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LETTER TO THE EDITOR

ANCER
COMMUNICATIONS

Application of erector spinae plane block guided by ultrasound
for postoperative analgesia in breast cancer surgery: A

randomized controlled trial

Dear Editor,

Breast cancer is the most common malignant tumor in
women and surgical management remains a key component
of treatment and cure [1]. However, the surgical procedure is
often associated with varying degrees of postoperative pain.
Approximately 60% of women after breast cancer surgery
complain of severe acute pain [2]. In addition, failure to man-
age acute postoperative pain may lead to the development
of chronic pain which may be persistent for years [3, 4]. As
chronic persistent pain arises in approximately 50% of patients
after breast cancer surgery [5], it is therefore necessary to
explore efficacious techniques that can reduce postoperative
pain for such patients.

The innervation of the skin and gland of the breasts is sup-
plied mainly by the T2-T6 spinal nerves. In addition, branches
of the brachial plexus, including the long thoracic nerve, tho-
racodorsal nerve, medial pectoral nerve, and lateral pectoral
nerve, are also involved in conveying sensation to the breasts
and axillary region [6]. Therefore, to provide complete post-
operative analgesia for breast cancer surgery, it is necessary
to theoretically block the ten spinal nerve dermatomes from
vertebral C5 to T6.

Various regional techniques have been widely used to
decrease postoperative pain after breast cancer surgery,
including epidural, paravertebral, and intercostal blocks.
However, an optimal method has not yet been defined
and each of these blocks has some drawbacks. The epidu-
ral block involves unnecessary contralateral block, epidural
hematoma, abscess, and dural puncture. The paravertebral
block can achieve a perfect analgesic effect but it may cause
pneumothorax and is difficult to implement. The intercostal
nerve block is easy to perform but needs to be implemented
in multiple segments.

The erector spinae plane (ESP) block was first described
for managing thoracic neuropathic pain [7]. Subsequently, this
technique was applied for pain management following lung
cancer surgery and the analgesic effect was encouraging [8].
The aim of this study was to evaluate the safety and efficacy
of an ultrasound-guided ESP block for postoperative analgesia
after breast cancer surgery.

The study was conducted after receiving approval from
the Medical Ethics Committee of the First Hospital of Qin-
huangdao. Written informed consent was obtained from each
enrolled patient. The inclusion criteria for patient selection
were as follows: 1) aged 18-65 years, 2) had an American
Society of Anesthesiologists (ASA) physical status of I or II,
and 3) female patients with unilateral breast cancer who were
to undergo modified radical mastectomy (MRM) with or with-
out axillary lymph node dissection (ALND). The exclusion
criteria included the following: 1) history of allergy to local
anesthetic, 2) puncture site infection, 3) coagulation dysfunc-
tion, 4) morbid obesity (body mass index [BMI] > 35 kg/m?),
and 5) psychosis.

A total of 40 patients were selected and entered into our
prospective, randomized, controlled clinical trial. The patients
were allocated into an ESP or control group, with 20 patients
in each group. Patients in the ESP group received the ESP
block immediately before the induction of general anesthesia,
whereas patients in the control group only received general
anesthesia. In the ESP group, the ESP block was administered
at the vertebral T3 level. A total of 20 mL of 0.5% ropiva-
caine (AstraZeneca AB, Goteborg, Sweden) was injected into
the fascial plane between the erector spinae muscle and the
transverse process through in-plane technology.

Flurbiprofen axetil (Beijing Tide Pharmaceutical Co., Ltd.,
Beijing, China) at an intravenous dose of 50 mg was given as
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a postoperative analgesic upon the patient’s request. Opioids
are not usually provided as routine postoperative analgesics
for this kind of surgery in our hospital.

The patients were followed up for 48 hours after surgery
by anesthesia nurses in the ward. The primary outcome mea-
sure was visual analog scale (VAS) at 1, 6, 12, 24, and 48 h
after surgery during motion as well as at rest. The motion VAS
score was assessed when the patient coughed and abduced
the shoulder to 90°. The highest VAS score within 48 h after
surgery was recorded. Secondary outcome measures included
the time to first request for analgesia and the cumulative dose
of analgesics. If a patient did not ask for an analgesic within
48 h after surgery, the time to first request for analgesia was
taken as 48 h.

In addition, the hemodynamic parameters (systolic blood
pressure [SBP], diastolic blood pressure [DBP], mean arte-
rial pressure [MAP], and heart rate [HR]) during surgery were
also recorded. Potential complications of the ESP block were
taken note in detail.

The Statistical Product and Service Solutions (SPSS) soft-
ware (version 17, SPSS Inc., Chicago, IL, USA) was used for
statistical analyses. Data are presented as mean + standard
deviation (SD), median (interquartile range), or frequency
(percentage). For quantitative data, a parametric test with nor-
mal distribution was performed using the Student’s # test and a
nonparametric test with abnormal distribution was performed
using the Mann-Whitney U test. For qualitative data, the Chi-
square test was used for parametric analysis. P < 0.05 was
considered as statistically significant for all tests. The VAS
score 1 h after surgery in patients without analgesia tech-
nique was 3.8, with an SD of 1.2 in a pilot study (based on
unpublished results from one of our preliminary research). It
was estimated that 18 subjects would be required per group
to detect at least a 30% decrease in this parameter with 80%
power and a 5% probability of Type I error. Thus, 20 patients
were recruited in each group to allow for a probable 10%
dropout rate in the study.

Forty patients were included and no patient was withdrawn
from this present study. The patients and surgical character-
istics are presented in Table 1. These characteristics did not
differ significantly between the 2 groups.

Satisfactory pain relief (mean VAS score < 3) was observed
in the ESP group throughout the study period. The rest and
motion VAS scores in the ESP group were significantly lower
than those in the control group at 1, 6, 12, 24, and 48 h after
surgery (P < 0.05). The highest VAS score within 48 h after
surgery was significantly lower in the ESP group than in the
control group, both at rest and during motion (both P < 0.05)
(Table 2).

Eleven (55%) patients in the ESP group and 1 (5%) in the
control group did not ask for an analgesic within 48 h after
surgery (P < 0.05). The time to first request for analgesia was
significantly prolonged in the ESP group [48 (38.75) h] com-
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TABLE 1 Patient characteristics and surgical characteristics
Control
Characteristics ESP group  group P value
Total (cases) 20 20
Age (years) 51.30+£8.00 50.50+7.75 0.691

Height (cm) 163.05 +7.21 159.65 +5.55 0.157
Weight (Kg) 57.60 +9.39 56.60 +9.56 0.832
Duration of surgery (min) 63.10 + 11.72 67.65 + 13.35 0.306
ALND (yes/no) 13/7 11/9 0.519

Note: Values are expressed as the mean + standard deviation (SD) or number of
patients. Differences in quantitative variables are compared using 2-sample Stu-
dent ¢ test, and differences in qualitative variables are compared using the Chi-
square test. ALND: axillary lymph node dissection.

TABLE 2 Comparison of VAS between the 2 groups

Control
Type Time ESP group group P value
Rest VAS 1h 1.40 + 0.99 3.90 + 1.17 <0.001*
6h 1.65 + 0.88 4.75 + 1.33 <0.001*
12h 1.75 £ 0.79 4.95 + 1.10 <0.001*
24h 1.50 + 0.76 4.65 + 1.18 <0.001*
48 h 1.10 + 0.72 3.30 + 0.86 <0.001*
highest VAS  2.65 + 0.81 6.25 + 0.72 <0.001*
Motion VAS 1h 2.05 + 1.00 4.70 + 1.26 <0.001*
6h 275 + 0.85 5.80 + 1.40 <0.001*
12h 2.80 + 0.83 590 + 1.21 <0.001*
24h 245 + 0.83 5.10 + 1.07 <0.001*
48 h 1.95 + 0.69 3.95 + 1.15 <0.001*
highest VAS  3.90 + 0.85 6.95 + 0.94 <0.001*

Note: Values are expressed as the means=+ standard deviation (SD) and differences
are compared using 2-sample Student ¢ test. *P < 0.05, the difference was statisti-
cally significant.

pared with that in the control group [4.5 (7.5) h, P < 0.001].
Similarly, the patients in the ESP group consumed less flur-
biprofen axetil than those in the control group [0(100) mg vs.
150(100) mg, P < 0.001].

The rates of complications were comparable between the
2 groups. There were no significant differences in HR and
peripheral capillary oxygen saturation (SpO,) between the
two groups during the perioperative period. Postoperative
nausea and vomiting occurred in 2 patients (10%) in the ESP
group and in 6 patients (30%) in the control group (P > 0.05),
whereas hypotension occurred in 8 patients (40%) in the ESP
group and in 5 patients (25%) in the control group (P > 0.05).
No block-related complications such as vascular puncture,
nerve injury, spinal and epidural anesthesia, signs of local
anesthetic toxicity and pneumothorax were recorded in the
ESP group.

In the present study, we observed significantly decreased
pain scores at rest and during motion in patients who received
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an ESP block. Furthermore, the time to first request for flur-
biprofen axetil was delayed and there was a decreased con-
sumption of postoperative flurbiprofen axetil during the first
48 postoperative hours in these patients.

Breast cancer requires various surgical therapies, and
MRM with or without ALND is the most common surgi-
cal procedure. Postoperative pain remains a significant clin-
ical problem contributing to increased postoperative compli-
cations and reduced quality of life after surgery.

The ESP block is a new fascia block technique that can
engender sensory blockade of multiple segments of the chest
wall [7]. Our findings showed that ultrasound-guided ESP
block exhibited a significant analgesic effect for breast can-
cer surgery.

Considering the operative region of breast cancer, we
selected T3 transverse process as the injection site. To
appraise the analgesia efficiency of the ESP block at the
T3 level for the axillary region, we measured the motion
VAS score not only when patients coughed but also when
patients abduced the ipsilateral shoulder. In the present study,
patients with the ESP block suffered only mild pain when they
abduced the ipsilateral shoulder, signifying that the ESP block
at T3 level was effective in relieving pain in the axillary region
as well as the chest wall.

In addition to developing substantial blockade, the ESP
block slightly decreased the rate of postoperative nausea and
vomiting (10% vs 30%). This might be because the use of ESP
block might have decreased the dosage for intraoperative opi-
oids.

Furthermore, the ESP block was found to be safer com-
pared with epidural or paravertebral block as the injection
was administered into a tissue plane distant from major
blood vessels, pleura, and nerves [9]. No puncture-related
complications such as pneumothorax were observed. How-
ever, hypotension was recorded in 8 patients in the ESP
group but found in only 5 patients in the control group.
Hypotension might have been due to the sympathetic block-
ade because local anesthetic penetrated anteriorly through
the costotransverse foramen and intertransverse connective
tissue, then entered into the thoracic paravertebral space
where it could potentially block the communicans between
the rami of spinal nerves and sympathetic fibers [10] but
this could be effectively corrected by the use of vasoactive
drugs.

There were some limitations in the present study worth
mentioning. First, we did not measure the exact plane of sen-
sory block nor investigated the flow and spread of local anes-
thetic through imaging evidence in the ESP group, although
we did confirm that the ESP block achieved satisfactory anal-
gesic effects. Second, based on humanitarian consideration,
a sham block was not performed in the control group, so
the patients were not blinded to the group distribution.

However, the persons who participated in data collection were
not aware of the group assignments. Lastly, we did not evalu-
ate the effects of ESP block on chronic pain after breast cancer
surgery. A long-term follow-up study can be designed to focus
on the effects of ESP block on chronic pain after breast cancer
surgery.

ESP block was found to be an effective and safe tech-
nique that provided favorable pain relief and reduced postop-
erative analgesic consumption. Therefore, ESP block can be
used safely for postoperative analgesia in patients undergoing
breast cancer surgery.
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