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Abstract
Background/Aim: Concurrent application of ultrasound-guided pectoral type 1 (PECS I) and serratus plane block (SPB) 
is one of the most appropriate multimodal analgesic strategies for reducing acute post-mastectomy pain. The purpose 
of the present study was to compare the analgesic efficacy of SPB alone, or in combination with PECS I block for post-
mastectomy pain following breast cancer surgery.
Materials and Methods: Sixty participants undergoing breast cancer surgery were randomly assigned to two groups. 
After anesthesia induction, group S (n =30) received SPB alone, whereas the SPECS group (n =30) received a com-
bination of PECS I and SPB. Pain scores at 0, 1, 2, 6, 12, 24 h postoperatively, intra-operative fentanyl consumption, 
postoperative time to first rescue analgesia, nausea, vomiting, patient satisfaction, and anesthesia-related complications 
were recorded.
Results: Pain scores in the SPECS group were significantly lower than group S throughout the follow-up period (p 
<0.001). A significant reduction in postoperative rescue morphine consumption (p =0.01, median difference 7 mg, 95 % 
confidence interval: 5.1-7.9 mg) and intraoperative fentanyl consumption (p =0.01) in the SPECS group compared with 
group S. Moreover, postoperative nausea and vomiting were lower, and patient satisfaction was higher in the SPECS 
group compared with that of the group S.
Conclusions: These results suggest that SPB application and PECS I provide more effective and reliable perioperative 
analgesia and increase patient satisfaction in breast cancer surgery. HIPPOKRATIA 2021, 25 (1):8-14.
Trial registration number: NCT03899545.

Keywords: Acute pain management, breast cancer surgery, bupivacaine, pectoral type 1 block, serratus plane block

Corresponding author: Serdar Yeşiltaş (MD), Department of Anaestesiology and Reanimation, Bezmialem Vakıf University Hospital, Adnan Menderes 
Bulvarı, Vatan cd, 34093 - Fatih, Istanbul, Turkey, tel.: +902125232288, +905423632630, fax: +90212 531870, e-mails: syesiltas@bezmialem.edu.tr & 
drserdaryesiltas@gmail.com.

Introduction
Breast cancer ranks first among the most common 

malignant neoplasms in women1. Breast cancer surgery 
procedures are characterized by moderate and severe 
pain2. Insufficient postoperative acute pain control is as-
sociated with increased morbidity, delayed wound heal-
ing, lengthened hospital stay, increased side effects sec-
ondary to opioid use, chronic pain, and high care costs3-6. 
Postoperative chronic pain and long-term opioid addic-
tion risks after breast cancer surgery are reported to be 
29 % and 11 %, respectively7-8. Multimodal analgesia is 
recommended for controlling acute postoperative pain af-
ter breast surgery, and regional analgesia techniques are 
an essential component of this management9.

Thoracic epidural analgesia (TEA), intercostal, in-
trapleural, paravertebral blocks (PVB), and local wound 
infiltration have been used to control the acute postopera-
tive pain after breast surgery effectively10-17.

The PVB is defined as the gold standard analgesic 
method for breast surgeries. However, the failure rate of 
PVB is high, and block distribution cannot be assured 

with a single injection18. The neuraxial techniques have 
inherent limitations due to their anatomical proximity to 
the pleura and central nervous structures. Additionally, 
these techniques do not appear to be applicable or cost-
effective for outpatient breast surgeries in terms of pos-
sible complications and difficulty in administration19.

In the last decade, various ultrasound (US) guided 
thoracic wall blocks [pectoralis (PECS I, PECS II) nerve 
block, modified PECS II block, serratus plane block 
(SPB)] have been developed to provide reliable analgesia 
in patients undergoing breast surgery19-22.

In PECS I block technique, the local anesthetic injec-
tion is performed between the pectoralis major and minor 
muscles at the level of the midclavicular second and third 
ribs to block the medial and lateral pectoral nerves19.

The SPB, applied at the fifth rib level in the midaxillary 
line above or below the serratus anterior muscle, was first 
described for anterolateral thoracic wall analgesia via its ac-
tion on the lateral cutaneous branch of the T2-T9 thoracic 
intercostals, thoracicus longus, and thoracodorsal nerves22.
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Some recent studies suggest that these blocks may be 
alternative methods of TEA and PVB application due to 
their ease of application, low side effect profile, and pro-
vision of adequate analgesia for breast surgeries18-20,22,23. 
Although none of these techniques anesthetizes the entire 
breast and axilla alone, their effects may be more com-
prehensive when applied together.

It is reported in the literature that methods like the 
combination of pectoral blocks with SPB may increase 
analgesic efficacy24-26. A few clinical studies report that 
the combination of SPB and PECS I (SPECS) block 
provides adequate perioperative analgesia compared to 
general anesthesia alone24-25. There is no clinical study 
comparing the SPECS with the SPB in the literature to 
the best of our knowledge.

This study compared the SPB and SPECS combination 
in terms of perioperative analgesic efficacy. The present 
study hypothesizes that simultaneous ultrasound-guided 
SPECS block has a higher analgesic efficacy than SPB 
alone. The primary endpoint was the second postopera-
tive hour pain intensity score after administration of SPB 
and SPECS in patients undergoing breast cancer surgery. 
The secondary outcomes were intra-operative fentanyl 
consumption, postoperative rescue morphine requirement, 
time to first rescue analgesia, postoperative nausea-vom-
iting, patient satisfaction, and block-related complication.

Methods
This prospective, randomized, double-blind study was 

conducted at Bezmialem Vakıf University, Turkey, from 
April to September 2019 after receiving permission from 
Bezmialem Vakıf University Institutional Ethics Commit-
tee (Approval No 1802, date: 06/03/2019) and registration 
at ClinicalTrials.gov (NCT03899545, registration date: 
02/04/2019). The participant enrollment period started on 
06/04/2019 and continued until 05/09/2019. 

Our pilot study with ten participants in each group 
found that the numeric rating scale at the second postop-
erative hour was 3.6 ± 1.3 (mean ± standard deviation) in 
group S and 2.5 ± 0.9 in SPECS. According to our power 
analysis (α =0.05 and β =0.2), the sample size per group 
should include at least 27 participants. We enrolled 60 
patients to allow for a 10 % dropout rate.

Sixty female participants scheduled for elective unilat-
eral oncological breast surgery were evaluated for study 
eligibility. Written informed consent was obtained from 
all subjects. The inclusion criteria were age 20-75 years, 
the American Society of Anesthesiologists (ASA) physi-
cal status I-III and patients with elective unilateral breast 
cancer surgery involving the axillary region. The exclusion 
criteria were ASA IV patients, previous neurologic disease 
symptoms (TIA, syncope, dementia, etc.), allergic history 
to local anesthetics used, major heart disease, liver, and re-
nal failure, psychiatric disease, patients with contraindica-
tions to medications used during the surgery and patients 
who refused to participate in the study.

During preoperative visits, patient data were recorded, 
and the numeric rating scale (NRS; 0-10: 0 =no pain, ten 

=worst pain imaginable) was explained to the patients. 
Participants were randomly assigned (1:1) to receive US-
guided SPB (group S) or SPECS block (group SPECS). 
Patients were divided into two random groups using ran-
dom numbers produced by a computer. Group allocation 
numbers were hidden in sealed opaque envelopes that 
were opened after patient registration procedures.

Patients were taken to the operating room and had 
venous access opened on the contralateral arm with a 20 
G intravenous (iv) cannula and were monitored noninva-
sively using a multiparameter monitor for basal electro-
cardiogram (ECG), heart rate, non-invasive blood pressure 
(GE Healthcare, Chicago, Illinois, USA), peripheral oxy-
gen saturation and bispectral index module (BIS module, 
GE Healthcare, Helsinki, Finland). Standard general an-
esthesia protocol was applied to all participants. General 
anesthesia was induced with midazolam 0.03 mg/kg iv, 
fentanyl one mcg/kg iv, and then propofol 1.5-2 mg/kg iv 
until eyelash reflex was lost. After administering rocuroni-
um bromide 0.5 mg/kg, tracheal intubation was completed. 
Anesthesia maintenance was provided with 1-3 % sevo-
flurane in oxygen/medical air mixture to keep BIS value 
40-60 with a semi-closed cycle. We observed and recorded 
ECG, blood pressure, oxygen saturation, end-tidal carbon 
dioxide, and BIS during the surgery. All patients had 3-6 
ml/kg/h isotonic saline infusion during the operation. 

Should a 20 % increase occur in the mean arterial 
blood pressure or heart rate during the operation com-
pared to the baseline values, 50 μg/kg fentanyl was ad-
ministered to the patient. Hypotension (mean arterial 
pressure <65 mmHg) was treated with 250 mL isotonic 
saline infusion. If necessary, an increased dose of iv 
ephedrine 5 mg was administered to the patient.  When 
symptomatic bradycardia (heart rate <40 bpm) devel-
oped, 0.5 mg atropine intravenously was given.

We performed thoracic wall block procedures in both 
groups after anesthesia induction. The investigator (S.Y.), 
familiar with ultrasound (US)-guided truncal blocks, per-
formed all block procedures via a 22 G, 50 mm echogenic 
needle (Stimuplex D, BBraun, Melsung, Germany) and 
an L12-4 MHz linear probe of the B. Braun and Philips 
Xperius™ US System (GE Healthcare, Tokyo, Japan). 

The PECS I block technic: under a sterile condition 
with the patient in the supine position, the US probe was 
placed mid-clavicular to view the oblique’s pectoral ma-
jor and minor muscles sagittal plane at the second-third 
costal level. Then via in-plane technique, the needle was 
advanced with craniocaudal and mediolateral approaches 
to the fascial plane between the pectoral major and minor 
muscles and confirmed with hydrodissection. One-third 
of the prepared local anesthetic drug [0.5 ml/kg of 0.25 
% bupivacaine/1 % lidocaine mixture (1:1)] was used to 
complete the PECS I block procedure (Figure 1).

The SPB technic: with the patient in the supine posi-
tion and arm in 90° abduction, the US probe was placed 
in the oblique sagittal plane at the fifth costal level on the 
mid-axillary line. We identified the fascial plane between 
the latissimus dorsi and the serratus anterior muscles. Then 
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via the in-plane technique, the needle was advanced to the 
fascial plane with the mediolateral in-plane technique, and 
the block procedure was completed by administering a lo-
cal anesthetic drug into the interfascial space (Figure 1). 

In both groups, 0.5 ml/kg of 0.25 % bupivacaine/1 % 
lidocaine mixture (1:1) was used. In group SPECS, 2/3 of 
the total local anesthetic drug was used for SPB and 1/3 
for PECS I block. The total local anesthetic drug volume 
was completed in the SPECS group to 30 mL with isoton-
ic saline in patients with a bodyweight below 60 kg. As is 
known, the time onset of lidocaine action is considerably 
faster than bupivacaine. Bupivacaine is often preferred in 
peripheral blocks due to its long duration of action. Since 
thoracic wall blocks were performed after anesthesia in-
duction, we preferred to use a mixture of bupivacaine and 
lidocaine to accelerate the onset of action. 

Within the scope of multimodal analgesia, 
paracetamol 1 g, tenoxicam 20 mg, and dexamethasone 
4 mg iv were administered to both groups 30 minutes be-
fore the end of the operation as a standard. At the end 
of the surgery, the neuromuscular block was antagonized 
with sugammadex (Bridion; Schering-Plough Corpora-
tion, Oss, Netherlands) 2 mg/kg iv and fully awake tra-
cheal extubation was performed. 

Age, body mass index, operation duration, operation 
type, intra-operative fentanyl (μg), and first rescue anal-
gesic requirements were recorded. In the postoperative 
period, at 0 (immediately after recovery from anesthesia), 

1, 2, 6, 12, and 24 hours pain intensity was assessed with 
an NRS (0 =no pain, 10 =pain as bad as possible), and 
nausea-vomiting were assessed with postoperative nau-
sea and vomiting scale (PONV) (0 =no PONV, 1 =mild 
nausea, 2 =severe nausea or vomiting once, 3 =vomiting 
more than once). Side effect formation (itching, apnea, 
urine retention, or paralytic ileus) and complications re-
lated to block were recorded in the first 24 hours after 
surgery. The satisfaction levels were recorded as very 
bad, bad, mediocre, good, or very good. Also, intrave-
nous paracetamol 1 g every eight hours was ordered in 
both groups. If participants complained of moderate or 
severe pain (NRS ≥4), they were treated with morphine 
0.1 mg/kg iv as rescue analgesia. The nausea-vomiting 
was treated with metoclopramide 10 mg IV. The outcome 
assessor (attending anesthesiologist) for perioperative 
data was different from the investigator and was not in-
formed of the group assignment. The attending anesthe-
siologist administering the opioid was not admitted to the 
operating room during the standard time required for the 
block. Participants were blind to the group allocation as 
blocks were applied after anesthesia induction.

Statistical Analysis
Descriptive statistics for the data obtained were calculat-

ed as the arithmetic mean, standard deviation, quartiles (first, 
second and third quartiles), number, and percentage frequen-
cy according to type and are presented in the Tables/Figures.
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Figure 1: Pectoral 1 block and serratus plane block. A) Position of the needle before performing the pectoralis 1 block. B) 
Ultrasound images of the pectoral 1 block application of local anesthetic drug between pectoral major and minor muscle. C) 
Position of the needle before performing the serratus plane block. D) Ultrasound images of the serratus plane block application 
of local anesthetic drug superior to the serratus muscle.
PMm: pectoralis major muscle, Pmm: pectoralis minor muscle; SAM: serratus anterior muscle.

Figure 1: Pectoral 1 block and serratus plane block. A) Position of the needle before performing the pectoralis 1 block. B) 
Ultrasound images of the pectoral 1 block application of local anesthetic drug between pectoral major and minor muscle. C) 
Position of the needle before performing the serratus plane block. D) Ultrasound images of the serratus plane block application 
of local anesthetic drug superior to the serratus muscle.
PMm: pectoralis major muscle, Pmm: pectoralis minor muscle; SAM: serratus anterior muscle.
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Linked to the distribution of features, comparison of 
two groups in terms of measurements at different times 
used the independent samples t-test and Mann-Whitney U 
test. Correlations between groups with traits with categoric 
variables were assessed with the Fisher-Freeman-Halton 
test. Statistical significance was taken at p <0.05 level, and 
calculations used the IBM SPSS Statistics for Windows, 
Version 22.0. (IBM Corp., Armonk, NY, USA).

Results
The flow chart is summarized in Figure 2 according to 

the CONSORT statement. Data from 30 patients in each 
group were analyzed. The group S and group SPECS 
were similar concerning baseline demographic character-
istics, ASA physical status, anesthesia duration, surgery 
duration, and type of surgery (Table 1). The perioperative 
hemodynamic parameters were also comparable.

Compared to group S, postoperative NRS pain scores 
in group SPECS were statistically significantly lower up to 
24 h (p <0.001; Figure 3). The addition of PECS I to SPB 
attenuated pain intensity compared to the SPB alone. Intra-
operative fentanyl was required by 18 patients (60 %) of 
group S compared to two patients (6.7 %) of group SPECS 
(p =0.01). Compared with the SPB, SPECS decreased cu-
mulative rescue morphine consumption for the first 24 h 
(median difference 7 mg, 95 % confidence interval: 5.1-
7.9 mg, p <0.001) post-operatively. Postoperative rescue 
morphine was required by 22 patients (73.3 %) of group 
S compared to five patients (16.7 %) of group SPECS (p 
=0.01). In group SPECS, only five participants required 
rescue analgesia, and all were administered immediately 
after recovery (0 hours). In group S, a total of 15 partici-
pants had rescue analgesia. In group S, 13 participants had 
rescue analgesic at 0 hours. Additionally, there were three 
participants at 0 and 6th hours, three participants at 0 and 
12th hours, one participant at 0, 6th, and 12th hours, one par-

ticipant at 1st and 12th hours, and one participant only at the 
12th hour, who required rescue analgesia.

There was significant reduction in the PONV scale 
in group SPECS compared with group S at 0 hours (p 
=0.003); at 1 hour (p =0.017); at 2 hours (p =0.008), and at 
12 hours (p =0.010) (Table 2). At the same time, vomiting 
was observed in three patients in group SPECS and seven 
patients in group S. Also, the patient satisfaction indices 
in group SPECS were significantly higher than group S (p 
=0.001) (Table 2). No side effects and complications re-
lated to the block procedure were reported in either group.

Discussion
The present study demonstrated that the SPECS 

combination’s application significantly reduces postop-
erative NRS pain scores up to 24 hours postoperatively 
compared to the SPB. The SPECS combination results in 
less intra-operative fentanyl consumption, lower postop-
erative rescue morphine requirement, and higher patient 
satisfaction than those who received only SPB.

The analgesic efficacy of PECS I block for breast 
cancer surgery is controversial. Cros et al27 reported that 
PECS I did not improve postoperative analgesia after 
oncologic breast surgery. Contrary to this, some authors 
demonstrate the PECS I block effectiveness with simulta-
neous administration with the PVB or PECS II block28,29. 
In their retrospective cohort study, Abdallah et al30 report-
ed that PECS I and SPB were similarly effective in reduc-
ing postoperative opioid consumption and postoperative 
nausea and vomiting after ambulatory breast cancer sur-
gery. Some studies in the literature about PECS I block 
possibly provide adequate analgesia for axillary dissec-
tion31,32. A cadaver study showed that PECS I spreads bet-
ter to the axillary region than the modified PECS II block 
(without PECS I component)33. Our study observed that 
the combination of the SPECS significantly reduced pain 

Table 1: Baseline characteristics of the sixty patients undergoing breast cancer surgery, who were included in this prospective, 
randomized study, and received serratus plane block alone (Group S) or a combination of pectoral type 1 and serratus plane 
block (Group SPECS).

Group S
(n =30)

Group SPECS
 (n =30)

p-value

Age (years) 58.2 (11.6) 54.7 (13.1) 0.292
BMI (kg/m2) 29.1 (4.6) 29.9 (4.9) 0.549
Duration of Anesthesia (min) 146.1 (27.0) 148.6 (40.4) 0.785
Duration of Surgery (min) 120.4 (26.4) 120.8 (41.3) 0.962
ASA score

1
2
3

14 (46.7)
15 (50.0)
1 (3.3)

10 (33.3)
20 (66.7)
0 (0.0)

0.304

Type of surgery
Mastectomy + Axillary dissection
Mastectomy + Sentinel Lymph Node Biopsy
Modified Radical Mastectomy

4 (13.3)
20 (66.7)
6 (20.0)

6 (20.0)
18 (60.0)
6 (20.0)

0.777

Values are presented as mean with standard deviation in brackets or count with percentage in brackets, n: number, ASA: American Society of 
Anesthesiologists physical status, BMI: body mass index.
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seven patients in group S. Also, the patient satisfaction 
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group S (p =0.001) (Table 2). No side effects and com-
plications related to the block procedure were reported in 
either group.

Discussion
The present study demonstrated that the SPECS 

combination’s application significantly reduces postop-

erative NRS pain scores up to 24 hours postoperatively 
compared to the SPB. The SPECS combination results in 
less intra-operative fentanyl consumption, lower postop-
erative rescue morphine requirement, and higher patient 
satisfaction than those who received only SPB.

The analgesic efficacy of PECS I block for breast 
cancer surgery is controversial. Cros et al27 reported that 
PECS I did not improve postoperative analgesia after 

Figure 2: Flow diagram of participant recruitment accord-
ing to the CONSORT statement.

Figure 3: Box plots of postoperative numeric rating scale 
(NRS) pain scores in each group over the first 24 postopera-
tive hours. The horizontal color line in each box represents 
the median value, the outer margins of the box represent the 
interquartile range, and the whiskers represent the 10th and 
90th percentile for each time point. 
NRS: numeric rating scale (0 to 10 scale), Group S: patients re-
ceived serratus plane block alone, Group SPECS: patients received 
a combination of pectoral type 1 and serratus plane block

Table 2: Descriptive values for postoperative nausea-vomiting scale (PONV) score and patients’ satisfaction results according to group.
Group S

      n                 %       
Group SPECS

     n                   %       p-value

PONV 0 (h)
0
1
2

10
16
4

33.3
53.3
13.3

23
5
2

76.7
16.7
6.7

0.003

PONV 1 (h)
0
1
2

10
17
3

33.3
56.7
10.0

21
8
1

70.0
26.7
3.3

0.017

PONV 2 (h)
0
1
2

15
13
2

50.0
43.3
6.7

26
4
0

86.7
13.3
0.0

0.008

PONV 6 (h) 0
1

24
6

80.0
20.0

27
3

90.0
10.0 0.278

PONV 12 (h) 0
1

24
6

80.0
20.0

30
0

100.0
0.0 0.010

PONV 24 (h) 0
1

27
3

90.0
10.0

30
 
 0

100.0
0.076

0.0

Patient Satisfaction

very bad
mediocre

good
very good

2
18
7
3

6.7
60.0
23.3
10.0

0
2
5
23

0.0
6.7
16.7
76.7

0.001

Group S: patients received serratus plane block alone, Group SPECS: patients received a combination of pectoral type 1 and serratus plane 
block, n: number, PONV: postoperative nausea and vomiting scale (0 to 3 scale).
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intensity score up to 24 hours postoperatively compared 
to SPB alone.

According to the current literature, SPB should be 
supported by additional analgesic methods during axil-
lary dissection because SPB rarely ensures T1 sensory 
loss31. Hetta and Rezk34 detected sufficient sensory block-
ade at T1-T7 dermatomal levels for 100 % of patients 
after PVB, and this rate remained at 40 % after SPB. 
Kunigo et al35 performed SPB with 20 mL and 40 mL 

local anesthetic drugs at the 4th rib level in their study’s 
midaxillary line. They performed dermatomal examina-
tion with the pinprick test and found T1 involvements in 
0 patients in the 20 mL group and three patients in the 40 
mL group, with T2 involvement in three patients in the 
20 mL group and five patients in the 40 mL group. As a 
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result, Group S patients may have required more rescue 
analgesia due to pain caused by axillary dissection that 
SPB cannot control.

A few theories can explain the analgesic mechanism 
of PECS I block. Firstly, PECS I may reduce pectoralis 
major and minor muscle spasms after surgery36,37. Sec-
ondly, the medial and lateral pectoral nerves may contain 
sensory innervations38. Thirdly, medial and lateral pecto-
ral nerves can merge with the intercostal nerves’ anterior 
cutaneous branches and have an analgesic effect39.

A few case reports show that the SPECS block com-
bination is an effective method for perioperative analge-
sia in breast cancer surgery40,41. A randomized controlled 
study from recent times reported that the SPB and PECS 
I block combination did not affect first rescue analgesia 
requirement time compared to general anesthesia25. In 
our study, five participants in the group SPECS required 
rescue analgesia immediately after recovery from anes-
thesia. The inadequate spread of the SPECS can explain 
these results to the anterior cutaneous branches of inter-
costal nerves that innervate the parasternal part of the 
breast region, depending on the type of surgery.

In recent years, some reports suggest that the addition 
of parasternal intercostal or transversus thoracic muscle 
plane blocks to PECS blocks to achieve anesthesia in the 
whole breast (blocking the anterior cutaneous branches 
of intercostal nerves) in patients undergoing breast sur-
gery26,42. In a report, it is argued that the addition of a para-
sternal intercostal block to a combination of SPB and PECS 
I blocks does not make a difference in rest NRS scores but 
significantly reduces NRS scores during movement43. In 
our opinion, future studies should also explore whether the 
addition of a parasternal block to the SPECS combination 
can provide surgical anesthesia for breast surgery.

Recently, some authors have proposed combining 
the PECS I, PECS II, and SPB techniques under the SAP 
block from a single injection point around the fourth rib44. 
They have explained in detail that the upper intercostal 
nerves’ branches provide the anterolateral chest wall’s 
sensory innervation without any contribution from the 
brachial plexus. Contrary to this, in the study by Sopena-
Zubiria et al45, it was concluded that the addition of the 
pectoral nerve block to the thoracic paravertebral block 
in reconstructive breast surgery improves the results ob-
tained, provides better analgesia in the early postopera-
tive period and lower sedation requirement. Therefore, 
further studies are needed on this subject. 

This study is the first to compare the SPECS efficacy 
with SPB for patients undergoing breast cancer surgery 
to the best of our knowledge. In this study, the hypothesis 
was supported that SPECS administration has a benefi-
cial effect on perioperative analgesia, opioid consump-
tion, and patient satisfaction for breast cancer surgeries. 
Group S had a significantly higher requirement for both 
intra-operative fentanyl and postoperative morphine. Pa-
tients in group S had higher pain scores during the fol-
low-up period, despite receiving a higher postoperative 
rescue dose of morphine.

Innervation of the breast is complex and is supplied 
by multiple nerve branches. We think that more effective 
analgesia can be achieved with combined thoracic wall 
blocks instead of a single block for breast cancer surger-
ies involving axillary dissection. 

The current trial has some limitations. The fact that 
the study was single-centered, the absence of results 
from other centers resulted in few comparative samples. 
Another limitation of our study is that we choose inter-
mittent analgesic use instead of patient-controlled anal-
gesia, which may have affected the difference in opioid 
requirements. Since block procedures are performed af-
ter anesthesia induction, we could not assess block onset 
or sensory dermatomal level. However, all blocks were 
performed by a single experienced anesthesiologist via 
US guidance. As a result, we believe that the majority of 
the applied blocks were successfully managed. Despite 
this, there is a limitation that the operator performing the 
blocks could not be blinded, and conscious or uncon-
scious bias in block performance may have occurred.

Conclusion
In summary, this study emphasizes the positive effect 

of the SPECS block combination for patients undergo-
ing breast cancer surgery because this technique provides 
more effective perioperative analgesia. Further studies 
are needed to compare the efficacy of SPECS block com-
bination with PECS II block to prevent acute pain after 
breast cancer surgery.
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