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Abstract
Purpose This study aims to investigate the comparison of
effectiveness between stellate ganglion block (SGB) and com-
plex decongestive physiotherapy (CDT) in breast cancer-
related lymphedema (BCRL) patients.
Methods The study is a retrospective matched cohort study. A
total of 60 subjects who had secondary lymphedema after
breast cancer treatments were included in this study. Thirty
subjects who had SGB were matched with other 30 subjects
treated with CDT, which is the standard therapy for BCRL.
The groups were matched for age, duration of lymphedema,
type of surgery, and history of lymph node dissection. SGB
subjects received SGB three times, once every 2 weeks and
CDTsubjects were treated for 2 weeks. The circumferences of
the forearm and upper arm were used as the outcome variable.
These parameters were measured with baseline value before
each treatment and repeated the evaluation after the treat-
ments. We investigated the difference of circumferences with-
in each treatment and compared the clinical effect between
treatments.
Results Sixty subjects (mean age 58.2±8.7) were treated with
CDT and SGB each. There was no significant difference in
demographic data including cancer treatment. The mean cir-
cumferences of the forearm and upper arm after CDT signif-
icantly reduced; forearm from 24.91 to 23.87 cm and upper
arm from 30.52 to 29.58 cm (p<0.001). And the clinical effect
of SGB was also significant; forearm from 24.90 to 23.64 cm
and upper arm from 30.96 to 29.16 cm (p<0.001). The differ-
ences of the forearm between CDT and SGB was not signif-
icant, but the circumference of the upper arm was more

reduced after SGB treatment (1.81±1.21 cm) than CDT
(0.94 cm±0.78 cm) (p<0.01).
Conclusions SGB is an effective treatment which can reduce
the circumference of arm in breast cancer-related lymphedema
patients and could be an alternative treatment for lymphedema.
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Introduction

Lymphedema is a progressive pathologic condition of local-
ized body fluid retention and subcutaneous tissue swelling
caused by a lymphatic obstruction or compromised lymphatic
system [1]. If the lymphatic system is damaged, transportation
of lymph fluid is reduced, and water and protein is accumu-
lated within the tissue organization. As a result, this high pro-
tein concentration cause colloid osmotic pressure in the tissue
to increase, and it cause lymphedema by increasing the move-
ment of water [2, 3]. This kind of lymphedema is caused by
secondary complications of malignant tumors, infections,
trauma, and filariasis, etc. However, most of them have been
reported to be associated with malignant tumor and treatments
[2]. Secondary lymphedema of the upper extremity usually
occurs after breast cancer treatments and the frequency was
reported 24–49 % after total mastectomy and 4–17 % after
sentinel lymph node biopsy with radiation [4, 5]. In Korea, it
is reported that 22 % of patients have developed secondary
lymphedema in the upper extremity after breast cancer treat-
ments [1].

The standard treatment for lymphedema is well known for
complex decongestive physiotherapy (CDT). CDT is a treat-
ment consisting of skin care, manual lymph drainagemassage,
non-elastic bandage therapy, and exercise therapy [6]. The
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reduction of lymphedema after CDTwas around 30–60 % on
average and has been reported to be maintained after 1 year
[7]. However, there are some disadvantages such as differing
results of edema reduction within each patient and the high
risk of recurrent edema if the patient’s compliance is poor. In
addition, CDT is sometimes criticized for being time consum-
ing and can be a burden for the rest of the patient’s life [8–10].
Therefore, complementary and alternate treatment is required
to manage breast cancer-related lymphedema (BCRL).

In recent years, consequentially, new alternative therapies
have been tried using extracorporeal shock wave therapy
(ESWT) and microsurgical lymph node transplantation [11,
12]. The authors reported these therapies were good alterna-
tive methods. In addition, previous studies tried the cervical
stellate ganglion block (SGB) and reported a good result for
the reduction of lymphedema on the upper extremity after
breast cancer treatments [13, 14]. However, these new trials
are limited to case or case-series studies. Therefore, a compar-
ison between CDT and new clinical therapies is needed.

The main purpose of this study, therefore, is to compare the
effectiveness between CDTand SGB in BCRL patients and to
determine whether SGB can be applied as much as CDT in the
clinic.

Subjects and methods

Subjects

A total of 60 subjects who were diagnosed with secondary
lymphedema after breast cancer treatment and who underwent
CDT or SGB were retrospectively recruited based on their
medical record. Subjects who had (1) a mastectomy due to
breast cancer, (2) no history of physical therapy except self-
manual lymph drainage massage in the last 6 months, and (3)
lymphedema defined as a circumference of the affected arm of
2 cm or more compared with the unaffected arm were recruit-
ed. Women were ruled ineligible for the study according to the
following exclusion criteria: (1) bilateral lymphedema, (2)
breast reconstruction, (3) infection or cellulitis, (4) severe pain
in the axillary operation scar, (5) venous thrombosis, (6) dif-
ficulties in participating in the study, and (7) irregular atten-
dance. We preferentially included the SGB subjects who were
small in number because patients preferred the less invasive
CDT. Therefore, 30 patients who received SGB were retro-
spectively included fromMarch 2012 to February 2013. From
the same period, we randomly included 30 CDT subjects who
were matched to age, duration of lymphedema, and type of
surgery and history of lymph node dissection. Eight subjects
in the SGB group were previously treated with CDT more
than 6 months before the SGB. However, CDTwas ineffective
and the patients performed self-manual drainage massage dur-
ing that period. The present study was approved by the

Institutional Review Board of Seoul National University Hos-
pital [H-1305-052-488].

Methods

Demographics Demographic information including age
(year), body mass index (BMI, kg/m2), duration of lymphede-
ma (month), time since mastectomy (month), laterality (right
or left), type of surgery (modified radical mastectomy, breast
conserving surgery, or total mastectomy), experience of recon-
struction surgery and lymph node dissection, the presence of
lymph node metastasis, and whether having radiotherapy and
chemotherapy, were collected retrospectively with a medical
record.

SGB Thirty subjects underwent consecutive SGB three times,
once every 2 weeks by the same physician at the outpatient
clinic [13, 15]. The procedure was performed while the sub-
ject was in the supine position with the head slightly extended
on a pillow. Sternocleidomastoid muscle around cricoid carti-
lage was retracted laterally using two fingers which could pull
the internal carotid artery and the internal jugular vein. Next,
the needle was inserted between the cricoid cartilage and the
fingers under aseptic ultrasonographic guidance. After contact
with the anterior tubercle of the C6 transverse process, the
needle was withdrawn from the periosteum and 4 ml of 1 %
lidocaine and 1 ml of 40 mg triamcinolone mixture were
injected into the stellate ganglion [13]. Figure 1 shows a lateral
axis view of an ultrasound image of the neck. All SGB pa-
tients were educated self-massage and CDT was not done by
therapists.

Fig. 1 Lateral axial view of ultrasound neck image at the C6 vertebral
level. TR trachea, CA carotid artery, AS anterior scalene muscle, SCM
sternocleidomastoid muscle, MS middle scalene muscle, AT anterior
tubercle, PT posterior tubercle, C6 C6 nerve root, SC sympathetic
chain, LC longus coli muscle, and VB vertebral body
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CDT The other 30 subjects with secondary lymphedema had
ten sessions of CDT (2 weeks, from Monday to Friday of the
next week) with a physical therapist in an outpatient clinic.
One session (40 min) was comprised of manual lymphatic
drainage (15 min) of stimulating the movement of fluid in
the tissue, bandaging (15 min) in compression garments, and
exercise (10 min).

Outcome variable The circumferences of the forearm and up-
per arm were used as an outcome variable which was mea-
sured by a tape measure without any pressure and placed
perpendicular at the vertical axis in the forearm and upper
arm. The forearm was measured at 10 cm below the cubital
crease between the medial and lateral epicondyle and the up-
per arm was measured at 10 cm above the cubital crease
(Fig. 2). In the CDT group, the circumferences were initially
measured with a baseline value before CDT, and the measure-
ments were repeated 2 weeks after the first treatment. In the
SGB group, the baseline circumferences were initially mea-
sured before SGB and were reevaluated three times: 2 weeks
after the first block, 2 weeks after the second block (4 weeks
after the first block) and 4 weeks after the third block (8 weeks
after the first block) that was regarded as the primary outcome

variable. In addition, we compared the effects of each treat-
ment and investigated the serial effect of SGB.

Statistical analysis Statistical analysis was performed using
IBM SPSS Statistics version 19.0 for Windows. Demographic
data was analyzed using an independent t test and chi-square
test according to the number of possible responses for each
item. Also, we investigated the difference of circumference
within each treatment using a paired t test, and compared the
circumferences between treatments using an independent t
test. In addition, we analyzed the serial effect of SGB with a
paired t test. To evaluate the factor affecting the decrement of
lymphedema in demographics, the chi-square test was used. P
values of <0.05 were taken to represent statistical significance.

Results

Demographics Table 1 showed the demographic information
of 60 subjects who had SGB (30 subjects, mean age 58.70±
10.36) and CDT (30 subjects, mean age 57.73±6.92). All
subjects had lymph node dissection and chemotherapy but
no reconstructive surgery. Twenty-seven subjects (90 %) in
the SGB group and 24 subjects (80 %) in the CDT group
received radiation therapy (p=0.472). The demographic infor-
mation showed an even distribution between the SGB and
CDT groups, including cancer treatments and the baseline
circumferences of the forearm and upper arm.

Effect of CDT The baseline circumferences of the forearm and
upper arm were 24.91 cm (±2.34) and 30.52 cm (±2.67) and
the circumferences after treatment were 23.87 cm (±2.26) and
29.58 cm (±2.43), which showed a significant reduction in
each (p<0.001) (Table 2). However, there was no significant
demographic factor to influence the reduction of the circum-
ference with factor analysis.

Effect of SGB The circumferences of the forearm and upper
arm were 24.90 cm (±3.64) and 30.96 cm (±3.57) at baseline
and the circumferences of 8 weeks after the first block were
significantly reduced to 23.64 cm (±3.24) and 29.16 cm
(±3.45) (p<0.001) (Table 2). However, there was no signifi-
cant demographic factor affecting the decrement of
lymphedema.

Serial effect of SGB Of 30 subjects in the SGB group, 15
subjects had serial circumferences on medical record
(Fig. 3). In three consecutive blocks, the circumferences of
the forearm after the first and second blocks did not show a
significant reduction, but the circumference after the third
block significantly decreased from 25.47 cm (±3.28) to

Fig. 2 How tomeasure the circumference of forearm and upper arm. The
forearm circumference was evaluated 10 cm below the cubital crease and
the upper arm circumference was measured 10 cm above the cubital
crease
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24.66 cm (±3.11) (p<0.05), which is also a significant reduc-
tion from baseline (26.21±3.64 cm) (p<0.01).

The circumferences of the upper arm, on the other hand,
showed a significant decrease after the second block. The

baseline circumference was 32.32 cm (±3.28) and the circum-
ference after the second block was 31.52 cm (±3.29)
(p<0.01). In addition, there was a significant reduction after
the third block, from 31.52 cm (±3.28) to 30.11 cm (±2.69)
(p<0.001).

Effect between CDT and SGB The effects of lymphedema
treatments on the forearm were 1.03 cm (±0.85) and
1.26 cm (±1.23), which is not a significant difference between
the CDTand SGB groups (Fig. 4). The effects of treatment on
the upper arm, however, showed 0.94 cm (±0.78) and 1.81 cm
(±1.21) which is a significant reduction in each group, but
more so for the SGB group than CDT (p<0.01).

Discussion

Secondary lymphedema, in contrast with primary lymphede-
ma, is muchmore common and can develop after any surgical,
traumatic, inflammatory, or neoplastic disruption or obstruc-
tion of lymphatic pathways [16]. A reduction of the lymph
node can cause lymphostasis in the interstitial fluid and lymph
collectors or precollectors to become engorged and fibrotic,
eventually causing lymphatic hypertension. If one of the col-
lector valves is interrupted due to lymphatic hypertension, the
other valves around it could become damaged in consequence
[17]. As a result, a reduction or destruction of lymphatic trans-
port can develop the lymphedema after cancer treatments.

Manual lymph drainage massage is a gentle and rhythmic
manipulation of the lymphatic ducts to stimulate the flow of
lymph into collectors and precollectors [18]. Bandage therapy
with exercise or daily activities can enhance the pumping ac-
tion of the lymph vessels by providing increased resistance for
them to push against [19]. So, CDT is well known as a primary
method of treatment in lymphedema management and many
studies have reported a reduction of circumference on extrem-
ity [6, 7, 20]. Yamamoto et al. reported the median reduction
was 328.7 ml and the median rate of reduction was 58.9 %
after CDT in the upper extremity for lymphedema patients [7].
In addition, Karadibak et al. showed that the mean reduction
of volume was 415 ml and the mean rate of reduction was
25.8 % after CDT in the upper extremity for cancer-related
lymphedema patients [20]. The present study shows enough
decrement of circumference after CDTand this is a significant
reduction of subcutaneous volume compared to previous
studies.

SGB resulted in a marked reduction of volume after
8 weeks from the first block [13, 15]. Kim et al. performed
SGB on ten patients with the same protocol as this study and
showed a significant decrement of circumferences in the fore-
arm and upper arm which is similar to the results of this study

Table 1 General information of patient characteristics

SGB (Mean
(±SD))

CDT (Mean
(±SD))

p value

Subjects (n) 30 30 1.000

Age (year) 58.70±10.36 57.73±6.92 0.672

Body mass index (kg/m2) 23.64±2.55 24.20±2.31 0.375

Duration of lymphedema (month) 17.23±21.37 18.07±14.39 0.860

Time since mastectomy (month) 35.40±37.24 30.80±26.23 0.582

Baseline of circumference (cm)

Forearm 24.90±3.64 24.91±2.34 0.997

Upper arm 30.96±2.67 30.52±2.67 0.588

Laterality (n) 0.438

Right/left 16/14 12/18

Type of surgery (n) 1.000

Modified radical mastectomy 17 17

Breast conserving surgery 9 9

Total mastectomy 4 4

Reconstruction (n) 1.000

Yes/no 0/30 0/30

Lymph node dissection (n) 1.000

Yes/no 30/0 30/0

Lymph node metastasis (n) 0.671

Yes/no 28/2 26/4

Chemotherapy (n) 1.000

Yes/no 30/0 30/0

Radiotherapy (n) 0.472

Yes/no 27/3 24/6

Age, body mass index, onset of lymphedema, and time since mastectomy
was analyzed with independent t test. Laterality, type of surgery, recon-
struction, lymph node dissection, lymph node metastasis, chemotherapy,
and radiotherapy were analyzed with Pearson’s chi-square test. Values are
mean±standard deviation

Table 2 The effect of lymphedema treatments within groups

Circumference (cm) p value

Baseline After treatment

SGB

Forearm 24.90±3.64 23.64±3.24 <0.001

Upper arm 30.96±3.57 29.16±3.45 <0.001

CDT

Forearm 24.91±2.34 23.87±2.26 <0.001

Upper arm 30.52±2.67 29.58±2.43 <0.001

Each data were analyzed with paired t test. Values are mean±standard
deviation
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[13]. Our result also showed significant improvement of
lymphedema.

Interestingly, the three treatments of SGB appear to have an
accumulative effect. There was a significant reduction in the
forearm circumferences after the third block compared with
the second block. In the upper arm, we identified a significant
decrement after the second and third blocks, respectively. Un-
fortunately, there is no standard protocol for SGB because it is
not a widely accepted treatment for lymphedema. No one
knows how many SGBs are needed, when it works, or wheth-
er it has a long-term effect, so we did it three times, every
2 weeks, like previous small-sized studies about cervical
SGB at BCRL [13, 15]. Recently, Woo et al. reported that
three treatments of lumbar sympathetic ganglion block
(LSGB) at 2-week intervals were effective in treating second-
ary lymphedema after gynecologic cancer [21].

We expected the effect of SGB might be similar to CDT,
but there was a bigger reduction of circumference in the upper
arm. The reason is unclear, but the authors suggest cervical
SGB might have a stronger effect on proximal than distal
extremity.

Still, the mechanism of SGB is unclear. The previous re-
searchers explained that this phenomenon was the result of
autonomic regulation block by SGB. Smooth muscles which
are innervated by the autonomic nervous system envel-
op the lymphatic channel-like vessels [22, 23]. In case
of peripheral vascular disease, blocking the sympathetic
nervous system causes a vascular dilatation, improving
microvascular response [23, 24]. The effect of this sym-
pathetic block may also happen in the lymphatic circu-
lation [23]. The other possible mechanism of SGB is
the effect of immune modulation in lymphedema. In
subcutaneous tissue of lymphedema, chronic inflammation
was observed in some studies [25, 26]. Yokoyama et al. re-
ported a significant alteration in immune activity by SGB, in
which the local sympathetic nerve block may modulate the
immune response [27]. They used lidocaine only but we used
the lidocaine with triamcinolone acetate, which has a strong
anti-inflammatory effect; this suggests steroids can help to
reduce lymphedema. To verify the effects of steroids on
lymphedema, further randomized, controlled studies with var-
ious injectates are therefore needed.

Our study has certain limitations. First, the data is retro-
spective. Despite the significant results of the current study,
we could not recommend cervical SGB for BCRL patients
with strong evidence. Therefore, further randomized, con-
trolled studies should follow to establish cervical SGB as an
effective modality for BCRL patients. Second, although
60 subjects were included, this study had a limitation
stemming from its small sample size. Finally, there is
no widely accepted protocol of SGB concerning the
number of blocks, blocking medicines, and solutions.
Precise protocol such as injection times and injectates
should be evaluated in a further study.

In conclusion, the results of the present study show that
SGB is an effective treatment which can reduce the circum-
ference of the arm in breast cancer-related lymphedema pa-
tients. SGBmight be an alternative treatment for lymphedema
after further studies are followed.

Fig. 3 The serial effect of SGB. a The circumference of forearm after
third block significantly decreased from 25.47 cm (±3.28) to 24.66 cm
(±3.11) (p<0.05) which is also a significant reduction from baseline
(26.21±3.64 cm) (p<0.01). b Baseline circumference was 32.32 cm

(±3.28) and the circumference after second block was 31.52 cm (±3.29)
(p<0.01). Additionally, there was a significant reduction after the third
block which is from 31.52 cm (±3.28) to 30.11 cm (±2.69) (p<0.001).
*<0.05, †<0.01, ‡<0.001

Fig. 4 The effect of lymphedema treatments between groups. The
decrement of circumference on the upper arm showed 0.94 cm (±0.78)
in the CDT group and 1.81 cm (±1.21) in the SGB group. It shows SGB is
more effective than CDT in the upper arm. *<0.05
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