vention enabled women with breast cancer to minimize 
the delay of their scheduled axillary radiation treat-
ment in addition to reducing pain and disability. The 
ultrasound-guided block of the suprascapular nerve is a 
relatively safe procedure for women with breast cancer 
6 months following surgery.

Symptoms of frozen shoulder and joint pain in the 
upper extremity were self-reported in 20% and 51% 
of 150 women with breast cancer in a study. The mean 
quickDASH scores were 37 and 26 for women with 
frozen shoulder and joint pain, respectively (6). In our 
study, the median quickDASH scores were 69 at base-
line and 49 after suprascapular block, both of which 
were higher than the scores of women in LeBlanc et 
al’s study (6). Higher levels of disability observed in our 
study participants indicate higher levels of pain, motion 
restriction, or fear of activity.

In a prospective longitudinal cohort of 391 women 
who underwent ALND or SLNB, it was reported that 
ranges of shoulder motion were better than expected. 
The sole limited mobility was in shoulder extension 
and internal rotation, which improved 2.5 years after 
surgery. They thought that the implementation of stan-

dard postoperative rehabilitation program prevented 
the expected reduction in shoulder function after ALND 
(25). 

Many factors may be responsible for limitation of 
shoulder motion after surgery. Incisional pain or strain 
in the muscles, fear of pain, or axillary web syndrome 
may be related to motion restriction (8,11). Incisional 
pain may lead to hesitations in upper limb use and 
protective posturing. Altered upper limb use may result 
in motor control adaptations which, in turn, causes mo-
tion alterations in scapulothoracic and shoulder girdle 
region and shoulder problems (11). Block of the supra-
scapular nerve might inhibit transmission of pain arising 
from secondary scapulothoracic dysfunction, thereby 
promoting shoulder motion without interfering pain. 
In our study population, the observed decrease in pain 
sensation together with improved range of motion af-
ter suprascapular nerve block support this mechanism 
of action.

Axillary web syndrome, also called cording, refers 
to the string-like structures originating in the axilla, 
sometimes extending to the arm, which is thought to 
be a result of impaired lymphatic flow (26). This usu-
ally resolves spontaneously 3 months after surgery and 
does not seem to be related to motion limitation at 6 
months. A normal range of motion is achieved in al-
most all patients with axillary web syndrome (8). Hence, 
for our study participants, this seems unlikely. Another 
hypothesis is that following surgery, an inflammatory 
cascade may also be initiated resulting in activation 
of fibroblasts and collagen production and eventual 
fibrosis. Fibrosis may be more prominent with more 
extensive surgeries (19). Suprascapular nerve block may 
also have an influence on the suggested inflammatory 
and fibrotic response caused by surgical trauma via in-
hibiting transmission in autonomic nerve fibers (20). It 
is difficult to prove this hypothesis since the aim of our 
study was not to explain the underlying mechanism, 
but to observe the effects of the intervention; so the 

Table 3. Upper extremity circumferences before and 10 days after the intervention.

MCP: metacarpophalangeal joint, Distal LE: 10 cm distal to lateral epicondyle, Proximal LE: 15 cm proximal to lateral epicondyle

Upper extremity circumferences
Before median 
(IQR 25 – 75)

After median
(IQR 25 – 75)

P-value

MCP 18.8 (17.9 – 21.1) 19.0 (17.9 – 21.6) 0.180

Wrist 15.8 (15.0 – 17.0) 16.0 (15.0 – 17.6) 0.518

Distal LE 23.3 (21.6 – 24.6) 23.5 (21.6 – 25.1) 0.914

Lateral epicondyle 27.0 (26.0 – 28.0) 27.0 (26.0 – 28.6) 0.829

Proximal LE 32.3 (28.0 – 35.6) 33.5 (28.0 – 37.0) 0.705
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study design is not appropriate to answer this question. 
Placebo effect may not be ruled out, as sham injec-

tions were not applied. Possible emotional distress in 
women with recent diagnoses of cancer might play role 
in the pain perception and protective upper limb use. 
Placebo effects may have a profound impact on emo-
tional state encouraging upper limb use.  

Another interesting result reported by Sagen et al 
(25) is that the prevalence of pain and muscle strength 
was similar for affected and control upper limbs at 
baseline and after 2.5 years. They suggest that the un-
derlying mechanisms are related to complex factors in 
addition to surgery.

Standard first line therapeutic approaches for 
shoulder limitation are patient education and gentle 
range of motion exercises and stretching. Education 
and exercise help to correct subtle changes in scapula 
position and stability and correct muscle recruitment 
imbalances (9). Prevention and management of shoul-
der limitations include implementation of gentle range 
of motion exercises in the postoperative first day and 
stretching exercises after first week (12,13). Some 
authors do not recommend restriction of upper limb 
activity for daily living since activity is not thought to 
be responsible for lymphedema development (27). 
In our study, participants were educated and exercise 
instructions were provided following surgery, however 
it is not possible to be certain about their adherence to 
the home exercise programs. Insufficient pain control 
or fear of pain might prevent efficient maintenance of 
the exercise program. 

There is no sufficient information regarding other 
treatment approaches for shoulder limitation in the 
literature. This may be a result of guidelines underly-
ing the importance of arm care and proper hygiene. 
However, prevention approaches are changing from 
conservative guidelines that recommend avoidance 
of upper limb use to more motivational advice for 
participating in physical activities (9). The results of a 
large, prospective cohort study showed no association 
between nonprecautionary behaviors such as ipsilateral 
blood draws, injections, blood pressure readings, and 
trauma to the at-risk arm, and the subsequent risk of 
lymphedema (16). Even interventional procedures such 
as stellate ganglion block are applied in patients with 
lymphedema (17). No significant adverse events were 
reported.  

Intraarticular shoulder injections were admin-
istered together with manipulation under general 

anesthesia in 7 patients with frozen shoulder (19). The 
patients had symptoms for approximately a year, longer 
than that of our patients. Most of their patients under-
went radiation before shoulder injections, which is also 
different from ours. Ultrasound-guided injections in 
breast cancer survivors are also reported scarcely in the 
literature. Trigger point injections in myofascial pain 
syndrome (18) and intercostobrachial nerve blocks (28) 
are successfully performed without complications. Real-
time ultrasound helps the physician to precisely place 
the needle and correctly deliver the medication to the 
targeted site. This enables the physician to use lower 
doses of medications (5 mL) compared to blind injec-
tions (10 mL) (19,29) and to minimize complications.

In our study, it was observed that one among 18 
participants developed transient arm swelling in the 
second evaluation. Swelling did not persist and re-
solved after a brief period of compression sleeve use. 
All women in our study undergoing axillary dissection 
were at high risk for developing lymphedema as the 
literature demonstrates higher incidence with more 
invasive treatment approaches. Breast cancer survivors 
have a life-long risk for lymphedema with an increased 
incidence over time in a 2-year follow-up (27). Lymph-
edema is acute in approximately 2/3 of women and the 
condition resolves with or without treatment in a-5 
month or earlier period (9). It is thought that a larger 
sample size is needed to demonstrate whether there 
is a relation between the suprascapular block and arm 
swelling.

There are some limitations in this study. First, this 
is a cohort study and not a randomized, controlled 
treatment trial. Absence of a control group reduces the 
strength of our findings. However it is thought that a 
rapid recovery observed in range of motion enabling 
participants to commence radiation gives promise for 
future well-designed studies. Second, sample size is 
small. Third, long-term effects were not assessed. Yet to 
our knowledge, this is the first study investigating the 
effect of suprascapular block on shoulder limitation in 
breast cancer survivors.

Conclusions

The results of this study show that ultrasound-
guided suprascapular nerve block may be a promising 
treatment approach for rapid recovery of restricted 
shoulder motion in women with breast cancer before 
radiation treatment.
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