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Can fetal heart rate in twin pregnancy
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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.
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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

Pain has both sensory and emotional components that 
interact to produce an overall pain experience. According 
to International Association for Study of Pain (IASP) pain 
is defined as unpleasant emotional and sensory experience 
due to actual or potential tissue damage or described in 
terms of such damage [1].

Inability to control postoperative pain after Cesarean 
delivery (CD) can negatively affect ambulation, 
breastfeeding, and maternal bonding. Substantial pain 
is anticipated after cesarean delivery; therefore analgesic 
regimen should ensure effective and safe analgesia [2].

Specific benefits of minimizing opioid use may include 
the reduction of nausea and vomiting, ileus, urinary 
retention and hyperalgesia. So other techniques are needed 
to replace or reduce opioid and thus reducing their side 
effects [3].

There are numerous means of providing postoperative 
pain relief as part of multimodal analgesia. This includes 
intravenous or oral medications, epidural analgesia, wound 
infiltration or peripheral nerve blockade like TAP block [4].

Transversus Abdominis Plane block first described in 
2001, a blind “double pop” Technique by which the needle 
passes the external oblique and internal oblique muscles 
used in clinical practice. The subcostal nerves that branch 
at the level of the mid-axillary line are blocked prior to 
their branching anteriorly and superficially to supply the 
abdominal wall. This has been shown to be an effective 
analgesic adjunct for lower abdominal surgeries [5,6].

Wound infiltration with local anesthetics has been 
investigated as a potentially useful and easy method in 
reducing the consumption of opioids and decrease opioid-
related side-effects this is a part of multimodal analgesic 
approach this simple safe, low invasion and low cost 
technique commonly performed by surgeon [7,8].

Wound site infiltration and TAP block have opioid 
sparing analgesics effects but their relative efficacy is not 
well established.

The aim of this study is to compare the effectiveness of 
bilateral US guided TAP block vs. wound site infiltration 
for cesarean delivery under general anesthesia [9].
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Y Aim: Cesarean Section (CS) sometimes causes post-surgical pain, 
which prevents early discharge and breastfeeding. We here compared 
analgesic effectiveness of bilateral US guided Transversus Abdominis 
Plane block (TAP) vs. single-shot local anesthetic Wound Site Infiltration 
(WI) after CS under general anesthesia.

Patients and methods: The present randomized controlled trial was 
conducted at Ain Shams University hospitals from January to June 2021 
on 195 cases. Patients were divided into 3 groups (65 in each): TAP 
group, infiltration group, and control group. 

Results: Demographic characteristics did not differ between the three. 
In the following outcomes, TAP was most favorable, followed by WI, and 
worst in control group. In almost all these, significance was observed. 
1) Postoperative patients’ pain perception (at hours 1, 2, 4, 6, 12 and 
24); 2) Patient satisfaction; 3) Time/rate to/of first rescue analgesia; 4) 
Total NSAID dose; 5) Time/rate to/of first opioid dose; 6) The onset 
of mobilization; 7) Postoperative nausea and vomiting. Postoperative 
pruritis were not observed in all. 

Conclusion: TAP block provided better pain relief, less analgesic 
requirement, and early mobilization than local wound infiltration after 
CS under general anesthesia.

Keywords: TAP block; Ultrasound; Wound infiltration; Analgesia 
cesarean section; General anesthesia
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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.

Aim of the work

The aim of the study is to compare analgesic 
effectiveness of bilateral US guided Transversus Abdominis 
Plane block (TAP) vs. single-shot local anesthetic Wound 
site Infiltration (WI) after cesarean delivery under general 
anesthesia.

PATIENTS AND METHODS

After ethical committee approval and informed consent 
from the patients, the present randomized controlled trial 
was conducted at Ain Shams University hospitals during 
the period from January to June 2021 on 195 cases with 3 
groups 65 in each group TAP group, infiltration group and 
control group.

Study population

Inclusion criteria:

•	 Patients undergoing elective cesarean section under 
general anesthesia

•	 Pfannenstiel skin incision

•	 Age between ≥ 18 and ≤ 40 years old

•	 BMI between 18 and 35 kg/m2

Exclusion criteria:

•	 Patient refusal

•	 BMI <18 kg/m2 or >35 (require different dose of 
analgesia)

•	 Height <150 or >180 cm (require different dose of 
analgesia)

•	 Patients with any neurological deficit due to 
neuropathy and pain score affection

•	 Patients with bleeding disorders which may lead to 
hematoma

•	 HTN (Vasculopathy which can lead to hematoma)

•	 Cardiac disease (Vasculopathy on anticoagulant 
which can lead to hematoma)

•	 DM (decrease systemic and local immunity which 
can lead to abscess at injection site and due to 
neuropathy and pain score affection)

•	 Liver disease (defective clotting factors)

•	 A history of relevant drug allergy or hypersensitivity 
to any of the drugs used in the study due to impair 
of proper follow up of pain postoperative

•	 History of recent opioid exposure due to affection 
on pain score

•	 Local skin infection due to abscess formation

•	 Obstetric complications e.g. placenta previa and 
rupture uterus due to extensive tissue damage and 
dissection

Randomization and allocation 
concealment

The study subjects were randomly assigned to 3 equal 
groups TAP group, infiltration group and control group 
using a computer-generated table of random numbers. 
A single investigator assessed the patients for eligibility, 
obtained written informed consent, and records the baseline 
data for each participant before delivery. Sequentially 
numbered, sealed opaque envelopes containing group 
allocation will be opened by the primary investigator after 
administration of general anesthesia. Neither the study 
subjects nor the outcome assessors knew the study group.

Ethical considerations

The study will be performed after approval of Research 
ethical committee, Faculty of medicine, Ain shams 
university and written informed consent from the patient. 
The study protocol will be explained to the patients after 
taking their consent to the type of anesthesia and surgical 
procedure.

Study tools

Spinal needle 22 g with injection lines.

Portable Ultrasound unit, Mindray DP-20linear probe 
(high frequency 10-12 MHz).

Study procedure

The Anaesthesilogist is senior staff trained on such 
procedure.

Pre-operative settingsl

•	 The study subjects will randomly assigned to 3 
equal groups (TAP group, infiltration group and 
narcotics only group) using a computer-generated 
table of random numbers. A single investigator will 
assess the patients for eligibility, obtained written 
informed consent, and record the baseline data 
for each participant before delivery. Sequentially 
numbered, sealed opaque envelopes containing 
group allocation will be opened by the primary 
investigator after administration of general 
anesthesia. Neither the study subjects nor the 
outcome assessors knew the study group.

•	 Routine preoperative investigations will be done 
to all patients including laboratory investigations 
as (complete blood picture, liver function tests, 
prothrombin time and partial thromboplastin 
time). 

•	 Demographic data as age, weight, will be recorded.

All mothers who scheduled for elective 
cesarean delivery who fulfilled inclusion 
criteria and volunteer are assessed by:

•	 Postoperative pain by visual analogue Scale (VAS) 
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pain score on arrival in the post-labor ward at 1, 2, 
4, 6, 12, and 24 hours postoperatively.

•	 The duration of block (defined as the interval 
between performing the block and the time of 
the first request for analgesia) and total pethidine 
consumption were recorded in the 24 hours after 
surgery. 

•	 The level of patient satisfaction was measured 
numerically by a Likert scale ranging from 
one to five, 1: “not satisfied at all”  2: “slightly 
satisfied” 3: “moderately satisfied” 4: “very satisfied” 
and  5: “highly satisfied”. Any adverse effects or 
complications will be recorded.

•	 Wide bore venous access will be secured by 18 G 
intravenous canula.

•	 The procedure is done in the operating rooms (OR) 
under complete aseptic technique with prophylactic 
antibiotics (e.g. 2 gm ceftriaxone).

Intra-operative settings:

•	 The patient will be monitored during the procedure 
using pulse oximetry, non-invasive blood pressure 
& ECG and capnography.

•	 Patients receive General anesthesia induction by 
propofol (2 mg/kg), Rocuronium(0.5 mg/kg) for 
rapid sequence intubation& Fentanyl (1 mcg/kg). 

•	 Maintenance with rocuronium & isoflurane 1.2%.

Equipment’s that will be used for each 
patient are:

•	 Sterile towels, sponges, 4-inch gauze packs and 
povidone iodine 10% for sterilization.

•	 Sterile gloves, marking pen, 18-gauge cannula and 
10-ml syringes containing drugs for administration 
of the procedure. Ultrasound device with Linear 
probe with high frequency (6 -13 MHz) will be 
used in imaging of patient.

Drugs that will be used in our study are:

•	 A 20 ml vial of 0.5% Bupivacaine HCl, pethidine 
IV (50-150 mg).

•	 Lower segment cesarean section will be performed 
using the Pfannenstiel incision.

•	 An anesthesiology resident will administer the 
general anesthesia, will record the intraoperative 
data (the duration of surgery), and prepared, 
as instructed by the primary investigator, the 
local anesthetic solution for the TAP block and 
wound infiltration. The outcome data (pethidine 
consumption, time to the first pethidine dose, pain 
scores level, side effects, and patient satisfaction) 
will be recorded by a blind investigator who will 
visited the patient in the ward at 1, 2, 4, 6, 12, and 
24 hours postoperatively.

Group A: TAP group formed of 65 patients

•	 After completion of LSCS and skin closure and 
while the patient is still on the operating table U/S 
guided TAP block will be done using the following 
procedure:

•	 After preparing the skin with antiseptic solution, a 
linear high frequency ultrasound probe (Superficial 
probe of mindray DP-20) will be placed 
transversely on the anterolateral abdominal wall 
between the iliac crest and the costal margin. Under 
US guidance, the three layers of muscles -external 
oblique, the internal oblique, and the transversus 
abdominis will be identified. A Spinal needle 22 g 
attached with flexible tubing to a syringe filled with 
saline will be used to perform the block. The needle 
will be then introduced through the skin anteriorly 
in the plane of the ultrasound beam and advanced 
into the fascial plane between the internal oblique 
and transversus abdominis muscles with its tip lying 
in the mid axillary line. To assist with identifying 
these structures, the probe will be moved anteriorly 
to the rectus sheath and the fascial planes followed 
laterally. The final position of the probe will to be 
no further anterior than the anterior axillary line. If 
satisfactory views are not obtained, the TAP block 
will not be performed. Hydro dissection with saline 
(2-5 ml) will be used to separate the fascial layers. 
After aspiration to exclude inadvertent vascular 
puncture, a test dose of 1-2 ml of the drug will 
be injected to confirm needle placement. After a 
negative test dose, 20 ml of the 0.25% bupivacaine 
will be injected while closely observing for signs of 
toxicity e.g. CVS toxicity which may be in form 
of early features e.g. hypertension, tachycardia and 
ventricular arrhythmia or may be in form of late 
features e.g. hypotension, bradycardia, heart block 
and decreased contractility and other toxic signs 
e.g. tinnitus, perioral numbness, metallic taste 
in mouth, slurring of speech and mental status 
changes). TAP block will be performed in a similar 
fashion on the opposite side.

Group B: The Infiltration Group formed of 
65 patients

•	 This group will B wills provided with single-shot 
local anesthetic wound infiltration with 20 ml of 
0.25% bupivacaine injected subcutaneously above 
and below skin incision before closure of skin. 

Group C: Narcotics only group formed of 
20 patients

•	 Routine analgesic was taken only without any 
intervention

Post-operative settings:

•	 At the end of the surgery and complete recovery 
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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.

from anesthesia, the patient will be kept under 
observation postoperatively for 4 hours to monitor 
vital signs (conscious level, blood pressure, heart 
rate, respiratory rate and pattern & any possible 
limb weakness or abnormal sensation) then 
discharged to ward & observed to be followed for 
returning of pain.

•	 Duration of surgery (time from the start of skin 
incision to the end of skin closure) will be recorded. 

•	 The patients will be observed for the occurrence of 
any adverse effect and/or complication related to the 
procedure (e.g. hematoma), or to the study drugs 
(e.g. hypotension/hypertension (i.e. 20% decrease 
or increase from the baseline value), bradycardia 
(HR <50 beats/min) or tachycardia (HR >120 
beats/min), nausea, vomiting, and hypoxemia 
(SpO2 <90%).

•	 Assessment of pain involves asking a patient to rate 
her pain from 0 to 10 (VAS) with the understanding 
that 0 is equal to no pain and 10 equal to the worst 
possible pain after first hour, 2nd hour, 4th hour, 6th 
hour, 12th hour and 24th hour at wards after end of 
surgery.

•	 Pain is usually managed by pethidine IV based on 
patient complain. The analgesic dose of pethidine 
will be 50 mg to be repeated on demand (provided 
that the total 24 hour dosage will not exceed 150 
mg. At recovery room mothers asked to report 
their pain based on VAS score during first 24 hour. 
Patient satisfaction from postoperative analgesia 
will be assessed at 24 hours postoperatively using a 
5-point scale (1 = very unsatisfied, 2 = unsatisfied, 3 
= fair, 4 = satisfied, and 5 = very satisfied) after first 
hour, 2nd hour, 4th hour, 6th hour, 12th hour and 24th 
hour at wards after end of surgery.

•	 A time in minutes from end of surgery to first 
analgesia request were documented together with 
total analgesia consumed in the first 24 h. In 
addition, incidence of postoperative nausea and 
vomiting will be documented within 24 h.

Operational definitions

Postoperative pain: The presence of pain in the 
postoperative period was defined as a patient complaining 
pain and any pain score other than zero within 24 h.

Time to first analgesia request: A time in minutes 
from the end of surgery to a first time analgesia requested 
by the patient.

Total analgesia consumption: Total dose of analgesic 
medication given in mg within the first 24 h after end of 
surgery.

Visual analogue scale: The patient marks on the line 
the point that they feel represents their perception of their 
current state. The VAS score is determined by measuring in 

millimeters from the left hand end of the line to the point 
that the patient marks.

Statistical methods: The collected data will be coded, 
tabulated, and statistically analyzed using IBM SPSS 
statistics (Statistical Package for Social Sciences) software 
version 22.0, IBM Corp., Chicago, USA, 2013.

Descriptive statistics will be done for quantitative 
data as minimum& maximum of the range as well as 
mean ± SD (standard deviation) for quantitative normally 
distributed data, median and 1st& 3rd inter-quartile range 
for quantitative non-normally distributed data, while it 
will be done for qualitative data as number and percentage.

Inferential analyses will be done for quantitative 
variables using Shapiro-Wilk test for normality testing, 
ANOVA test and Kruskal Wallis test for more than two 
independent groups with non-normally distributed data. 
In qualitative data, inferential analyses for independent 
variables will be done using Chi square test for differences 
between proportions and Fisher’s exact test for variables 
with small expected numbers. Log rank test will be used 
to test survival functions. The level of significance will be 
taken at P value <0.050 is significant, otherwise is non-
significant.

RESULTS

Tab. 1. shows that, no significant statistical differences 
between the studied groups regarding demographic 
characteristics; maternal age, body mass index and parity as 
well as gestational age and operation time. 

Tab. 2. shows that, postoperative patients,’ pain 
perception in the studied groups increased slowly in TAB 
and WI group in the first six hours to reach its peak in 
hour 12, then decreased rapidly until hour-24. While it 
increased rapidly in the first six hours to reach its peak in 
hour 6 then decreased slowly until hour-24. The peak was 
lowest TAP group, followed by WI group and highest in 
control group.

Postoperative patients’ pain perception at hours 1, 2, 
4, 6, 12 and 24 was lowest in TAP group, followed by WI 
group and highest in control group, the differences were 
statistically significant between all the studied groups but 
at hours 1 and 2 the differences were statistically significant 
between control and each of TAP and WI groups with no 
significant difference between TAP and WI groups. Tab. 
3. shows that, time to first rescue analgesia was longest 
in TAP group, followed by LW group and shortest in 
control group, the differences were statistically significant 
between all the studied groups. Tab. 4. shows that, total 
NSAID dose was lowest in TAP group, followed by LWI 
group and highest in control group, the differences were 
statistically significant between the studied groups. Tab. 
5. shows that, opioid consumption was least required in 
TAP group, followed by WI group and most required in 
control group, the differences were statistically significant 
between all the studied groups. Tab. 6. shows that, time to 
first opioid dose was least in TAP group, followed by WI 
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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.

group and highest in control group, the differences were 
statistically significant between all the studied groups. Tab. 
7. shows that, time to mobilization was highest in TAP 
group, followed by WI group and least in control group, 
the differences were statistically significant between all the 
studied groups. 

Tab. 8. shows that, postoperative nausea and vomiting 
were least frequent in TAP group, followed by WI group 
and most frequent in control group, the differences were 
statistically non-significant in nausea, while in vomiting the 
differences were statistically significant between control and 
each of TAP and WI groups with no significant difference 

Tab. 1. Comparison between the 
studied groups regarding demo-
graphic characteristics.

Variables Measures TAP
(N=65)

WI
(N=65)

Control
(N=65) p-value 

 Age
(years)

Mean ± SD 28.7 ± 4.5 28.5 ± 4.4 27.8 ± 4.5
^0.460

Range  20.0–39.0 19.0–39.0 19.0–37.0

 BMI
(kg/m2)

Mean ± SD 28.9 ± 2.6 29.2 ± 3.2 29.1 ± 2.9
^0.817

Range  23.2–34.9 21.7–34.8 20.1–34.6

Parity
(n, %)

Nulli 24 (36.9%) 25 (38.5%) 29 (44.6%)
#0.836

Parous  41 (63.1%) 40 (61.5%) 36 (55.4%)

GA
(weeks)

Mean ± SD 39.4 ± 0.8 39.6 ± 0.8 39.4 ± 0.7
^0.266

Range  38.0–41.0 38.0–41.0 38.0–41.0

Operation time 
(minutes)

Mean ± SD 45.4 ± 8.4 46.5 ± 7.3 46.8 ± 6.6
^0.498

Range  26.0–68.0 28.0–63.0 34.0–65.0

BMI: Body mass index. GA: Gestational age. ^ANOVA test. #Chi square test

Tab. 2. Comparison between the 
studied groups regarding postop-
erative patients’ pain perception 
(VAS-10).

Time Measures TAP
(N=65)

WI
(N=65)

Control
(N=65) ^p-value 

Hour-1
Mean ± SD 0.1 ± 0.3a 0.2 ± 0.4a 1.4 ± 0.7b

<0.001*
Range  0.0–1.0 0.0–1.0 0.0–3.0

Hour-2
Mean ± SD 0.2 ± 0.4a 0.4 ± 0.5a 1.9 ± 0.6b

<0.001*
Range  0.0–1.0 0.0–1.0 1.0–3.0

Hour-4
Mean ± SD 0.4 ± 0.5a 0.8 ± 0.8b 2.4 ± 0.7c

<0.001*
Range  0.0–1.0 0.0–3.0 2.0–4.0

Hour-6
Mean ± SD 2.6 ± 0.7a 2.9 ± 0.8b 4.1 ± 0.4c

<0.001*
Range  2.0–4.0 1.0–4.0 3.0–5.0

Hour-12
Mean ± SD 2.9 ± 0.8a 3.3 ± 0.7b 3.8 ± 0.8c

<0.001*
Range  2.0–4.0 2.0–4.0 2.0–5.0

Hour-24
Mean ± SD 0.9 ± 0.5a 1.6 ± 1.3b 2.1 ± 0.7c

<0.001*
Range  0.0–2.0 0.0–4.0 1.0–3.0

^ANOVA test. *Significant. Homogenous groups had the same symbol (a,b,c) based on post hoc 
Bonferroni test

Tab. 3. Comparison between the 
studied groups regarding time to 
first rescue analgesia (hours).

Measures TAP
(N=65)

WI
(N=65)

Control
(N=65) ^p-value 

Mean ± SD 11.6 ± 0.9a 10.9 ± 0.6b 3.4 ± 1.1c
<0.001*

Range 11.0–13.0 9.0–12.0 1.0–4.0

^ANOVA test. *Significant. Homogenous groups had the same symbol (a,b,c) based on post hoc 
Bonferroni test.

Tab. 4. Comparison between the 
studied groups regarding total 
NSAID dose (mg).

Measures TAP
(N=65)

WI
(N=65)

Control
(N=65) ^p-value 

Mean ± SD 47.7 ± 9.8a 57.8 ± 10.1b 68.3 ± 11.7c
<0.001*

Range 40.0–60.0 40.0–80.0 40.0–80.0

^ANOVA test. *Significant. Homogenous groups had the same symbol (a,b,c) based on post hoc 
Bonferroni test.

Tab. 5. Comparison between the 
studied groups regarding opioid re-
quirement.

Findings TAP (N=65) WI (N=65) Control (N=65) #p-value 

Required 3 (4.6%)a 12 (18.5%)b 25 (38.5%)c
>0.001*

Not required 62 (95.4%) 53 (81.5%) 40 (61.5%)

#Chi square test. *Significant. Homogenous groups had the same symbol (a, b,c) based on post hoc 
Bonferroni test.

Tab. 6. Comparison between the 
studied groups regarding time to 
first opioid dose (hours).

Measures TAP
(N=3)

WI
(N=12)

Control
(N=25) ^p-value 

Mean ± SD 13.7 ± 0.6a 13.1 ± 0.3b 5.9 ± 0.3c
>0.001*

Range 13.0–14.0 13.0–14.0 5.0–6.0

^ANOVA test. *Significant. Homogenous groups had the same symbol (a, b,c) based on post hoc 
Bonferroni test.



6 −

2 (63) 2022: 001-009

10

© GinPolMedProject 1 (59) 2021: 009-013

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.

between TAP and WI groups. Postoperative pruritis were 
not recorded in all of the studied groups.

Tab. 9. shows that, patients’ Satisfaction was highest in 
TAP group, followed by WI group and lowest in control 
group, the differences were statistically significant between 
all the studied groups.

DISCUSSION

To data, the efficacy of TAP block vs. wound infiltration 
on postoperative analgesia remains controversial [10-13]. 

Therefore, the main objective of the current study is 
to compare analgesic effectiveness of bilateral US guided 
Transversus Abdominis Plane block (TAP) vs. single-shot 
local anesthetic wound site Infiltration (WI) after cesarean 
delivery under general anesthesia. 

To the best of our knowledge, data regarding the use 
of TAP block vs. wound infiltration on postoperative 
analgesia after cesarean section under general anesthesia are 
limited and conflicting and most of the previous studies 
were done after spinal anesthesia which interrupted the 
pain scores and opioid consumption postoperatively so, the 
success rate and sensory extent of the TAP block could not 
be assessed. Consequently, the occurrence of cases of failed 
or inadequate block is unknown.

Thus, the present study was conducted to evaluate 
the efficacy of TAP block vs. wound infiltration on 
postoperative analgesia after cesarean section under general 
anesthesia.

The current study revealed that there were no significant 
differences between the studied groups regarding 
demographic characteristics; maternal age, BMI and parity 
as well as gestational age and operation time. 

The current research study revealed that: Postoperative 
patients,’ pain perception in the studied groups increased 
slowly in TAP group and WI group in the first six hours 
to reach its peak in hour 12, then decreased rapidly until 

hour-24. While it increased rapidly in the first six hours to 
reach its peak in hour 6 then decreased slowly until hour-
24. The peak was lowest TAP group, followed by WI group 
and highest in control group.

Postoperative patients’ pain perception at hours 1, 2, 
4, 6, 12 and 24 was lowest in TAP group, followed by WI 
group and highest in control group, the differences were 
statistically significant between all the studied groups but 
at hours 1 and 2 the differences were statistically significant 
between control and each of TAP and WI groups with no 
significant difference between TAP and WI groups.

At hour 1 TAP group measure Mean ± SD 0.1 ± 0.3a 
with Range 0.0 – 1.0, in LWI Mean ± SD 0.2 ± 0.4a with 
Range 0.0 – 1.0 and Mean ± SD 1.4 ± 0.7b Range 0.0 – 
3.0 in control group. 

At hour 2 TAP group measure Mean ± SD 0.2 ± 0.4a 
with Range 0.0 – 1.0, in LWI Mean ± SD 0.4 ± 0.5a Range 
0.0 – 1.0 and Mean ± SD 1.9 ± 0.6b Range 1.0 – 3.0 in 
control group.

At hour 4 TAP group measure Mean ± SD 0.4 ± 0.5a 
with Range 0.0 – 1.0, in LWI Mean ± SD 0.8 ± 0.8b with 
Range 0.0 – 3.0 and Mean ± SD 2.4 ± 0.7c Range 2.0 – 
4.0 in control group.

At hour 6 TAP group measure Mean ± SD 2.6 ± 0.7a 
with Range 2.0 – 4.0,In LWI Mean ± SD 2.9 ± 0.8b with 
Range 1.0 – 4.0 and Mean ± SD 4.1 ± 0.4c Range 3.0 – 
5.0 in control group.

At hour 12 TAP group measured Mean ± SD 2.9 ± 0.8a 
with 2.0 – 4.0, in LWI measure Mean ± SD 3.3 ± 0.7b with 
Range 2.0 – 4.0 and Mean ± SD 3.8 ± 0.8c Range 2.0 – 
5.0 in control group.

At hour 24 TAP group measure Mean ± SD 0.9 ± 0.5a 
with Range 0.0 – 2.0, in LWI measure Mean ± SD 1.6 
± 1.3b with Range 0.0 – 4.0 and Mean ± SD 2.1 ± 0.7c 
Range 1.0 – 3.0 in control group.

Consequently, patient Satisfaction was highest in TAP 

Tab. 7. Comparison between the 
studied groups regarding time to 
mobilization (hours).

Measures TAP (N=65) WI (N=65) Control (N=65) ^p-value 

Mean ± SD 3.2 ± 0.8a 4.3 ± 1.1b 5.3 ± 1.0c
>0.001*

Range 2.0–5.0 3.0–7.0 3.0–7.0

^ANOVA test. *Significant. Homogenous groups had the same symbol (a, b,c) based on post hoc 
Bonferroni test.

Tab. 8. Comparison between the 
studied groups regarding postop-
erative complications.

Complications TAP (N=65) WI (N=65) Control (N=65) p-value

Nausea 2 (3.1%)a 3 (4.6%)a 12 (18.5%)b #0.003*

Vomiting 0 (0.0%) 1 (1.5%) 4 (6.2%) §0.129

Pruritis 0 (0.0%) 0 (0.0%) 0 (0.0%) NA

#Chi square test. §Fisher’s Exact test. NS: Not applicable. *Significant. Homogenous groups had the 
same symbol (a, b) based on post hoc Bonferroni test. 

Tab. 9. Comparison between the 
studied groups regarding patients’ 
satisfaction.

Satisfaction TAP
(N=65)

WI
(N=65)

Control
(N=65) #p-value 

Satidfied 40 (61.5%)a 26 (40.0%)b 3 (4.6%)c

0.001*Fair 22 (33.8%) 27 (41.5%) 37 (56.9%)

Unsatisfied 3 (4.6%) 12 (18.5%) 25 (38.5%)

#Chi square test. *Significant. Homogenous groups had the same symbol (a,b,c) based on post hoc 
Bonferroni test.
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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.

group, followed by LWI group and lowest in control group, 
the differences were statistically significant between all the 
studied groups (p value=0.001).

In TAP group 40 patient were satisfied, 22 was fair and 
3 were unsatisfied while In LWI group 26 patient were 
satisfied, 27 was fair and 12 were unsatisfied and In control 
group 3 patient were satisfied, 37 was fair and 25 were 
unsatisfied.

Görkem U, et al. [14] conducted a prospective 
randomized study which enrolled a total of 216 parturient 
women undergoing cesarean delivery under general 
anesthesia and divided into five groups so as to receive the 
planned procedure for them: i) group 1 (G1)- controls, ii) 
group 2 (G2)- TAP placebo, iii) group 3 (G3)- TAP, iv) 
group 4 (G4)- wound infiltration placebo, and, v) group 5 
(G5)- wound infiltration to compare efficacy, safety, pain 
intensity and analgesic consumption in patients receiving 
either bilateral transversus abdominis plane (TAP) block or 
wound infiltration with bupivacaine after cesarean delivery 
under general anesthesia.

Görkem U, et al. [14] revealed that there were 
significant intergroup differences in VAS scores between 
the treatment, placebo, and control groups at the zero-time 
point (p=0.03), at 6 hours (p=0.02), 12 hours (p=0.02), 
and at 18 hours (p=0.02).

Görkem U, et al. [14] results were in harmony with 
our results in that a single injection TAP block satisfactorily 
provided pain relief for 12 hours postoperatively in patients 
who underwent elective Cesarean delivery under general 
anesthesia whereas such benefit was limited in patients who 
received wound infiltration with local anesthetic at similar 
doses and the difference between groups was not sustained 
and receded at the 18th hour, indicating the rapid onset 
but short duration effect of bupivacaine when used in TAP 
block.

Cai Q, et al. [15] conducted a systematic review and 
meta-analysis of randomized controlled trials (RCTs) which 
involved fifteen studies with 983 participants to compare 
the postoperative analgesic effects and safety of TAP block 
with those of wound infiltration (WI) and the continuous 
infusion technique in adults after surgeries with general 
anesthesia to obtain a clear conclusion.

Cai Q, et al. [15] revealed that that wound infiltration 
(WI) had the same analgesic effect as TAP block in a short 
postoperative period (only one hour) with significant 
differences were found at 2, 4, 6, 12, and 24 h (p value 
<0.05), resulted in a shorter time to the initial rescue 
analgesic, and had poorer patient satisfaction and similar 
postoperative nausea and vomiting (PONV) incidence, 
with high evidence and reported higher patient satisfaction 
in TAP block group which agreed with our results.

Sivapurapu V, et al. [16] conducted a systematic review 
and meta-analysis which involved randomized controlled 
trials (RCTs) from PUBMED, EMBASE and CENTRAL 
databases and enrolled nine studies with 500 participants 
to compare the efficacy and safety of TAP block with 

wound infiltration for pain relief after surgery and all 
studies involved general anesthesia.

Sivapurapu V, et al. [16] revealed that TAP block 
showed significant lower rest pain scores at 8 hour [MD 
= -1.08, 95% CI (-1.89-0.26), P = 0.009] and 24-hour 
[MD = -0.83, 95% CI (-1.60, -0.06), P = 0.03] than 
wound infiltration, but no significant difference was found 
at 1 hour [MD = -0.94, 95% CI (-1.97, 0.09), P = 0.08] 
and Pain scores on movement (Dynamic pain scores)were 
assessed and revealed that TAP block showed significant 
lower dynamic pain scores at 8 hour [MD = -0.66, 95% 
CI (-1.30, -0.03), P = 0.04] and 24 hour [MD = -0.93, 
95% CI (-1.48, -0.39), P = 0.0007], but no significant 
difference was seen at 1 hour [MD = -1.01, 95% CI 
(-2.06, 0.04), P = 0.06] compared with wound infiltration. 
Consequently, Sivapurapu V, et al. [16] findings indicated 
that local anaesthetic wound infiltration may provide brief 
pain relief for less than 8 hours after surgery which agreed 
with our results.

Tawfik MM, et al. [17] conducted a prospective 
study that enrolled 78 patients with full-term singleton 
pregnancies undergoing elective cesarean delivery to 
compare bilateral ultrasound-guided TAP block with 
single-shot local anesthetic wound infiltration for analgesia 
after cesarean delivery performed under spinal anesthesia.

In contrast to our results, Tawfik MM, et al. [17] 
revealed that there were no significant differences between 
the 2 groups in the time to the first opioid (fentanyl) dose, 
cumulative fentanyl consumption and pain scores at rest 
and on movement at 2, 4, 6, 12, and 24 hours (p value= 
0.8) which may be explained by the presence of residual 
sensory block from the spinal anesthetic so, the success 
rate and sensory extent of the TAP block could not be 
assessed. Consequently, the occurrence of cases of failed or 
inadequate block is unknown.

Wayu B, et al. [18] shows WSI had better analgesic 
efficacy during the early postoperative hours but TAP was 
superior for the prolonged time of analgesia. The difference 
in the former might be attributed to the effect of the design 
where the study was done with a randomized trial where 
ours is an observational study.

Our results revealed that time to first rescue analgesia 
was longest in TAP group, followed by LWI group and 
shortest in control group, the differences were statistically 
significant between the studied groups (p value <0.001).

In TAP group with Mean ± SD 11.6 ± 0.9a, Mean ± SD 
10.9 ± 0.6b in LWI and Mean ± SD 3.4 ± 1.1c in control 
group.

Our result showed that rate of first rescue analgesia 
was lowest in tap group, followed by LWI and highest in 
control group the difference was statistically significant 
between all studied group.

Aydogmus MT, et al. [5] conducted a prospective 
randomized trial and consisted of 70 pregnant women 
to compare the analgesic efficiency of ultrasound (USG)-
guided transversus abdominis plane (TAP) block with 
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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.

local anesthetic infiltration on a wound site under spinal 
anesthesia and revealed that reduced pain scores at 2, 6, 12, 
and 24 hours and increased time to the first analgesic with 
TAP block which is in harmony with our results.

On contrary to our results, Guo Q, et al. [19] revealed 
that time to first rescue analgesic (hour) was assessed and 
reported no significant difference between TAP block and 
wound infiltration [MD = 2.55, 95% CI (-0.36, 5.46), P 
= 0.09]

Our results revealed total NSAID dose and opioid 
consumption were lowest in TAP group, followed by LWI 
group and highest in control group, the differences were 
statistically significant between the studied groups (p value 
<0.001).

Regarding total NSAID dose in TAP group was Mean 
± SD 47.7 ± 9.8a, Mean ± SD 57.8 ± 10.1b in LWI, and 
Mean ± SD 68.3 ± 11.7c. 

Regarding opoid requirement 3 patient require opoid 
in TAP group with time to first opoid dose Mean ± SD 
13.7 ± 0.6a, while 12 patient in LWI with time to first 
opoid dose Mean ± SD 13.1 ± 0.3b, and 25 in control 
group with time to first opoid dose Mean ± SD 5.9 ± 0.3c.

Our results show that. Rate of first opioid dose was 
lowest in TAP group, followed by LW group and highest in 
control group, the differences were statistically significant 
between all the studied groups.

Consequently, the onset of mobilization was shortest in 
TAP group, followed by LWI group and longest in control 
group, the differences were statistically significant between 
the studied groups (p value <0.001).

In TAP group with Mean ± SD 3.2 ± 0.8a and range 
2-5 hours, in LWI group Mean ± SD 4.3 ± 1.1b and range 
3-7 hours and in control group with Mean ± SD 5.3 ± 1c 
and range 3-7 hours.

Consequently, the rate of mobilization was highest in 
TAP group, followed by LWI group and lowest in control 
group the differences were statistically significant between 
the studied groups

These results were in concordance with the data 
reported by Das N, et  al. [20] in which revealed that 
regarding the diclofenac use, patients in TAP block 
group used significantly less diclofenac than those in 
the wound infiltration group (p=0.007), TAP placebo 
group (p<0.001), and wound infiltration placebo group 
(p=0.002). Also, regarding pethidine use, patients in the 
TAP block group required significantly less pethidine than 
those in wound infiltration group (p<0.001), and control 
group (p<0.001).

Adesope O, et  al. [7] shows significantly reduce 
24  h opioids consumption mean difference 9.69  mg in 
morphine equivalency.

On contrary to our results, Telnes A, et al. [21] 
reported that Ultrasound guided TAP block compared 
with local infiltration of the wound after CS did not reduce 
postoperative opioid consumption Cumulative morphine 

consumption at 48 h (mean ± standard deviation) was 41 
± 34 mg in the TAP group and 38 ± 27 mg in the control 
group (P = 0.7); a difference of 3 mg (95% confidence 
interval −13 to 19 mg).

In another way, a study by Gasanova I, et al. [22]shows 
WSI had lower opioid requirements between 24 and 48 h 
compared to the TAP group (p = 0.009).

Regarding post-operative complications, our results 
revealed postoperative nausea and vomiting were least 
frequent in TAP group, followed by LWI group and most 
frequent in control group, the differences were statistically 
non-significant between the three groups while pruritis not 
recorded in the studied groups.

Regarding nausea 2 patients in TAP group, 3 patients 
in LWI and 12 patients in control group.

Vomiting not recorded in TAP group while on patient 
in LWI and 4 in control group. Klasen F, et al. [23] revealed 
that showed no significant difference in postoperative 
nausea and vomiting (PONV) incidence between two 
groups [RR = 1.08, 95% CI (0.69, 1.71), P = 0.73] which 
agreed with our results. 

However, our study had strong point of assessing the 
onset of mobilization and patient satisfaction in relation 
to the different regimens of regional anesthesia which not 
assessed by the previous studies.

Detection bias was avoided by blinding the outcome 
assessors. Performance bias was avoided by the following: 
enrollment of patients and recording of the baseline data by 
a single investigator not involved in the further steps study 
conduct; recording of intraoperative data, and preparation 
of local anesthetics by an anesthesiology resident not 
involved in the study; and blinding the patients using 
opaque screen and sham procedure.

Blinding the operators performing the TAP block and 
wound infiltration was not done because it was considered 
unethical (necessitating injection of saline into the TAP 
or the surgical wound) and unnecessary (the only possible 
way of introducing bias was to intentionally inject the local 
anesthetic outside the TAP or the surgical wound, which is 
practically and ethically impossible).

The strength points of this study

The strength points of this study are that Firstly, it is 
double-blinded randomized controlled study design and 
having no patients lost to follow-up. Secondly, relatively 
larger sample size related to the previous studies, being a 
multicentric study and it is the first study in Ain Shams 
Maternity Hospital to compare analgesic effectiveness 
of Transversus Abdominis Plane block (TAP) vs. local 
anesthetic wound site Infiltration (WI) after cesarean 
delivery under general anesthesia. Thirdly, analysis of pain 
and satisfaction was carried out using the standard VAS, 
which is the most reliable tool for assessment of pain.

CONCLUSION

•	 TAP block appeared to be superior to local anesthetic 
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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.

wound infiltration with respect to postoperative 
analgesia in the setting of a multimodal analgesic 
regimen.

•	 TAP block provided better pain relief, less analgesic 
requirement and early mobilization than local 

wound infiltration after Cesarean section under 
general anesthesia. Moreover, it is associated with 
minimal postoperative complications, so should be 
preferred over local anesthetic wound infiltration as 
postoperative analgesic regimen.

13.	 Champaneria R, Shah L, Wilson MJ, et al. Clinical effectiveness 
of transversus abdominis plane (TAP) blocks for pain relief after 
caesarean section: A meta-analysis. Int J Obstet Anesth. 2016;28:45-
60.

14.	 Görkem Ü, Koçyiğit K, Toğrul C, et al. Comparison of bilateral 
transversus abdominis plane block and wound infiltration with 
bupivacaine for postoperative analgesia after cesarean delivery. J 
Turk Ger Gynecol Assoc. 2017;18(1):26.

15.	 Cai Q, Gao ML, Chen GY, et al. Transversus abdominis plane block 
vs. wound infiltration with conventional local anesthetics in adult 
patients underwent surgery: A systematic review and meta-analysis 
of randomized controlled trials. BioMed Res Int. 2020;2020.

16.	 Sivapurapu V, Vasudevan A, Gupta S, et al. Comparison of 
analgesic efficacy of transversus abdominis plane block with 
direct infiltration of local anesthetic into surgical incision in lower 
abdominal gynecological surgeries. J Anaesthesiol Clin Pharmacol. 
2013;29(1):71.

17.	 Tawfik MM, Mohamed YM, Elbadrawi RE, et al. Transversus 
abdominis plane block vs. wound infiltration for analgesia after 
cesarean delivery: a randomized controlled trial. Anesth Analg. 
2017;124(4):1291-1297.

18.	 Wayu B, Germa B, Shitemaw T, et al. A comparative study 
between transversus abdominis plane block and wound site local 
anesthesia infiltration for effective post-operative pain control for 
lower abdominal surgery: A prospective cohort study, Ethiopia. J 
Anesth Clin Res. 2018;9(859):2.

19.	 Guo Q, Li R, Wang L, et al. Transversus abdominis plane block 
vs. local anaesthetic wound infiltration for postoperative analgesia: 
A systematic review and meta-analysis. Int J Clin Exp Med. 
2015;8(10):17343.

20.	 Das N, Shukla U, Singh D, et al. Comparison of analgesic efficacy 
between TAP block and local site infiltration postoperatively in 
caesarean section. Int J Res Med Sci. 2018;6(4):1407-1413.

21.	 Telnes A, Skogvoll E, Lonnee H. Transversus abdominis plane 
block vs. wound infiltration in C aesarean section: a randomised 
controlled trial. Acta Anaesthesiol Scand. 2015;59(4):496-504.

22.	 Gasanova I, Alexander J, Ogunnaike B, et al. Transversus 
abdominis plane block vs. surgical site infiltration for pain 
management after open total abdominal hysterectomy. Anesth 
Analg. 2015;121(5):1383-138.

23.	 Klasen F, Bourgoin A, Antonini F, et al. Postoperative analgesia 
after caesarean section with transversus abdominis plane block or 
continuous infiltration wound catheter: A randomized clinical trial. 
TAP vs. infiltration after caesarean section. Anaesth Crit Care Pain 
Med. 2016;35(6):401-406.

RE
FE

RE
N

CE
S

1.	 Aydede M. Defending the IASP definition of pain. The Monist. 
2017;100(4):439-464.

2.	 Mankikar MG, Sardesai SP, Ghodki PS. Ultrasound-guided 
transversus abdominis plane block for post-operative analgesia 
in patients undergoing caesarean section. Indian J  Anaesth. 
2016;60(4):253. 

3.	 Kiran LV, Sivashanmugam T, Kumar VH, et al. Relative efficacy 
of ultrasound-guided ilioinguinal-iliohypogastric nerve block vs. 
transverse abdominis plane block for postoperative analgesia 
following lower segment cesarean section: a prospective, 
randomized observer-blinded trial. Anesth.: Essays Res. 
2017;11(3):713.

4.	 Lapmahapaisan S, Tantemsapya N, Aroonpruksakul N, et 
al. Efficacy of surgical transversus abdominis plane block for 
postoperative pain relief following abdominal surgery in pediatric 
patients. Paediatr Anaesth. 2015;25(6):614-620. 

5.	 Aydogmus MT, Sinikoglu SN, Naki MM, et al. Comparison of 
analgesic efficiency between wound site infiltration and ultra-
sound-guided transversus abdominis plane block after cesarean 
delivery under spinal anaesthesia. Hippokratia. 2014;18(1):28.

6.	 Keeffe MO, Bao BCH, Waldron RM, et al. Efficacy of a 
laparoscopically delivered transversus abdominis plane block 
technique during elective laparoscopic cholecystectomy: A 
prospective, double-blind randomized trial. J Am Coll Surg. 
2015:1e30.

7.	 Adesope O, Ituk U, Habib AS. Local anaesthetic wound infiltration 
for postcaesarean section analgesia: A systematic review and meta-
analysis. Eur J Anaesthesiol. 2016;33(10):731-742.

8.	 Bamigboye AA, Hofmeyr GJ. Local anaesthetic wound infiltration 
and abdominal nerves block during caesarean section for 
postoperative pain relief. Cochrane Database Syst Rev. 2009(3).

9.	 Mishriky BM, George RB, Habib AS. Transversus abdominis plane 
block for analgesia after Cesarean delivery: A systematic review and 
meta-analysis. Can J Anaesth. 2012;59(8):766-778.

10.	 Sultan P, Patel SD, Jadin S, et al. Transversus abdominis plane 
block compared with wound infiltration for postoperative analgesia 
following Cesarean delivery: A systematic review and network 
meta-analysis. Can J Anaesth. 2020;67(12):1710-1727.

11.	 Riemma G, Schiattarella A, Cianci S, et al. Transversus abdominis 
plane block vs. wound infiltration for post‐cesarean section 
analgesia: A systematic review and meta‐analysis of randomized 
controlled trials. Int J Gynaecol Obstet. 2021;153(3):383-392.

12.	 Grape S, Kirkham KR, Akiki L, et al. Transversus abdominis 
plane block vs. local anesthetic wound infiltration for optimal 
analgesia after laparoscopic cholecystectomy: A systematic review 
and meta-analysis with trial sequential analysis. J Clin Anesth. 
2021;75:110450.

https://www.sciencedirect.com/science/article/pii/S0959289X16300644
https://www.sciencedirect.com/science/article/pii/S0959289X16300644
https://www.sciencedirect.com/science/article/pii/S0959289X16300644
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc5450207/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc5450207/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc5450207/
https://www.hindawi.com/journals/bmri/2020/8914953/
https://www.hindawi.com/journals/bmri/2020/8914953/
https://www.hindawi.com/journals/bmri/2020/8914953/
https://www.hindawi.com/journals/bmri/2020/8914953/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3590547/
https://www.ingentaconnect.com/content/wk/ane/2017/00000124/00000004/art00039
https://www.ingentaconnect.com/content/wk/ane/2017/00000124/00000004/art00039
https://www.ingentaconnect.com/content/wk/ane/2017/00000124/00000004/art00039
https://www.researchgate.net/profile/Tewoderos-Shitemaw/publication/328142862_A_Comparative_Study_between_Transversus_Abdominis_Plane_Block_and_Wound_Site_Local_Anesthesia_Infiltration_for_Effective_Post-Operative_Pain_Control_for_Lower_Abdominal_Surgery_A_Prospective_Cohort_St/links/5c33a78e92851c22a36266c1/A-Comparative-Study-between-Transversus-Abdominis-Plane-Block-and-Wound-Site-Local-Anesthesia-Infiltration-for-Effective-Post-Operative-Pain-Control-for-Lower-Abdominal-Surgery-A-Prospective-Cohort-St.pdf
https://www.researchgate.net/profile/Tewoderos-Shitemaw/publication/328142862_A_Comparative_Study_between_Transversus_Abdominis_Plane_Block_and_Wound_Site_Local_Anesthesia_Infiltration_for_Effective_Post-Operative_Pain_Control_for_Lower_Abdominal_Surgery_A_Prospective_Cohort_St/links/5c33a78e92851c22a36266c1/A-Comparative-Study-between-Transversus-Abdominis-Plane-Block-and-Wound-Site-Local-Anesthesia-Infiltration-for-Effective-Post-Operative-Pain-Control-for-Lower-Abdominal-Surgery-A-Prospective-Cohort-St.pdf
https://www.researchgate.net/profile/Tewoderos-Shitemaw/publication/328142862_A_Comparative_Study_between_Transversus_Abdominis_Plane_Block_and_Wound_Site_Local_Anesthesia_Infiltration_for_Effective_Post-Operative_Pain_Control_for_Lower_Abdominal_Surgery_A_Prospective_Cohort_St/links/5c33a78e92851c22a36266c1/A-Comparative-Study-between-Transversus-Abdominis-Plane-Block-and-Wound-Site-Local-Anesthesia-Infiltration-for-Effective-Post-Operative-Pain-Control-for-Lower-Abdominal-Surgery-A-Prospective-Cohort-St.pdf
https://www.researchgate.net/profile/Tewoderos-Shitemaw/publication/328142862_A_Comparative_Study_between_Transversus_Abdominis_Plane_Block_and_Wound_Site_Local_Anesthesia_Infiltration_for_Effective_Post-Operative_Pain_Control_for_Lower_Abdominal_Surgery_A_Prospective_Cohort_St/links/5c33a78e92851c22a36266c1/A-Comparative-Study-between-Transversus-Abdominis-Plane-Block-and-Wound-Site-Local-Anesthesia-Infiltration-for-Effective-Post-Operative-Pain-Control-for-Lower-Abdominal-Surgery-A-Prospective-Cohort-St.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4694226/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4694226/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4694226/
https://www.researchgate.net/profile/Urvashi-Yadav-4/publication/324067491_Comparison_of_analgesic_efficacy_between_TAP_block_and_local_site_infiltration_post_operatively_in_caesarean_section/links/5e3299e7458515072d6e7e1d/Comparison-of-analgesic-efficacy-between-TAP-block-and-local-site-infiltration-post-operatively-in-caesarean-section.pdf
https://www.researchgate.net/profile/Urvashi-Yadav-4/publication/324067491_Comparison_of_analgesic_efficacy_between_TAP_block_and_local_site_infiltration_post_operatively_in_caesarean_section/links/5e3299e7458515072d6e7e1d/Comparison-of-analgesic-efficacy-between-TAP-block-and-local-site-infiltration-post-operatively-in-caesarean-section.pdf
https://www.researchgate.net/profile/Urvashi-Yadav-4/publication/324067491_Comparison_of_analgesic_efficacy_between_TAP_block_and_local_site_infiltration_post_operatively_in_caesarean_section/links/5e3299e7458515072d6e7e1d/Comparison-of-analgesic-efficacy-between-TAP-block-and-local-site-infiltration-post-operatively-in-caesarean-section.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/aas.12498
https://onlinelibrary.wiley.com/doi/abs/10.1111/aas.12498
https://onlinelibrary.wiley.com/doi/abs/10.1111/aas.12498
https://www.ingentaconnect.com/content/wk/ane/2015/00000121/00000005/art00038
https://www.ingentaconnect.com/content/wk/ane/2015/00000121/00000005/art00038
https://www.ingentaconnect.com/content/wk/ane/2015/00000121/00000005/art00038
https://www.sciencedirect.com/science/article/pii/S2352556816300558
https://www.sciencedirect.com/science/article/pii/S2352556816300558
https://www.sciencedirect.com/science/article/pii/S2352556816300558
https://www.sciencedirect.com/science/article/pii/S2352556816300558
https://academic.oup.com/monist/article-abstract/100/4/439/4102129
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4840805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4840805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4840805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594795/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594795/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594795/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594795/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594795/
https://onlinelibrary.wiley.com/doi/abs/10.1111/pan.12607
https://onlinelibrary.wiley.com/doi/abs/10.1111/pan.12607
https://onlinelibrary.wiley.com/doi/abs/10.1111/pan.12607
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4103037/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4103037/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4103037/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4103037/
https://journals.lww.com/journalacs/Fulltext/2014/10001/Efficacy_of_a_laparoscopically_delivered.209.aspx
https://journals.lww.com/journalacs/Fulltext/2014/10001/Efficacy_of_a_laparoscopically_delivered.209.aspx
https://journals.lww.com/journalacs/Fulltext/2014/10001/Efficacy_of_a_laparoscopically_delivered.209.aspx
https://journals.lww.com/journalacs/Fulltext/2014/10001/Efficacy_of_a_laparoscopically_delivered.209.aspx
https://journals.lww.com/ejanaesthesiology/FullText/2016/10000/Local_anaesthetic_wound_infiltration_for.6.aspx
https://journals.lww.com/ejanaesthesiology/FullText/2016/10000/Local_anaesthetic_wound_infiltration_for.6.aspx
https://journals.lww.com/ejanaesthesiology/FullText/2016/10000/Local_anaesthetic_wound_infiltration_for.6.aspx
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006954.pub2/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006954.pub2/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006954.pub2/abstract
https://link.springer.com/article/10.1007/s12630-012-9729-1
https://link.springer.com/article/10.1007/s12630-012-9729-1
https://link.springer.com/article/10.1007/s12630-012-9729-1
https://link.springer.com/article/10.1007/s12630-020-01818-x
https://link.springer.com/article/10.1007/s12630-020-01818-x
https://link.springer.com/article/10.1007/s12630-020-01818-x
https://link.springer.com/article/10.1007/s12630-020-01818-x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13563
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13563
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13563
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.13563
https://www.sciencedirect.com/science/article/pii/S0952818021002919
https://www.sciencedirect.com/science/article/pii/S0952818021002919
https://www.sciencedirect.com/science/article/pii/S0952818021002919
https://www.sciencedirect.com/science/article/pii/S0952818021002919

