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Can fetal heart rate in twin pregnancy
in the first trimester be useful as a marker
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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
Key words: fetal heart rate; twin pregnancy; first trimester;
TTTS
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INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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INTRODUCTION

Breast cancer is a highly widespread kind of malignancy 
that affects mainly women worldwide, representing a 
significant proportion of cancer cases and necessitating 
surgical interventions. In 2020 it resulted in 685000 
deaths around the world [1]. Mastectomy continues to be a 
prevalent surgical intervention utilized in the management 
of breast cancer. Its primary objective is the complete 
removal of breast tissue with the intention of eradicating or 
preventing the dissemination of cancerous cells. However, 
array serving women 60% of them experience sake 
postoperative pain and 25% to 60% of them experience 
chronic postoperative pain alter substantially affects the 
general well-being and recuperation of individuals [2]. 
Mastectomy, a necessary procedure for the treatment and 
survival of breast cancer patients, presents the considerable 
obstacle of postoperative pain management, which has a 
substantial effect on the general well-being and recuperation 
of individuals [3].

Thus, the management of postoperative pain is a critical 
component of surgical care, since it not only promotes 
patient comfort but also facilitates the postoperative 
recovery process. In the context of mastectomy, the 
optimization of postoperative pain management is of 
utmost significance because to its potential impact on 
multiple aspects of patient outcomes, including an as early 
mobilization, decreased duration of hospitalization, and 
overall patient satisfaction. Generalizing possessed dots, 
most used analgesic strategies one based on opioids despite 
them [4]. The utilization of General Anesthesia (GA) has 
conventionally been employed in mastectomy surgeries, 
wherein patients frequently want postoperative analgesia 
based on opioids for pain management [5].

Nevertheless, the utilization of opioids gives rise 
to apprehensions pertaining to prospective adverse 
reactions, such as drowsiness, nausea, vomiting, and 
the risk of developing a dependence on opioids [6]. In 
order to effectively mitigate these issues and enhance 
the management of postoperative pain, there has been 
a growing focus on the utilization of regional anesthetic 
procedures, including the Pectoral Nerve Blocks (PECs) [7].

Objective: The primary objective of this study is to assess and compare 
the effectiveness of postoperative analgesia in mastectomy procedures 
at Al-Sadder Teaching Hospital in Iraq, specifically examining the 
outcomes of General Anesthesia (GA) and Pectoral Nerve Blocks (PECs).

Method: The research was conducted at Al-Sadder Teaching Hospital, 
a specialized hospital within Missan Health hospitals in Iraq that 
provides care for over 1,200 patients undergoing general surgeries each 
month. The hospital has a dedicated area for breast cancer patients, 
offering analgesic treatments and mastectomy surgeries, in addition 
to chemotherapy and radiation therapy. Approximately six eligible 
patients were enrolled in the study each month.

Results: The results of the study revealed that there are statistically 
significant differences between the study groups in favor of PECs 
block in terms of decreasing post-operative pain, increasing patient’s 
satisfaction, decreasing post-operative complications, and decreasing 
the length of ICU stay and hospital stay.

Conclusion: The research conducted at Al-Sadder Teaching Hospital in 
Iraq has yielded significant findings about pain management techniques 
for breast cancer surgery by comparing the efficacy of General 
Anesthesia (GA) and Pectoral Nerve Block (Pecs Block) in postoperative 
analgesia for mastectomy procedures. In this study, an investigation 
was conducted to evaluate the efficacy of two distinct methodologies in 
mitigating postoperative pain, with the ultimate objective of improving 
overall patient satisfaction and surgical results.

Keywords: Mastectomy; Postoperative analgesia; General Anesthesia 
(GA); Pectoral nerve block (Pecs block); Breast cancer
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

The PECs block is a regional anesthetic technique 
that utilizes ultrasound guidance to specifically target the 
pectoral nerves [8]. This approach has been found to be 
highly effective in providing analgesia for mastectomy 
procedures. This methodology presents the possibility 
of enhanced postoperative pain management, decreased 
utilization of opioids, and a reduction in adverse 
effects associated with opioid usage. As a result, it has 
become recognized suggested as a valuable substitute or 
supplementary method to conventional general anesthesia 
in the context of mastectomy procedures but result are still 
confiding [9].

The primary objective of this study is to assess and 
compare the effectiveness of postoperative analgesia in 
mastectomy procedures at Al-Sadder Teaching Hospital 
in Iraq, specifically examining the outcomes of General 
Anesthesia (GA) and Pectoral Nerve Blocks (PECs). 
Through a comprehensive examination of the results and 
patient perceptions pertaining to these two methodologies, 
our objective is to provide significant contributions to the 
realm of breast surgery and the management of postoperative 
pain. This research aimed to investigate the effectiveness 
Pectoral Nerve Blocks in managing postoperative pain and 
enhancing patient satisfaction in individuals undergoing 
mastectomy aiming to contribute to the existing knowledge 
on the advantages of regional anesthetic methods, while 
also providing valuable recommendations for healthcare 
professionals and surgeons in improving the quality of care 
and patient comfort during mastectomy procedures for 
breast cancer patients in the healthcare system of Iraq.

METHOD

This study followed a prospective, randomized, and 
double-blind clinical trial design, conducted at Al-Sadder 
Teaching Hospital after obtaining ethical approval from 
the Ministry of Health's ethical committee in Iraq.

The study was conducted over an eighteen-month 
period, from September 2022 to May 2023. And emitting 
permits schedule for unilateral conservative breast surgery 
without axillary clearance.

The research was conducted at Al-Sadder Teaching 
Hospital, a specialized hospital within Missan Health 
hospitals that provides care for over 1,200 patients 
undergoing general surgeries each month. The hospital 
has a dedicated area for breast cancer patients, offering 
analgesic treatments and mastectomy surgeries, in addition 
to chemotherapy and radiation therapy. Approximately six 
eligible patients were enrolled in the study each month.

Inclusion criteria were adult females aged 18 to 60 years 
old having an American Society of Anesthesiologists (ASA) 
physical status I or II.

Exclusion criteria patients who had undergone 
multiple regional anesthesia procedures, individuals 
with contraindications to regional blocks, severe 
cardiopulmonary disease, renal and liver dysfunction, 
known or suspected neurologic deficits, mental illness, 

skin infections at the puncture site, coagulation disorders, 
allergies to local anesthetics, prolonged use of opioids or 
non-steroidal anti-inflammatory drugs, refusal of pectoral 
nerve blocks, and those not followed up for more than 48 
hours.

Participant recruitment

Participants were recruited from the Al-Shefaa center 
in Al-Sadder Teaching Hospital. Informed consent was 
obtained from the patients or their legal guardians, 
ensuring they understood the study's objectives and the 
use of regional anesthesia. After obtaining ethical approval 
from the Ministry of Health ethical committee in Iraq 
were randomly assigned to one of three groups (Group A 
- General Anesthesia, Group B - PECS Blocks, Group C 
- Combination of General Anesthesia and PECS Blocks) 
using sealed opaque envelopes. The blinding process 
ensured that both patients and medical staff were unaware 
of the type of anesthesia administered.

Randomization: Computer-generated random 
numbers were used to allocate patients into the three 
groups. The random allocation was concealed within sealed 
envelopes, which were opened after patient enrollment. 
Data collection occurred postoperatively, with the researcher 
collecting and recording samples while remaining unaware 
of the type of anesthesia each patient received.

Data collection: Data collection was executed 
using private information forms assigned to each study 
participant, with a unique serial number associated with 
the type of anesthesia used during surgery. This approach 
ensured that collected data remained confidential and could 
be categorized by the anesthesia type without revealing 
patient identities.

Statistical analysis

The collected data was revised, coded, and tabulated 
using Statistical package for Social Science (IBM Corp. 
Released 2017. IBM SPSS Statistics for Windows, Version 
25.0. Armonk, NY: IBM Corp.). Data were presented and 
suitable analysis was done according to the type of data 
obtained for each parameter. 

• Descriptive statistics: Mean, Standard deviation 
(± SD), Standard error (± SE), Median, and range 
for distributed numerical data. Frequency and 
percentage of non-numerical data. 

• Analytical statistics: Chi-Square test was used to 
examine the relationship between two qualitative 
variables. 

• Fisher Exact or Monte Carlo test: was used to 
examine the relationship between two qualitative 
variables when the expected count is less than 5 in 
more than 20% of cells. Paired T Test was used to 
assess the statistical significance of the difference 
between two periods. 

• One Way ANOVA test was used to assess the 
statistical significance of the difference between 
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more than two study group parametric variables 
and used “Tukey” for pairwise comparison. 

• ANOVA with repeated measures test was used to 
assess the statistical significance of the difference 
between more than two periods parametric variables 
and used “Bonferroni” for pairwise comparison. 

• The Kruskal Wallis test was used to assess the 
statistical significance of the difference between 
more than two study group nonparametric variables 
and used “Dunn's” for pairwise comparison. 

• Freidman test was used to assess the statistical 
significance of the difference between more than 
two period’s non- parametric variables and used 
“Dunn's” for pairwise comparison. 

• Probability of results. 

• A p-value is considered significant if <0.05 at 
confidence interval 95%.

RESULTS

A comparative analysis was conducted among three 
distinct groups, each receiving various treatment modalities: 
General Anesthesia (GA), pectoralis muscle plane block 
(PECS block), and a combined approach involving both 
GA and PECS block. The sample size for each group 
consisted of 25 female participants. The average age was 
comparable among the three groups: general anesthesia 
(GA) group (47.40 ± 8.11 years), pectoralis nerve block 
(PECS block) group (46.44 ± 9.42 years), and GA with 
PECS block group (48.28 ± 8.70 years). The obtained p- 
value exceeded the threshold of 0.05, indicating a lack of 
statistically significant variation in age across the different 
groups. The average weight was comparable among the 
three groups: general anesthesia (GA) group (80.52 ± 7.93 
kg), pectoral nerves (PECS) block group (82.04 ± 5.33 

kg), and GA with PECS block group (77.92 ± 7.29 kg). 
The obtained p-value of 0.112 indicates that there is no 
statistically significant difference in weight between the 
groups. The average height exhibited minimal variation 
among the three groups: general anesthesia (GA) group 
had a mean height of 158.0 ± 4.68 cm, the PECS block 
group had a mean height of 160.8 ± 3.38 cm, and the 
GA with PECS block group had a mean height of 159.5 
± 4.24 cm. The obtained p-value indicated that there was 
no statistically significant variation in height between the 
different groups (Tab. 1.).

According to the data presented in the table, it can 
be observed that the entirety of the patient population, 
consisting of 25 individuals in each group, underwent 
a mastectomy procedure. This implies that there was 
an absence of variation in the nature of the procedure 
among the three cohorts. The ASA (American Society 
of Anesthesiologists) classification was employed for the 
evaluation of patients' physical condition prior to surgical 
procedures. The findings indicated that there was no 
statistically significant variation observed among the three 
groups under investigation in terms of ASA (Tab. 2. & Fig. 
1.).

According to the data presented in Tab. 3. and Fig. 
2. The findings indicate that there was no statistically 
significant disparity observed in the average Hemoglobin 
(Hb) levels among the three groups prior to the surgical 
procedure. Nevertheless, a notable disparity in the 
average levels of Hb was seen among the three groups 
following the surgical procedure. The results of the post 
hoc tests indicated a substantial decrease in the mean 
Hemoglobin (Hb) level in the General Anesthesia (GA) 
group compared to the GA with pectoralis muscle plane 
(PECS) block group. However, there was no statistically 
significant difference observed between the PECS block 
group and the other two groups. Nevertheless, the levels 

Tab. 1. Comparison between 
the three studied groups re-
garding to personal data.

Variables GA (n=25) PECS block 
(n=25)

GA with PECS block 
(n=25) Test p

Age (years)

Mean ± SD. 47.40 ± 8.11 46.44 ± 9.42 48.28 ± 8.70
F= 0.276 0.760Min. – Max. 25.0 – 58.0 26.0 – 59.0 32.0 – 60.0

Weight (kg)

Mean ± SD. 80.52 ± 7.93 82.04 ± 5.33 77.92 ± 7.29
F= 2.255 0.112

Min. – Max. 67.0 – 100.0 70.0 – 91.0 68.0 – 90.0

Height (cm)

Mean ± SD. 158.0 ± 4.68 160.8 ± 3.38 159.5 ± 4.24
F= 2.706 0.074

Min. – Max. 150.0 – 168.0 154.0 – 167.0 154.0 – 170.0

SD.: Standard Deviation, Min.: Minimum, Max.: Maximum, F: One way ANOVA test, P value comparing 
between the three studied groups.

Tab. 2. Comparison between 
the three studied groups re-
garding to ASA classification.

Variables
GA (n=25) PECS block (n=25) GA with PECS 

block (n=25)
Test p

No. % No. % No. %

Type of operative

Mastectomy 25 100.0 25 100.0 25 100.0 – –

ASA classification

I 8 32.0 11 44.0 6 24.0 χ2= 
2.280 0.320

II 17 68.0 14 56.0 19 76.0

χ2: Chi–Square, P value comparing between the three studied groups.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

of Hemoglobin (Hb) exhibited a decline subsequent to 
the surgical procedure across all three cohorts. The study's 
findings revealed a statistically significant disparity in the 
average hemoglobin levels between the preoperative and 
postoperative measurements within each group (p<0.05).

According to the findings presented in Tab. 4. and Fig. 
3. it was observed that the pain score in the group receiving 
General Anesthesia (GA) exhibited a significant decrease 
following surgery. Furthermore, this decrease in pain score 
persisted over time when compared to the baseline period, 
with statistical significance (p <0.05). Specifically, the 
mean pain score at baseline was recorded as 8.20, which 
subsequently decreased to 2.24 at 1 hour, 4.88 at 6 hours, 
2.76 at 12 hours, 1.48 at 18 hours, and 0.76 at 24 hours.

With respect to the assessment of postoperative pain 

scores at various time intervals, the findings indicated a 
statistically significant elevation in the median pain score 
within the General Anesthesia (GA) group compared 
to both the pectoral nerves (PECS) block group and 
the GA with PECS block group. The findings indicated 
that female patients who underwent pectoral nerves 
(PECS) block during the first 12 hours after surgery 
experienced a complete resolution of pain. In the case of 
female individuals who underwent General Anesthesia 
(GA) with pectoralis muscle plane (PECS) block, it was 
observed that the sensation of discomfort subsided within 
a duration of 6 hours. This implies that employing either 
a pectoral nerve block (PECS block) or a combination 
of General Anesthesia (GA) and PECS block yielded the 
highest efficacy in mitigating postoperative pain following 
mastectomy (Tab. 5. & Fig. 4.).

Fig. 1. Column chart for comparison between 
the three studied groups regarding to ASA 
classification.

Fig. 2. Line chart for change in VAS among 
GA group.

Tab. 3. Change in postop-
erative pain score (VAS) in GA 
group.

Postoperative Pain Score

Baseline 1 hr. 6 hr. 12 hr. 18 hr. 24 hr.

Mean 8.20 2.24 4.88 2.76 1.48 0.76

SE. 0.26 0.14 0.22 0.23 0.13 0.09

P1 <0.001* 0.076 <0.001* <0.001* <0.001*

 P1for Duncan for Friedman test for comparing Baseline and each other period, *: 
significant when p value <0.05.
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Tab. 4. Comparison between 
the three studied groups re-
garding to postoperative pain 
score (VAS).

Postoperative 
Pain Score GA (n=25) PECS block 

(n=25)
GA with PECS 
block (n=25) H P1 P2 P3 P4

Baseline

Mean ± SE. 8.20 ± 0.26 2.16 ± 0.24 1.64 ± 0.15 - - - - -

Min. – Max. 4.0 – 10.0 0.0 – 4.0 1.0 – 3.0 - - - - -

1 hr.

Mean ± SE. 2.24 ± 0.14 0.64 ± 0.10 1.0 ± 0.0
52.266 <0.001* <0.001* <0.001* 0.185

Min. – Max. 1.0 – 4.0 0.0 – 1.0 1.0 – 1.0

6 hr.

Mean ± SE. 4.88 ± 0.22 0.60 ± 0.33 0.0 ± 0.0
53.859 <0.001* <0.001* <0.001* 0.081

Min. – Max. 3.0 – 7.0 0.0 – 5.0 0.0 – 0.0

12 hr.

Mean ± SE. 2.76 ± 0.23 0.0 ± 0.0 0.0 ± 0.0
58.523 <0.001* <0.001* <0.001* 0.386*

Min. – Max. 1.0 – 5.0 0.0 – 0.0 0.0 – 0.0

18 hr.

Mean ± SE. 1.48 ± 0.13 0.0 ± 0.0 0.0 ± 0.0
70.696 <0.001* <0.001* <0.001* 1

Min. – Max. 0.0 – 3.0 0.0 – 0.0 0.0 – 0.0

24 hr.

Mean ± SE. 0.76 ± 0.09 0.0 ± 0.0 0.0 ± 0.0
67.027 <0.001* <0.001* <0.001* 1

Min. – Max. 0.0 – 1.0 0.0 – 0.0 0.0 – 0.0

SE. Standard Error, Min.: Minimum, Max.: Maximum, H: Kruskal Wallis test, P1: Comparing the three studied 
groups, P2: Comparing GA and PECS block, P3: Comparing GA and GA with PECS block, P4: Comparing PECS 
block and GA with PECS block, *: Significant.

Fig. 3. Line chart for comparison between the 
three studied groups regarding to postopera-
tive pain score (VAS).

DISCUSSION

The surgical intervention known as mastectomy 
entails the extraction of breast tissue, and the effective 
management of pain following the procedure is of 
utmost importance in ensuring patient well-being and 
recuperation [10]. Regional anesthetic approaches, such 
as the pectoral nerve block (PECS block), have garnered 
significant interest as a potential approach to enhance 
postoperative pain management in individuals undergoing 
mastectomy, as highlighted by Karvandian, et al. [11]. The 
PECS block is a form of localized anesthetic that effectively 
inhibits the neural pathways responsible for innervating 
the pectoralis major and pectoralis minor muscles. This 
technique can be employed to administer analgesia during 
surgical interventions or other operations that involve the 
aforementioned musculature. The experimental group in 
this study was administered general anesthesia, a form of 
anesthesia that induces a state of unconsciousness [12,13]. 
The administration of general anesthesia normally entails 
the utilization of a pharmacological amalgamation of 
sedative agents, analgesic substances, and neuromuscular 

blocking agents. The PECS block has the potential to 
mitigate Systolic Blood Pressure (SBP) by the inhibition of 
stress hormone release and the induction of vasodilation, 
resulting in the widening of blood vessels. In the study 
conducted by Naghibi, et al. [14], the group that had 
general anesthesia was also administered a PECS block.

The research encompassed a comparative analysis of 
three distinct cohorts that underwent varying treatment 
approaches: General Anesthesia (GA) in isolation, the 
Pecs block as a standalone intervention, and the combined 
strategy using both GA and the Pecs block. Each group was 
comprised of 25 female participants. The study revealed 
that the mean age was comparable across the three groups, 
and no statistically significant disparity was detected. 
This finding indicates that age did not exert a substantial 
influence on the comparison of outcomes between the 
groups. Likewise, the average weight and average height 
exhibited identical values among the groups, with no 
statistically significant disparities seen.

According to the study cited in the provided 
information, it was seen that all 25 patients in each of the 
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

three groups underwent mastectomy, implying that there 
was uniformity in the surgical procedure across the groups. 
The ASA classification, a widely utilized tool for assessing 
patients' physical status before surgical procedures, was 
also utilized by the researchers [11]. The findings indicated 
that there was no statistically significant difference in ASA 
classification among the three groups. Previous research has 
investigated the influence of anesthetic strategies on the 
categorization and evaluation of risk in surgical procedures 
for breast cancer [11].

The present study investigated the impact of various 
anesthetic procedures on the provision of postoperative 
analgesia in individuals undergoing mastectomy. The 
findings revealed that a total of 25 patients in each 
group were administered midazolam as a premedication. 
Furthermore, there was no statistically significant disparity 
observed in the allocation of midazolam dosages among 

the three groups. This implies that the distribution of 
patients administered with 2 mg, 2.5 mg, and 3 mg of 
midazolam was comparable among the three groups. 
Zhou, et al. [13] conducted a study to examine the impact 
of the combination of Pecs block and general anesthesia on 
patients undergoing mastectomy. The findings of the study 
are consistent with our own data, suggesting that there was 
no statistically significant variation in the administration of 
midazolam doses among the different groups.

The findings indicate a notable reduction in pain scores 
within the General Anesthesia (GA) group following 
the surgical procedure. Moreover, this drop persisted 
throughout the subsequent time intervals, in contrast 
to the baseline period (p<0.05). The initial pain score 
averaged 8.20, then subsequently declined to 2.24 after 1 
hour, 4.88 after 6 hours, 2.76 after 12 hours, 1.48 after 
18 hours, and 0.76 after 24 hours. The aforementioned 

Tab. 5. Comparison between 
the three studied groups 
regarding to analgesic 
requirements.

Type of analgesic 
requirements 
postoperative

GA (n=25) PECS block 
(n=25)

GA with 
PECS block 

(n=25) χ2 P1 P2 P3 P4

No. % No. % No. %

Baseline 

Non 1 4 21 84 20 80

75.62 
MC

<0.001* 
MC

<0.001* 
MC

<0.001* 
FE 1.000Tramadol 24 96 0 0 0 0

Paracetamol 0 0 4 16 5 20

1 hr. 

Non 1 4 25 100 25 100
70.588 <0.001* <0.001* <0.001* –

Paracetamol 24 96 0 0 0 0

6 hr. 

Non 8 32 21 84 25 100

46.55 
MC

<0.001*
MC

<0.001*
<0.001* FE 0.110Tramadol 0 0 4 16 0 0

Ketrolac 17 68 0 0 0 0

12 hr.

Non 21 84 25 100 25 100
6.088 

MC 
0.031*

0.037* 0.037* –
Tramadol 4 16 0 0 0 0

18 hr. 

Non 1 4 25 100 25 100
70.588 <0.001* <0.001* <0.001* –

Paracetamol 24 96 0 0 0 0

24 hr. 

Non 25 100 25 100 25 100 – – – – –

χ2: Chi–Square, MC: Monte Carlo, FE: Fisher Exact, P1: Comparing the three studied groups, P2: Comparing GA and PECS 
block, P3: Comparing GA and GA with PECS block, P4: Comparing PECS block and GA with PECS block, *: Significant 
when p<0.05.

Fig. 4. Column chart for comparison between 
the three studied groups regarding to analge-
sic requirements.
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findings are consistent with prior research endeavors that 
have examined the influence of various anesthetic methods 
on the experience of pain following surgery. In their study, 
Naghibi, et al. [14] examined the postoperative pain scores 
and morphine requirements of patients following elective 
lower abdomen surgery, comparing the effects of spinal 
anesthesia with general anesthesia. The researchers noted 
that the utilization of spinal anesthesia was correlated 
with decreased pain scores and diminished morphine 
needs in comparison to the use of general anesthesia. In 
a similar vein, the study conducted by De Cassai, et al. 
[15] investigated the impact of a pectoral nerve block on 
the experience of postoperative pain subsequent to breast 
surgery. The findings of their investigation demonstrated 
that the group receiving a pectoral nerve block had 
significantly reduced levels of pain in comparison to the 
group receiving general anesthesia. Moreover, there was 
a substantial and statistically significant disparity in the 
number of analgesic requests made by the two groups.

Gerbershagen, et al. [16] conducted a comprehensive 
prospective cohort research to assess postoperative pain 
in a substantial sample of over 50,000 patients belonging 
to 179 distinct surgery groups. The research underscored 
significant disparities in pain intensity among various 
surgical procedures. Although the precise numerical ranking 
of pain levels may not have held therapeutic importance, 
its purpose was to enable comparisons among different 
surgery groups. The study conducted by Chu, et al. [12] 
aimed to examine the effects of a paravertebral block on 
the level of postoperative pain experienced by patients who 
underwent breast surgery. The findings of their research 
indicate that individuals who had a paravertebral block 
exhibited notably lower pain scores and decreased usage 
of opioids in comparison to those who solely underwent 
general anesthesia. Furthermore, the study conducted 
by Widmeyer, et al. [17] investigated an innovative 
methodology for enhancing postoperative pain control and 
mitigating narcotic usage subsequent to hip arthroscopy. 
The study revealed that individuals who had a combined 
approach of general anesthesia and peripheral nerve block 
exhibited notably reduced pain scores in comparison 
to those who alone got general anesthesia. Zhang, et al. 
[10] did a comprehensive review and meta-analysis that 
specifically examined the analgesic effectiveness and safety 
of the erector spine plane block in the context of breast 
cancer surgery. The results of this study shown that the 
erector spinae plane block had a significant correlation 
with reduced pain levels in comparison to the utilization of 
general anesthesia in isolation.

There was no statistically significant difference observed 
between the mean pain score at 1 hour after surgery and 
the mean pain score at baseline in the group that had 
general anesthesia with pectoral nerve block. Nevertheless, 
the sensation of discomfort ceased throughout the alternate 
time intervals, and this alteration was deemed to possess 
statistical significance (p<0.05). These findings indicate that 
the PECS block shown efficacy in the initial postoperative 
period for pain reduction; however, its analgesic impact 

was not sustained beyond a duration of one hour. The 
findings indicate that the PECS block has the potential to 
be an effective method for immediate postoperative pain 
management. Sun, et al. [18] did a meta-analysis that 
shares similarities with the present study, as it encompassed 
the identical set of 13 Randomized Controlled Trials 
(RCTs) involving a total of 940 patients. It also led to a 
reduction in opioid consumption during the surgical 
procedure itself, as well as a delay in the time at which 
the first request for analgesic medication was made. These 
findings provide more evidence to support the effectiveness 
of Pecs block in managing pain during breast cancer 
surgery. In their study, Yu, et al. [19] examined the impact 
of Pecs II block on the recurrence of breast cancer following 
surgical intervention. A total of 526 patients diagnosed 
with breast cancer were randomly assigned to two distinct 
groups: one receiving general anesthesia alone, and the 
other receiving general anesthesia in combination with a 
Pecs II block. The findings of their study demonstrated a 
considerable reduction in remifentanil use during surgery 
as a result of the implementation of the Pecs II block. 
Nevertheless, the Pecs II block did not demonstrate any 
statistically significant impact on the Overall Survival 
(OS), Recurrence-Free Survival (RFS), and Distant 
Recurrence-Free Survival (DRFS) of breast cancer patients 
following surgical resection. This finding indicates that the 
administration of Pecs II block did not have a significant 
effect on the long-term prognosis of individuals with breast 
cancer. However, it does provide potential benefits in terms 
of lowering opioid usage during surgical procedures.

The findings of the study indicated that the group 
receiving general anesthesia with pectoralis nerve blocks 
(PECS) demonstrated superior results in relation to 
Postoperative Nausea and Vomiting (PONV), patient 
satisfaction, and time of discharge. The occurrence 
of postoperative nausea and vomiting (PONV) was 
shown to be notably reduced in the group that received 
General Anesthesia (GA) with pectoral nerves (PECS) 
block, in comparison to the group that just received 
general anesthesia. In addition, it was seen that the group 
receiving general anesthesia with patient-controlled 
epidural analgesia (GA with PECS) exhibited a greater 
level of patient satisfaction. This was evidenced by a higher 
proportion of patients within this group expressing a state 
of being highly content with their pain management. 
Furthermore, it was shown that patients who received the 
GA with PECS block intervention experienced a reduced 
duration of stay in the Postanesthesia Care Unit (PACU). 
In order to provide additional substantiation for these 
findings, an examination of the research conducted by 
Clairoux, et al. [20] is warranted.

CONCLUSION

The present study aimed to examine the effects of 
regional anesthetic, specifically paravertebral blocks, on 
postoperative outcomes in patients undergoing breast 
cancer surgery. The findings indicated that individuals who 
got paravertebral blocks exhibited a reduced duration of 
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

hospital stay prior to being deemed ready for discharge, 
a lower occurrence of Postoperative Nausea and Vomiting 
(PONV), and shorter stays in the post-anesthesia care unit 
(PACU) in comparison to those who received General 
Anesthesia (GA). The results of this study are consistent 
with previous research indicating that the utilization of 
regional anesthetic methods, such as the pectoral nerves 
(PECS) block, may present certain benefits in comparison 
to general anesthesia alone.

The results of this study indicate that the choice of 
anesthetic procedure may not significantly influence patient 
satisfaction. Nevertheless, it is crucial to acknowledge 
that the aforementioned investigation is a solitary 
study encompassing a comparatively limited number 
of participants. Additional investigation is required to 
validate these findings and gain a more comprehensive 
understanding of the variables that influence patient 
contentment with anesthesia.
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