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Background: The incidence of menopausal symptoms, including hot flashes and sleep distur-

bance, caused by drug treatment is a common problem in breast cancer survivors. Considering 

the limitations of hormone therapy in such patients, several studies have been conducted to find 

alternative methods. The aim of this study was to investigate and compare the effectiveness of 

stellate ganglion block (SGB) with that of paroxetine, which was approved by the US Food and 

Drug Administration (FDA) as a medicine for the treatment of hot flashes and ensuing sleep 

disturbance.

Patients and methods: A total of 40 patients survived from breast cancer and complaining of 

these symptoms were equally assigned to two groups of 20 each. In the study group, SGB was 

performed successfully under sonography guidance using 10 mL of 0.5% bupivacaine, and in 

the control group (paroxetine), the daily administration of 7.5 mg of paroxetine was conducted 

for 6 weeks. The frequency and severity of hot flash attacks and sleep quality of patients were 

evaluated prior to the intervention and after 2, 4 and 6 weeks. The incidence of adverse events 

during treatment or follow-up was recorded.

Results: A significant decrease in hot flash score and sleep disturbance index (SDI) was observed 

in both groups. Comparison of the results showed no noticeable difference between the two 

groups. Two participants in the control group had discontinued medication due to gastrointestinal 

symptoms, and only one case of mild headache was reported in the study group.

Conclusion: SGB is as much effective as paroxetine in controlling hot flashes and sleep dis-

turbances in breast cancer survivors and is associated with few complications.

Keywords: paroxetine, breast cancer, hot flashes, stellate ganglion block, ultrasound guidance

Introduction
Subsequent to chemotherapy, ovarian suppression and the sudden cessation of hormone 

therapy, breast cancer survivors often suffer from acute menopausal symptoms such 

as hot flash attacks that interfere with their daily functioning, quality of life and sleep. 

Antiestrogens can further aggravate these negative effects, as more than half of the 

patients taking tamoxifen complained of hot flashes, night sweats and disturbed sleep 

quality.1 Hot flashes occur in nearly 90% of perimenopausal women, and are more 

common, severe, longer and problematic especially in breast cancer patients for the 

abovementioned reasons.2 Ban on the use of hormone replacement therapy (HRT) has 

led to the administration of various drugs including clonidine, gabapentin, selective 

serotonin reuptake inhibitors and selective selective norepinephrine reuptake inhibitors 

so as to alleviate vasomotor symptoms (VMSs) in perimenopausal women. The adverse 
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effects of these treatments have frequently outweighed 

their advantages and led to the discontinuation of treatment 

in many patients.3–6 Paroxetine mesylate is the only drug 

approved by the US Food and Drug Administration (FDA) for 

the treatment of moderate-to-severe VMSs and for improved 

sleep quality.7,8 A review of some studies into the effective-

ness of paroxetine has shown a significant reduction in the 

frequency and severity of hot flashes compared to placebo; 

however, its use was associated with mild-to-moderate symp-

toms, which were better tolerated following the consumption 

of low doses (7.5–12.5 mg).9 Stellate ganglion block (SGB) 

is a well-established and valuable procedure widely used to 

diagnose and manage the sympathetically mediated pain of 

head, neck and upper extremities, and its success and safety 

will increase if the procedure is performed under ultrasound 

guidance.10,11 In recent years, the procedure has been used 

in some studies to manage hot flash attacks. Most of these 

studies have been conducted as a pilot trial and a review of 

case reports, and randomized clinical trials performed to date 

are generally limited in number.12–16 The aim of this study 

was to evaluate the effectiveness of SGB by comparing it 

with that of paroxetine, which is an approved medicine for 

the treatment of hot flashes and one of their consequences – 

night sleep disturbance.

Patients and methods
After obtaining approval from the ethics committee of the 

Iran University of Medical Sciences with reference number 

of IR.IUMS.REC.1395.28823 and when the trial was regis-

tered online on “Iranian Registry of Clinical Trials” website 

with registry code of Irct2016100710599N13, sampling was 

performed among breast cancer survivors, with complaints 

of hot flashes and the ensuing consequences thereof, includ-

ing sleep disturbance, who had visited women’s or oncology 

clinics in Rasoul-e-Akram Teaching Hospital and then had 

been referred to pain management services. Given confidence 

coefficient of 0.05 and statistical power of 90%, the sample 

size was calculated (20 in each group and totally 40).

The inclusion criteria for this study consisted of com-

plaints about symptoms experienced for at least a month, 

aged 21–45 years and life expectancy ≥6 months. The use of 

tamoxifen, raloxifene or aromatase inhibitors was allowed. 

Patients undergoing treatment with chemotherapy, androgens, 

estrogens or analogs of progesterone or those receiving other 

known treatments for menopausal symptoms, including 

vitamin E, antidepressants and gabapentin, patients with 

coagulation disorders or those taking aspirin and patients 

with acute infections and heart disease American Society of 

Anesthesiologists≥III were all excluded from the study. After 

obtaining voluntary, written informed consent, the patients 

who were admitted were randomly assigned to two groups: 

study and control.

In the study group, SGB was performed under ultra-

sound guidance, wherein the patients were provided with 

appropriate monitoring in supine position with a slight 

extension of the neck. Midazolam 1 mg and fentanyl 50 µg 

were administered intravenously. To do diagnostic imaging, 

a MicroMaxx ultrasound machine with high-frequency linear 

probe (Sonosite Bothell, Washington, WA, USA) was used. 

Ultrasound imaging was performed on axial plane at the level 

of cricoid cartilage (Figure 1). After identifying the appro-

priate location, 10 mL of 0.5% bupivacaine  (AstraZeneca 

plc, Stockholm, Sweden) was injected, with in-plane tech-

nique, using a 21 G sonovisible nerve block needle (Pajunk, 

Geisingen, Germany). Incidence of Horner’s syndrome was 

deemed a symptom of successful block, and the patients 

were discharged after a recovery period of at least 2 hours.

In the second group, paroxetine (Brisdelle; Sebela Phar-

maceuticals, Roswell, Georgia, GA, USA) was administered 

orally for 6 weeks at a daily dose of 7.5 mg. The frequency 

and severity of hot flash attacks and sleep quality of the 

patients were evaluated before the intervention and then at 

2, 4 and 6 weeks after the block or after commencing the 

medication in both groups. Any possible adverse effects of 

the administration were recorded. The person filling out the 

questionnaire was unaware of the patients’ group assignment. 

The intensity of hot flashes was measured using Sloan’s hot 

flash scoring scale ranging from mild, moderate, severe to 

very severe and the frequency of occurrence of each, from 0 

to 100. In this method, the number of attacks per 24 hours is 

multiplied by the severity of them (with a gradation of 1–4), 

and the scores ranging from 0 to 100 are given to patients. 

These scores are for 24 hours but are estimated at our review 

intervals (0, 2, 4 and 6 weeks after the intervention).17 The 

Pittsburgh Sleep Quality Index (PSQI) was used to assess 

sleep quality. PSQI is a nine-component questionnaire rat-

ing patients on several variables, including sleep quality and 

duration, delay in sleep onset, habitual sleeping problems, 

daytime dysfunction and the everyday need for sedation, 

wherein lower scores indicate better sleep quality.18

At the end of the 6th week, the data were collected and 

the results were expressed as mean ± SD and the percentage 

of quantitative and qualitative variables, respectively. The 

qualitative variables were compared by the Student’s t-test 

for normally distributed variables or by the Mann–Whitney U 

test for non-normally distributed variables. The chi-squared 
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test or Fisher’s exact test was performed for comparison of 

the qualitative variables. The correlation between quantitative 

variables was examined using the Pearson correlation coef-

ficient and Spearman’s rank correlation coefficient. The data 

collected were analyzed using the SPSS version 21 (and the 

SAS version 1.9 software (SAS institute, Cary, North Caro-

lina, NC, UA). The level of significance was set at P<0.05.

Figure 1 sonographic view of drug distribution in the sgB.
Abbreviation: sgB, stellate ganglion block.

Table 1 Comparison of demographic characteristics, hot flash scores and sleep quality indexes of the P and SGB groups

Group SGB (mean ± SD) Group P (mean ± SD) P-value

Demographic characteristics age (years) 34.80±5.317 33.85±5.566 0.584
Weight (kg) 73.20±7.164 75.15±7.132 0.394
BMi 27.10±4.778 27.00±4.712 0.948

Hot flash score Before int. 42.35±26.264 36.85±23.698 0.491
2 weeks after int. 16.22±12.346 15.81±9.174 0.914
4 weeks after int. 11.28±8.330 11.75±6.234 0.854
6 weeks after int. 10.50±7.987 10.94±5.790 0.858

Sleep quality index Before int. 20.30±7.968 22.30±8.105 0.436
2 weeks after int. 8.83±3.698 10.00±4.872 0.434
4 weeks after int. 7.28±3.659 8.13±3.686 0.507
6 weeks after int. 5.89±3.894 7.13±3.222 0.324

Abbreviations: BMi, body mass index; int., intervention; P, paroxetine; sgB, stellate ganglion block.

Results
Table 1 summarizes the comparison of key demographic 

characteristics and clinical details of the paroxetine and 

SGB groups, indicating no significant difference between 

the two groups.

Of the 20 patients in the SGB group, one patient was with-

drawn from the study due to the lack of Horner  syndrome, 
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which was considered a sign of successful block, and was 

replaced with a new patient. No serious side effects were 

observed in any of the patients in this group. Horner syn-

drome occurred shortly after the blockage and lasted for 

about 4–6 hours. Only one patient was reported to have a 

mild headache for 1 day to 2 days.

In the P group, two patients were withdrawn from the 

study since they had stopped taking the drug during the initial 

days because of gastrointestinal side effects – nausea and 

vomiting – and were replaced with new patients. Meanwhile, 

of the two patients, one who had taken the medicine for a 

week declared overall decline in symptoms.

The comparison of the hot flash scores and sleep quality 

index between the two groups, indicating no significant dif-

ference, both before the intervention and over the follow-up 

period (P>0.05), is given in Table 1.

Figure 2 illustrates the changes in hot flash scores and 

sleep quality in the two groups. A downward trend in the hot 

flash scores and sleep quality indexes was observed in both 

groups (P<0.001). Lower scores indicated better sleep quality 

and improvement in hot flashes. There was not a noticeable 

difference in the trend of changes in hot flash scores between 

the two groups (P=0.778). The trend of changes in sleep qual-

ity index in the two groups was alike (P=0.365).

Figure 3 illustrates the CONSORT flowchart of the study 

design.

Discussion
The results of the present study supported that the SGB 

method can be as effective as paroxetine in reducing the 

frequency of hot flash attacks and improving sleep quality 

in breast cancer survivors, with minimal side effects and 

acceptable patients’ tolerance.

The use of non-pharmaceutical and nonhormonal meth-

ods in managing menopausal symptoms caused by breast 

cancer treatment has attracted great attention in recent years. 

Reviewing pilot studies conducted on various medicines and 

methods particularly used in this regard, Kontos et al3 found 

the effectiveness of desvenlafaxine and SGB as noticeable; 

they recommended further studies, however. After studying 

the existing evidences, Boutet19 in his proposed algorithm 

introduced venlafaxine, paroxetine and gabapentin as a 

first-line drug treatment for severe hot flashes and adjourned 

indications of SGB until further investigations were carried 

out. Fisher et al20 investigated different pharmaceutical, nutri-

tional, supplemental and behavioral methods and examined 

any evidence for each.

The effectiveness of different doses of paroxetine has been 

investigated in several studies. Weitzner et al21 maintained 

that paroxetine was effective in reducing hot flashes as well 

as sleep disturbances, fatigue and depression in breast cancer 

survivors. In another study, Loprinzi et al22 investigated and 

compared the efficacy of fluoxetine to that of placebo and 

found that the former was mildly effective in improving hot 

flash attacks. Compared with placebo, daily doses of parox-

etine 7.5–12.5 mg reduced the frequency and intensity of hot 

flashes and diminished the number of nighttime awakenings 

caused by VMSs.7–9 Paroxetine was approved by the US FDA 

in 2013 for the treatment of moderate-to-severe VMSs and 

for sleep quality improvement. In our study also, paroxetine 

Figure 2 Trend of changes in hot flash scores and sleep quality indexes in the SGB and paroxetine groups.
Abbreviations: P, paroxetine; PsQi, Pittsburgh sleep Quality index; sgB, stellate ganglion block.
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7.5 mg proved to be remarkably effective in both reducing 

hot flash scores and improving sleep quality indexes.

The effect of SGB in reducing hot flash symptoms and 

improving sleep quality has also been investigated in several 

studies. In a case study of six patients with severe hot flash 

attacks, Lipov et al23 tated that the method reduced hot flash 

attacks for 2–5 weeks following the first time blockade and for 

4–18 weeks after the second blockade. In addition, perform-

ing SGB in a pilot study of 13 breast cancer survivors, they 

followed up the patients for 12 weeks and reported that this 

method reduced hot flashes and sleep disturbances, without 

or with minimal adverse effects.24

In their study of 34 breast cancer survivors suffering from 

menopause, Haest et al1 assessed the patients for 24 weeks 

and observed that the SGB lessens hot flash symptoms and 

improves sleep quality. They also found that the effect of 

blockage on hot flashes would diminish over time, but its 

effect on sleep quality lasted longer. Guttuso12 estimated the 

Figure 3 CONSORT flowchart depicting the process of patient inclusion, randomization and exclusion.
Abbreviations: P, paroxetine; sgB, stellate ganglion block.

50 adult patients with breast cancer survivors,
with complaints of hot flashes and sleep

disturbances were screened

6 subjects were excluded for
consent refusal

44 patients were further screened for
the presence of exclusion criteria

Additional patients were excluded
for meeting one or more of the

study exclusion

40 subjects were enrolled

20 patients in P
group

20 patients in
SGB group

2 patients lost
to follow-up but
replaced with 2

others

1 patient lost to
follow-up but

replaced with 1
other

20 patients in
P group

20 patients in
SGB group
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reducing effect of the SGB on the symptoms of hot flashes 

from 28–90%, but since the placebo effect exceeded 50%, the 

researcher recommended further studies to judge the findings.

In a study of 40 patients in the control group, Walega 

et al15 injected saline solution into their subcutaneous tissue 

of neck and concluded that although no significant difference 

was observed in the overall number of hot flashes between 

the two groups, the SGB group suffering from moderate-

to-severe hot flashes had greater reduction in the number 

of attacks.

Nearly, all the studies conducted indicated the effective-

ness of the SGB in controlling the symptoms with minimal 

side effects. In addition, the results of our study are in 

accordance with these findings, although this study lacked 

a placebo group.

This is the first study that has compared the effectiveness 

of SGB to that of paroxetine as an FDA-approved drug; the 

results of which are consistent with the findings obtained 

from the studies carried out on each method alone. Based 

on the results of this study, SGB can be an effective way to 

treat the symptoms of menopause arising from breast cancer. 

This method is associated with least side effects and is free 

from restrictions accompanied with gastric intolerance to 

oral paroxetine.

The limitations of this study include problems with fol-

lowing up the patients as well as single-center study. Further 

studies with larger sample sizes, different doses, a placebo 

group and longer follow-up are recommended to be designed 

and implemented to evaluate the effectiveness of this method.

Conclusion
Stellate ganglion block is as much effective as paroxetine 

in controlling hot flashes and sleep disturbances in breast 

cancer survivors and is associated with few complications.
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