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Background: This study sought to investigate the effects of transversus thoracic muscle plane-pectoral
nerves (TTP-PECS) block combined with propofol anesthesia on early perioperative pain sensitivity and
cellular immune function in patients undergoing radical mastectomy.

Methods: A total of 115 patients who underwent radical mastectomy for breast cancer at our hospital from
January 2019 to January 2021 were selected as the study subjects. The patients were allocated to the control
group (n=57) or observation group (n=58) using a random number method. The control group was given
simple general anesthesia, and the observation group was given TTP-PECS block combined with propofol
anesthesia. The recovery time, pain [visual analogue scoring (VAS)] scores, and incidences of adverse
reactions were compared between the 2 groups. Hemodynamic indicators [i.e., heart rate (HR), mean
arterial pressure (MAP)], stress indicators [i.e., blood glucose (GLU), epinephrine (E), cortisol (Cor)], and
the cellular immune function ofthe2 groups before anesthesia (T0), at the end of operation (T'1), 1day after
operation (T2) and 3days after operation (T3) were recorded.

Results: The spontaneous respiration recovery time, time to full wakefulness and the extubation time of the
observation group were shorter than those of the control group (P<0.05). The observation group had lower
VAS scores than the control group at 2, 8, 12, and 24 h after operation (P<0.05). The levels of MAP, HR,
GLU, E and Cor in the observation group at T1, T2, and T3 were lower than those in the control group
(P<0.05). Compared to the control group, the observation group had increased cluster of differentiation
(CD)37, CD4', and CD4"/CD8" cells (P<0.05), but there were no significant differences in CD8" and natural
killer (NK) cells between the 2 groups (P>0.05). The incidence of adverse reactions in the observation group
was lower than that in the control group (8.62% vs. 24.56%) (P<0.05).

Conclusions: TTP-PECS block combined with propofol anesthesia can relieve pain, shorten the recovery
time, stabilize the hemodynamic level, and alleviate the stress responses of patients undergoing radical
mastectomy with a slight suppression of cellular immune function and high safety.

Trial registration: Chinese Clinical Trial Registration Center ChiCTR2100048438.
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Introduction

Breast cancer is a common invasive cancer in women, and
is the most common cancer among women (1). Radical
mastectomy is a common surgical procedure for the
treatment of breast cancer. The operation range is wide and
traumatic, which can cause chronic or acute pain. Cancer
patients have poor physical fitness due to long-term energy
consumption. Inadequate perioperative analgesia can
lead to body stress responses, hemodynamic fluctuations,
and immune dysfunction, which are not conducive to
postoperative recovery; thus, perioperative analgesia is very
important (2,3). In the past, general anesthesia was often
used, but the transmission of surgical trauma to the central
nervous system could not be completely blocked, and it
was difficult to meet the ideal anesthesia requirements (4).
In recent years, the studies have shown that transversus
thoracic muscle plane-pectoral nerves (T'TP-PECS) block
has a significant anesthesia effect on radical mastectomy and
can stabilize hemodynamics (5,6). PECS block can provide
anesthesia in the region of the lateral breast, blocking the
cutaneous branches of the intercostal brachial nerve, the
lateral intercostal nerve, the long thoracic nerve, and the
thoracic dorsal nerve; however, it cannot block the medial
breast region. However, TTP block can block the inner
region of the breast. Thus, TTP-PECS block has a better
analgesic effect (7,8). To date, little research has been
conducted on TTP-PECS block combined with propofol
anesthesia in patients undergoing radical mastectomy. This
study further analyzed the anesthesia effects of TTP-PECS
block during radical mastectomy. We present the following
article in accordance with the CONSORT reporting
checklist (available at https://dx.doi.org/10.21037/gs-21-
343).

Methods
General information

A total of 115 patients, who underwent radical mastectomy
for breast cancer at our hospital from January 2019 to
January 2021, were selected as the research subjects. All
patients agreed to participate in this study and signed
an informed consent form. The study was conducted in
accordance with the Declaration of Helsinki (as revised in
2013). This study was approved by the Sichuan Provincial
People’s Hospital, University of Electronic Science and
Technology of China (No. 20181205). To be eligible to
participate in this study, patients had to meet the following
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inclusion criteria: (I) have undergone a radical mastectomy
for breast cancer (according to the American Association of
Anesthesiologists (ASA), the surgery is divided into grades
I-1I); (II) be aged 45 to 70; (III) have correctly followed the
doctor’s instructions and have an accurate understanding of
the pain score; and (IV) have provided informed consent.
Patients were excluded from the study if they met any of the
following exclusion criteria: (I) had an organic disease; (II)
had blood diseases and coagulation dysfunction; (III) were
allergic to anesthetics; (IV) were infected at the puncture
site; (V) had central or peripheral nervous system diseases;
and/or (VI) had a long-term history of receiving analgesic
and sedative medications. This article was a two-parallel
test, mainly used two different treatment options to detect
the impact on patients. Allocation ratio is closed to 1:1.

The patients were divided into 2 groups using the
random number method, including control group (n=57)
and observation group (n=58). There was no difference in
the basic data between the 2 groups (P>0.05), and the 2
groups were comparable (see Table 1).

Study method

The control group was given simple general anesthesia
(and were required to fast for 8 hours and not drink for
2 hours before the operation). After entering the room,
the upper extremity venous access was established, vital
signs were monitored, and 0.05 mg/kg of midazolam
(Jilin Jinsheng Pharmaceutical Co., Ltd., National
Medicine Zhunzi H20193337), 1.50 mg/kg of propofol
(Guangdong Jiabo Pharmaceutical Co., Ltd., China
National Medicine Zhun H20051843), 4 pg/kg of fentanyl
(Yichang Renfu Pharmaceutical Co., Ltd., National
Medicine Standard H20203055), and 0.15mg/kg of cis-
atracurium [Shanghai Dongying (Jiangsu) Pharmaceutical
Co., Ltd., National Medicine Standard H20133373]were
sequentially injected intravenously to induce anesthesia.
After 3 minutes, a tracheal intubation was performed,
and the anesthesia machine was connected to positive
pressure ventilation. During the operation, propofol
(4-6 mg/kg/h), remifentanil (0.15-0.20 pg/kg/h), and
cis-atracurium (0.10-0.15 mg/kg/h) were continuously
injected intravenously to maintain the depth of anesthesia
and muscle relaxation, and the bispectral index (BIS)
was 45-60. After surgery, patient-controlled intravenous
analgesia was administered, and 2 pg/kg of Sufentanil
(Yichang Renfu Pharmaceutical Co., Ltd., National
Medicine Standard H20054172), 0.30 mg/kg of Dezocine
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Table 1 General information

Li et al. The TTP-PECS block and propofol in radical mastectomy

Group Age (year) BMI (kg/m?) Timeofoperation ASA N0

(min) | grape Il grape
Observation group (n=58) 55.78+7.13 22.70+2.56 127.63+10.44 38 (65.52) 20 (34.48)
Control group (n=57) 56.27+7.20 22.58+2.50 127.46+10.38 40 (70.18) 17 (29.82)
1/t 0.367 0.254 0.088 0.286
P 0.715 0.800 0.930 0.593

P value, probability; x*-test, Chi-square test.

(Nanjing Youke Pharmaceutical Co., Ltd., National
Medicine Standard H20193318), 30 mg of A Zasetron
(Shanghai Xinyi Jinzhu Pharmaceutical Co., Ltd., Zhunzi
H20193326), and up to 250 mL of normal saline was
injected into the analgesic pump. The self-controlled
analgesia dose was 3 mL, and the lock time was 15 min.

The observation group was given TTP-PECS block
combined with propofol anesthesia. In relation to PECS,
the patient was placed in the supine position with the arm
abducted on the surgical side. After disinfecting the drape,
an ultrasound-guided PECSII block was perfumed. The
ultrasound probe was positioned sagittally to scan the
middle and outer 1/3 of the subclavian from the inside up
and down. At the level of the third and fourth intercostals
of the anterior axillary line, the pectoralis major, pectoralis
minor, and serratus anterior muscles were identified and
the needle was inserted using the planar technique. The
local anesthetic (20 mL of 0.33% ropivacaine) was injected
between the pectoralis minor muscle and the serratus
anterior muscle. At the same time, 10 mL of 0.33%
ropivacaine was injected between the pectoralis major and
pectoralis minor muscles. In relation to the TTP, the probe
was placed at the level of the fourth and fifth ribs next to
the sternum on the surgical side. After distinguishing the
intercostal muscles, internal thoracic arteries and veins,
and transversus pectoralis, the needle was inserted from the
outside to the inside. When it reached between the internal
intercostal muscle and the transverse pectoralis muscle,
it was drawn back, and local anesthetic (15 mL of 0.33%
ropivacaine) was injected.

Observation indicators

The observation indicators comprised: (I) pain. The visual
analogue scoring (VAS) method was used to assess the
degree of pain (9). Under this method, 0 point indicates

© Gland Surgery. All rights reserved.

no pain, <3 points indicate slight pain, 4-6 points indicate
pain affecting sleep, and7-10 points indicate unbearable
pain; (II) hemodynamic factors. The levels of heart rate
(HR), mean arterial pressure (MAP) at T0, T1, T2, and
T3 were measured by multifunctional monitors; (III)
stress. 3 mL of venous blood was collected for T0, T1,
T2, and T3, centrifuged to pellet the cells, and the levels
of blood glucose (GLU), epinephrine (E), cortisol (Cor)
were measured by an automatic biochemical analyzer; (IV)
cellular immune function. Cluster of differentiation (CD)3",
CD4", CD8", CD4"/CD8", and natural killer (NK) cells
were detected by flow cytometry (Partec Pas, Germany);
and (V) wake-up time and the incidence of adverse
reactions. “(I)”, “(II)”, “(Il1)” are the primary endpoints
and “(IV)”, “(V)” are the secondary endpoints. These were
observed and recorded for the 2 groups.

Statistical analysis

6SPSS20.0 software was used to process the data. The
count data are expressed in percentages (%), and x tests
were performed. The measurement data are expressed as
(@ = 5), and #-tests were performed. Repeated measurement
variance analyses were used to compare the different
time points. A P<0.05 indicated that the difference was
statistically significant.

Results

Comparison of age, BMI, time of operation and ASA
between the 2 groups

The patients were divided into 2 groups using the
random number method. There was no difference age,
BMI, timeofoperation and ASA between the 2 groups
(P>0.05), and the 2 groups were comparable (see Table 1
and Figure I).
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115 patients undergoing radical mastectomy for breast cancer

Inclusion criteria
(I) have undergone a radical mastectomy for breast cancer
(I) be aged 45 to 70
(Ill) have correctly followedthedoctor’s instructions and
have an accurate understanding of the pain score
(IV) have provided informed consent.

Exclusion criteria
()had an organic disease
(I) had blood diseases and coagulation dysfunction
(Ill) were allergic to anesthetics
(IV) were infected at the puncture site
(V)had central or peripheral nervous system diseases
(VI) had a long-term history of receiving analgesic and
sedative medications

v

v

The control group was given simple
general anesthesia (n=57)

The observation group was given TTP-PECS block
combined with propofol anesthesia (n=58)

Figure 1 Screening and grouping of patients.

Table 2 Comparison of wake-up times between the 2 groups (¥ = s)

Full wakefulness (min) Removal of the tracheal tube (d)

Group Recovery of spontaneous breathing (min)
Observation group (n=58) 5.80+1.41

Control group (n=57) 18.75+£3.12

t 17.658

P <0.001

15.60+3.54 3.14+0.10

26.27+5.18 4.03+0.25
12.916 25.144
<0.001 <0.001

P value, probability; t-test, Student’s t-test.

Table 3 Comparison of VAS scores between the 2 groups (¥ = 5)

Group 2 h after operation 8 h after operation 12 h after operation 24 h after operation
Observation group (n=58) 1.25+0.30 2.49+0.52 2.21+0.35 1.15+£0.12
Control group (n=57) 2.30+0.64 3.05+0.77 2.75+0.60 2.04+0.30

F

Finterblock=1 6.710, Fd\fferenttimepoims=643-5001 Fimeraction=-I 0.250

p

<0.001

P value, probability; F value, oscillator strength.

Comparison of wake-up times between the 2 groups

The times it took patients in the observation group to
recover spontaneous breathing, achieve full wakefulness,
and remove the tracheal tube were shorter than those of the
control group (P<0.05; see Table 2).

Comparison of VAS scorves between the 2 groups

The VAS scores of the observation group at 2, 8, 12, and
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24 h after operation were lower than those of the control
group (P<0.05; see Table 3).

Comparison of bemodynamic indicators between the 2
groups

There was no difference in HR and MAP between the 2
groups at T0 (P>0.05). The MAP and HR at T'1, T2, and
T3 of the observation group were lower than those of the
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Table 4 Comparison of hemodynamic indicators between the 2 groups (¥ +s)

The TTP-PECS block and propofol in radical mastectomy

Indicator Group TO T1 T2 T3
HR (bates/min) Observation group (n=58) 74.42+8.15 73.65+7.49 75.56+9.41 74.62+8.20
Control group (n=57) 74.50+8.19 82.19+11.27 86.07+13.22 81.87+11.45
t 0.053 4.794 4.918 3.909
P 0.958 <0.001 <0.001 <0.001
MAP (mmHg) Observation group (n=58) 94.16+10.52 94.80+11.12 95.24+11.77 96.72+13.50
Control group (n=57) 94.21+10.55 97.51+12.43 105.42+14.47 109.22+16.10
t 0.024 2.142 4.069 4.515
P 0.981 0.034 <0.001 <0.001
P value, probability; t-test, Student’s t-test.
Table 5 Comparison of stress levels between the 2 groups (¥ + 5)
Indicator Group TO T1 T2 T3
GLU (mmol/L) Observation group (n=58) 5.09+1.26 5.62+1.40 6.33+1.57 5.55+1.34
Control group (n=57) 5.13+1.30 7.83+2.41 9.30+3.05 8.25+2.46
t 0.168 6.026 6.582 7.326
P 0.867 <0.001 <0.001 <0.001
E (pg/mL) Observation group (n=58) 48.26+8.25 50.60+9.44 51.78+10.63 50.45+9.33
Control group (n=57) 48.33+8.28 55.77+11.24 61.08+13.65 64.28+15.02
t 0.045 2.646 4.080 5.942
P 0.964 0.009 <0.001 <0.001
Cor (nmol/L) Observation group (n=58) 181.26+20.52 185.36+22.37 191.17+24.03 184.23+21.56

Control group (n=57)
t
P

182.04+23.60
0.189
0.850

195.12+25.33
2.191
0.031

208.74+26.80
3.703
<0.001

205.32+25.11
4.835
<0.001

P value, probability; t-test, Student’s t-test.

control group (P<0.05; see Tuble 4).

Comparison of stress levels between the 2 groups

There was no difference in serum GLU, E, and Cor levels
between the 2 groups at TO (P>0.05). Serum GLU, E, and
Cor levels at T'1, T2, and T3 in the observation group
were decreased than those in the control group (P<0.05;

see Tuble 5).

© Gland Surgery. All rights reserved.

Comparison of cellular immune function between the 2
groups

There was no difference in the CD3*, CD4*, CDS8*, CD4"/
CDS8", and NK cells between the 2 groups at T0 (P>0.05).
The CD3", CD4", and CD4"/CD8" cells in the observation
group were higher compared to those in the control group
at T'1, T2, and T3 (P<0.05). There was no difference in the
CD8" and NK cells between the 2groups at T'1, T2, and T3
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Table 6 Comparison of cellular immune function between the 2 groups (¥ )
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Indicator Group TO T1 T2 T3
CcD3' Observation group (n=58) 83.91+12.60 76.85+8.77*" 77.34+9.25* 81.79+11.45*
Control group (n=57) 84.12+12.65 71.06+6.52" 74.36+7.98" 77.44+9.36"
cD4* Observation group (n=58) 47.25+9.63 42.63+7.16* 41.86+6.87* 45.74+8.79*
Control group (n=57) 46.91+9.55 37.74+5.28" 38.50+5.71" 41.52+6.70"
cDs* Observation group (n=58) 30.29+6.55 30.24+6.41 28.84+5.21 26.52+4.80"
Control group (n=57) 31.01+6.62 30.51+6.53 29.70+5.43 27.96+5.14"
CD4*/CD8* Observation group (n=58) 1.61+0.23 1.36+0.17* 1.38+0.20** 1.57+0.31*
Control group (n=57) 1.63+0.25 1.20+0.10* 1.30+0.16" 1.45+0.28*
NK cell Observation group (n=58) 16.10+£3.59 13.80+2.77* 13.95+2.83" 15.69+4.02
Control group (n=57) 16.14+3.62 12.52+2.69" 13.38+2.69" 15.87+4.06

Compared with the control group, *P<0.05; compared with TO group, “P<0.05.

Table 7 Comparison of the incidence of adverse reactions between the 2 groups [n (%)]

Group Respiratorydepression  Nauseaandvomiting Hypotension Bradycardia Uroschesis Total complications
Observation group (n=58) 0 (0.00) 2 (3.45) 1(1.72) 1(1.72) 1(1.72) 5(8.62)
Control group (n=57) 2 (3.51) 4(7.02) 3(5.26) 2 (3.51) 3 (5.269) 14 (24.56)

' 6.166

P 0.013

P value, probability; y>-test, Chi-square test.

(P>0.05; see Tuble 6).

Comparison of the incidence of adverse reactions between

the 2 groups

The incidence of adverse reactions in the observation group
was lower than that in the control group (8.62% vs. 24.56%;
P<0.05; see Table 7).

Discussion

In recent years, the incidence of breast cancer has been on
the rise (10). According to reports, breast cancer accounts
for 7-10% of systemic malignant tumors, and is the most
common tumor among females (10). Surgery is an effective
means of treatment, but it is traumatic, the operation
area involves extensive nerves, and the movement of the
shoulder joint is limited after surgery (11). Additionally,
postoperative hematoma and accumulated fluid pressure

© Gland Surgery. All rights reserved.

stimulate the nerves, which can lead to an increased HR,
increased blood pressure, and increased myocardial oxygen
consumption, which in turn can trigger postoperative
cardiovascular events and severely affect a patient’s
postoperative recovery. Thus, improving perioperative
pain management is crucial (12).

General anesthesia is a commonly used in radical
mastectomy for breast cancer, but it cannot completely
block the conduction of peripheral stimulation to the
central nervous system. Additionally, the large amount
of anesthetics used in the operation can cause symptoms,
such as respiratory de pression, nausea and vomiting,
and an adverse prognosis (13,14). With the continuous
improvement of anesthesia technology, T'TP-PECS block is
gradually being applied in clinical practice. It is a new type
of peripheral fascial nerve block. By injecting anesthetics
into the muscle space of the chest wall, the thoracic
nerve depends on the diffusion of the drug to achieve an
analgesic effect (15). PECS block can block the intercostal
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nerve, the intercostal brachial nerve, the lateral cutaneous
branch of the intercostal nerve, the medial cutaneous
nerve of the arm and forearm, the long thoracic nerve,
and the thoracic dorsal nerve; however, it cannot block the
anterior cutaneous branch of the intercostal nerve (16).
Conversely, T'TP block is mainly used to block the anterior
cutaneous branch of the intercostal nerve that dominates
the medial breast areal (17). Thus, the combined analgesic
effect of the 2 is significant (17). Propofol has a circulatory
inhibitory function that can counteract the excitement of
intraoperative sympathetic nerves by inhibiting myocardial
contraction and dilating peripheral blood vessels (18).

The present study showed that the observation group’s
recovery of spontaneous breathing, full wakefulness, and
tracheal tube removal times were shorter than those of the
control group. Thus, the TTP-PECS block combined with
propofol anesthesia appears to shorten the recovery time of
patients undergoing a radical mastectomy. This study also
showed that the VAS scores of the observation group at 2,
8, 12, and 24 h after operation were lower than those of the
control group. Thus, the TTP-PECS block combined with
propofol anesthesia appears to have a better analgesic effect
than general anesthesia and can prolong the drug effect.
TTP-PECS block injects anesthetics into the fascia to
form a relatively closed space, which causes the anesthetic
and nerve receptors to bind for a long time. The study also
found that the MAP and HR of the observation group at
T1, T2, and T3 were lower than those of the control group,
which is consistent with the findings of Zhao ez 4/. (19) that
the TTP-PECS block combined with propofol anesthesia
can stabilize blood flow level. If TTP-PECS can completely
block the afferent nerves in the surgical operation area, the
stimulation caused by the operation process will not cause
pain signal changes and afferent nerve conduction. Thus,
there is a stable depth of anesthesia during the operation,
and hemodynamic fluctuations are small. However, surgical
injury, the application of anesthetics, and postoperative pain
can produce a strong stress response, which is manifested
by increased blood sugar and adrenaline, and sympathetic
nerve excitement. This study found that the levels of GLU,
E, and Cor in the observation group at T1, T2, and T3
were lower than those in the control group. Thus, T'TP-
PECS block combined with propofol appears to attenuate
the stress response. This is related to the strong suppression
of sympathetic nerves caused by TTP-PECS block
combined with propofol anesthesia.

It is currently believed that T lymphocytes play
an important role in the body’s anti-tumor immunity.
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Notably, CD3" has immune surveillance and humoral
regulation immune functions, CD4" can assist the body’s
immune function, promote immune response, and induce
hypersensitivity, CD8" can inhibit antibody synthesis and
secretion, and CD4"/CD8" is an indicator of disease severity
and poor prognosis. NK cells have extensive killing tumor
cells (20). This study found that CD3", CD4", and CD4"/
CD8" cells at T'1, T2, and T3 in the observation group were
increased compared to those in the control group. Thus,
the TTP-PECS block combined with propofol anesthesia
has a lower degree of immunosuppression, which may be
related to hemodynamics and stress responses.

In addition, this study also found that the incidence of
adverse reactions in the observation group was lower than
that in the control group (8.62% wvs. 24.56%). Thus, T'TP-
PECS block combined with propofol anesthesia appears
to be safe and beneficial in promoting the prognosis of
patients. T'TP-PECS block combined with propofol
anesthesia can reduce the amount of anesthetic required,
and the anesthesia recovery time is shorter, which is
conducive to the recovery of organ function and can
effectively reduce the occurrence of complications.

In summary, the TTP-PECS block combined with
propofol anesthesia can alleviate the pain of patients
undergoing radical mastectomy, stabilize hemodynamics,
reduce stress responses, and has a low degree of suppression
of cellular immune function. Thus, it is worthy of
promotion and application.
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