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Effects of Ultrasonography-Guided Transversus Abdominis Plane Block on
Postoperative Analgesia, Gastrointestinal Motility, and Mobilization in Patients
Delivering Cesarean Delivery Under Spinal Anesthesia: A Retrospective Study

Spinal Anestezi Altinda Sezaryen Dogum Gergeklestiren Hastalarda Ultrasonografi Kilavuzlugunda
Uygulanan Transversus Abdominis Plan Blogun Postoperatif Analjezi, Gastrointestinal Motilite ve
Mobilizasyon Zamanina Etkisi: Retrospektif Caligma

Kadir ARSLAN!
0000-0003-4061-0746

Hale CETiN ARSLAN?
0000-0002-5392-2434

Muhammed Emir YILDIZ?!
0009-0005-6624-044X

Ayca Sultan SAHIN?
0000-0002-7765-5297

1Department of Anesthesiology and
Reanimation, University of Health
Sciences Kanuni Sultan Siileyman
Training and Research Hospital,
Istanbul, Tiirkiye

2Department of Gynecology and
Obstetrics, University of Health
Sciences Kanuni Sultan Siileyman
Training and Research Hospital,
Istanbul, Tiirkiye

Corresponding Author
Sorumlu Yazar
Kadir ARSLAN
kadir.arslan@sbu.edu.tr

Received / Gelis Tarihi : 08.05.2023
Accepted / Kabul Tarihi : 23.07.2023

Available Online /

Cevrimigi Yayin Tarihi : 10.08.2023

Duzce Med J, 2023;25(2)

ABSTRACT

Aim: The aim of this study was to investigate the effect of ultrasonography (USG)-guided
transversus abdominis plane (TAP) block on postoperative analgesia, gastrointestinal motility,
and mobilization time in patients who had a cesarean section under spinal anesthesia.
Material and Methods: The follow-up forms of the total 81 patients who had elective
cesarean delivery under spinal anesthesia between March 2022 and June 2022 were reviewed
retrospectively. The patients were divided into two groups, 41 patients as the TAP block
applied group (group T) and 40 patients as the control group (group C). Demographic data of
patients, visual analog scale (VAS) values at postoperative 2nd-, 4th-, 6th-, 12th-, and 24th-
hour, tramadol requirements, non-steroidal anti-inflammatory drug (NSAID) and tramadol
consumption, postoperative nausea-vomiting (PONV) status, initial gas release times and
mobilization times were analyzed.

Results: The VAS scores of the patients in group T at the postoperative period 2nd-, 4th-, and
6th-hour were significantly lower than those of group C (p<0.001). However, the rate of
PONV (p=0.006), tramadol requirement (p=0.002), amount of tramadol (p=0.003) and NSAID
consumed (p<0.001), and mobilization time (p=0.005) were significantly lower in patients in
group T. The time until the passage of flatus was short in Group T, although it was not
significant (p=0.072).

Conclusion: The USG-guided TAP block significantly contributes to multimodal analgesia
after cesarean delivery and may contribute to the early mobilization of patients and the return
of gastrointestinal functions.

Keywords: Obstetrical analgesia; postoperative pain; TAP block; cesarean section; early
ambulation; gastrointestinal motility.

0z

Amag: Bu caligmanin amaci, spinal anestezi altinda sezaryen dogum yapan hastalarda
ultrasonografi (USG) kilavuzlugunda uygulanan transversus abdominis plan (TAP) blogun
postoperatif analjezi, gastrointestinal motilite ve mobilizasyon zamanina etkisini aragtirmaktir.
Gere¢ ve Yontemler: Mart 2022 ile Haziran 2022 tarihleri arasinda spinal anestezi altinda
elektif sezaryen dogum gergeklestirmis olan toplam 81 hastanin takip dosyalar geriye doniik
olarak incelendi. Hastalar, 41 hasta TAP blok uygulanan grup (grup T) ve 40 hasta kontrol
grubu (grup K) olmak iizere iki gruba ayrildi. Hastalarin demografik verileri, postoperatif
donem 2., 4., 6., 12. ve 24. saatlerdeki viziiel analog skala (VAS) degerleri, tramadol
gereksinimleri, non-steroid anti inflamatuar ilag (NSAII) ve tramadol tiiketimleri, postoperatif
bulanti-kusma (postoperative nausea-vomiting, PONV) durumlari, ilk gaz ¢ikis zamanlari ile
mobilizasyon zamanlar1 analiz edildi.

Bulgular: Grup T’deki hastalarin postoperatif 2., 4. ve 6. saatlerdeki VAS skorlar1 grup K’ye
gore anlaml olarak daha diisiiktii (p<0,001). Bununla birlikte grup T’deki hastalarda PONV
goriilme oran1 (p=0,006), tramadol gereksinimi (p=0,002), tiiketilen tramadol (p=0,003) ve
NSAII (p<0,001) miktar1 ile mobilizasyon siiresi (p=0,005) anlamli olarak diisiik saptandi.
Grup T'de ilk gaz ¢ikigina kadar gegen siire kisa olmakla birlikte anlamli degildi (p=0,072).
Sonu¢: USG kilavuzlugunda uygulanan TAP blogun sezaryen dogum sonras: multimodal
analjeziye 6nemli katki sagladigini ve hastalarin erken mobilizasyonuna ve gastrointestinal
fonksiyonlarin geri doniigiine katki saglayabilecegini diisiiniiyoruz.

Anahtar kelimeler: Obstetrik analjezi; postoperatif agri; TAP blok; sezaryen dogum; erken
ambulasyon; gastrointestinal motilite.
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INTRODUCTION

Since most patients experience moderate to severe pain
after cesarean delivery, it is essential to ensure pain
control. Failure to provide pain palliation may affect the
mother-infant bond, disrupt the care of the baby, and lead
to difficulties in early breastfeeding. Although there are
two components of postpartum pain: somatic (due to
abdominal wall incision) and visceral (from the uterus), an
essential component of pain originates from the abdominal
wall incision (1). Difficulty in movement due to pain may
delay mobilization and increase the risk of venous
thromboembolism. Pulmonary complications may be
triggered due to coughing due to pain and avoidance of
deep breathing, and cardiac arrhythmias, hypertension,
and myocardial ischemia may occur in patients exposed to
severe pain for a long time (2,3).

Systemic or neuraxial opioids are frequently used to treat
postoperative pain because they are effective against pain
of both somatic and visceral origin. However, undesirable
side effects such as nausea-vomiting, itching, decreased
bowel movements or constipation, and respiratory and
conscious depression may be observed (4). Enhanced
recovery after surgery (ERAS) protocols emphasize
transversus abdominis plane (TAP) block, which includes
abdominal nerve block in multimodal analgesia, to reduce
opioid consumption in providing postoperative pain
control (5-7). Ultrasonography (USG) guided TAP block
is a fascial plane block that can eliminate somatic pain by
blocking the neural afferents of the abdominal wall
between T6 and L1 between the internal oblique and
transversus abdominis muscles and has become popular in
postpartum patients as well (8-10).

This study investigates the effects of USG-guided bilateral
TAP block on postoperative pain scores, analgesic
consumption, mobilization time, and gastrointestinal
functions in patients who had a cesarean delivery under
spinal anesthesia.

MATERIAL AND METHODS

Study Design and Groups

After the approval of the Local Clinical Research Ethics
Committee (date: 06.07.2022, no: 166) of the University
of Health Sciences, Kanuni Sultan Siileyman Training and
Research Hospital, this retrospective observational study
was started following the principles of the Declaration of
Helsinki.

Patients who had elective cesarean delivery under spinal
anesthesia during the three months between March 1,
2022, and June 1, 2022, at the University of Health
Sciences Turkey, Istanbul Kanuni Sultan Siileyman
Training and Research Hospital, were retrospectively
analyzed. All patients who met the inclusion criteria and
had missing data were included in the study. Inclusion
criteria  for the study; American Society of
Anesthesiologists (ASA) Il physical status, 18 years of age
and older, who underwent cesarean section with
Pfannenstiel incision under spinal anesthesia. Exclusion
criteria; Patients under 18 years of age, patients with
intraoperative nausea and vomiting due to spinal
anesthesia which do not go away in a short time, patients
with severe preeclampsia or HELLP syndrome, patients
with complicated diabetes who have ASA Il physical
status and need postoperative intensive care (Figure 1).
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A total of 81 patients were divided into two groups the
TAP block group (group T) and the control group without
TAP block (group C). The visual analog scale (VAS)
values of the patients at postoperative 2, 4, 6, 12, and 24
hours (0=no pain, 10=the most severe pain ever),
diclofenac and tramadol requirements and consumption,
postoperative nausea-vomiting (PONV, 0: none, 1: nausea
without vomiting, 2: both nausea and vomiting),
postoperative mobilization times and gastrointestinal
motility were analyzed by accessing the time until passage
of flatus from the patient follow-up forms.

In the gynecology and obstetrics clinic of our hospital,
paracetamol (Rastamol 10 mg/mL vial, Haver Farma,
Tirkiye) 1 g 3x1 intravenous (iv) is administered as an
analgesic in the postoperative period in all cesarean
deliveries under general or spinal anesthesia. Diclofenac
sodium (Dichloron 75 mg / 3 mL, Deva Farma, Tiirkiye)
75 mg intramuscularly 1 to 3 times is administered to
patients who complain of pain despite paracetamol. If pain
relief does not occur with diclofenac, tramadol
hydrochloride (Tradolex 100 mg / 2 mL, Menta Farma,
Tiirkiye) is infused 1 to 3 times iv in 100 ml of
physiological saline. All patients included in the study
were routinely administered 3x1 g paracetamol iv and
diclofenac and tramadol were also administered according
to pain complaints.

Spinal Anesthesia

In both groups, spinal anesthesia was performed by the
same anesthesiologist and senior assistant using similar
doses of drugs. Spinal anesthesia was performed with
20 mcg fentanyl and 8-10 mg 0.5% heavy bupivacaine,
depending on the patient's height, using a 25 G Quincke
spinal needle from the L3-L4 or L4-L5 interval in the
sitting position. The surgical procedure was started when
the sensory block level was T6 and the Bromage motor
block level was 2-3.

Transversus Abdominis Plane (TAP) Block

TAP block was applied at the end of the operation to the
patients who performed cesarean section under spinal
anesthesia and accepted the block application. After skin
antisepsis was achieved in the supine position, a linear

Elective cesarean delivery
under spinal anesthesia (n=84)

Excluded (n=3)
HELLP syndrome (n=1)
Severe preeclampsia (n=1)
Postpartum bleeding (n=1)

Included in the study (n=81)

l l

TAP block performed patient Patients without TAP block
(n=41) (n=40)

Figure 1. Flow chart of the study
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probe was placed between the crista iliaca and coastal
border under the guidance of USG (Esaote MyLabFive,
Italy). The TAP was defined by providing the ideal image
of the external oblique, internal oblique, and transversus
abdominis muscles in the anterior part of the abdomen.
With the in-plane technique, using a 100 mm 20 G block
needle (Stimuplex Ultra 360, Braun, Japan), 20 ml of
0.25% bupivacaine (Bustesin 0.5% Vem Pharma, Tiirkiye)
bilaterally on each side, the fascial plane between the
internal oblique muscle and the transversus abdominis
muscle injected. After the block, all patients were
followed up in the recovery room for 45 minutes and
transferred to inpatient services. No invasive procedure
was applied to the patients in the control group at the end
of the operation.
Postoperative
Motility
Mobilization was defined as all activities in which the
patient is out of bed, such as standing at the bedside, sitting
in a chair, or taking a walk in the corridor (11). Motility is
the ability to move, the power of movement, and mobility.
Gastrointestinal motility is also explained as motility
related to the stomach and intestines. The literature
investigated the effect of different applications on
gastrointestinal motility after cesarean delivery, and the
time to first gassing was examined in many randomized
controlled studies (12). Our study used the time until the
passage of flatus recorded in inpatient wards to evaluate
gastrointestinal motility. Similarly, standing, sitting in a
chair, or walking was defined as mobilization.
Determination of Sample Size

A previous study was used to calculate the sample size (3).
The authors determined that a 25% reduction in
postoperative opioid consumption was significant in their
pilot study, with a p<0.05 and study power of 0.8; they
determined that should be 28 patients in each group. All
patients who had a cesarean section under spinal
anesthesia who met the inclusion criteria between the
relevant dates and had no missing data were included in
our study.

Statistical Analysis

IBM SPSS v.26.0 program was used to analyze the data.
Descriptive data are expressed as number of patients,
percentage, mean and standard deviation, and distribution
range. The conformity of the variables to the normal
distribution was evaluated analytically (Shapiro-Wilk test)
and visually (histogram). An Independent sample t-test
was used to analyze data with normal distribution. The

Mobilization and Gastrointestinal
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Mann-Whitney U test was used to analyze data that did not
show normal distribution. In the analysis of VAS scores
within and between groups, repeated measures ANOVA
test with Bonferroni post hoc comparisons was used. The
Pearson chi-square and Fisher's exact tests were used to
evaluate qualitative data. The significance level for all
results was accepted as p<0.05.

RESULTS

Between March 2022 and June 2022, 84 patients who
underwent elective cesarean section under spinal
anesthesia and whose records were not missing were
reached. Three patients transferred to the surgical
intensive care unit after cesarean section diagnosed with
HELLP syndrome, preeclampsia, and postpartum
hemorrhage were excluded from the study. A total of 81
patients were included in the study. After a cesarean
delivery, 41 patients who underwent USG-guided TAP
block were classified as Group T, and 40 patients without
TAP block were classified as Group C (Figure 1).

The mean age of all patients in the entire study group was
28.0+£5.9 (range, 18-41) years, and all were in ASA Il
physical status. There was no statistically significant
difference between the groups in terms of demographic
characteristics.

POVN developed in 4.9% (n=2) of patients in group T and
27.5% (n=11) of patients in group C. Post-operative
mobilization time was 5.7+0.9 (range, 4-8) hours and
6.5£1.2 (range, 4-9) hours in group T and group C,
respectively. The mean time until the passage of flatus
was 8.8+1.6 (range, 6-13) hours in group T, while it was
9.742.1 (range, 7-14) hours in group C (Table 1). The
PONV rate was significantly lower, and post-operative
mobilization time was considerably shorter in group T
than in group C (p=0.006, and p=0.005, respectively).
Although the mean time until the passage of flatus was
found shorter in Group T than in Group C, it was not
statistically significant (p=0.072).

When the VAS scores were analyzed, the 2nd-, 4th-, and
6th-hour VAS scores in Group T were significantly lower
than in Group C (p<0.001). There was no significant
difference between the groups' 12- and 24-hour VAS
scores (p=0.801, and p=0.859, respectively). In the TAP
group, the 2nd- and 4th-hour VAS scores were
significantly lower than the 6th-, 12th-, and 24th-hour
VAS scores. However, there was no statistically
significant difference between VAS scores in the control
group (Table 2, Figure 2).

Table 1. Demographic data and some clinical characteristics of the patients

Group T (n=41)

Group C (n=40) p Overall (n=81)

Age (years), mean+SD (min-max)
Height (cm), mean+SD (min-max)
BMI (kg/m?), median (min-max)

ASA 11 physical status, n % 41 (100)
PONV, n % 2(4.9)
Mobilization (hour), mean+SD (min-max) 5.7+0.9 (4-8)

Time until passage of flatus (hour), mean+SD 8.8+1.6 (6-13)

27.846.1 (18-41)
160.0+4.1 (152-167)
29.6 (24.1-40.0)

28.345.8 (18-41)  0.710 28.0+5.9 (18-41)
160.0+5.8 (150-175)  0.765 160.0+5.0 (150-175)
28.8(24.6-452)  0.184 29.3 (24.1-45.2)
40 (100) - 81 (100)

11 (27.5) 0.006 13 (16.1)
6.5+1.2 (4-9) 0.005 6.141.2 (4-9)
9.742.1(7-14)  0.072 9.3+1.9 (6-14)

SD: standard deviation, min: minimum, max: maximum, BMI: body mass index, ASA: American Society of Anesthesiologists, PONV: postoperative nausea and vomiting
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Table 2. Visual analogue scale values of the groups
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Group T (n=41)

Group C (n=40)

Mean SD SE 95% CI Mean SD SE 95% CI
2nd-hour 241 0.5 0.11 2.19-2.63 4.27 0.8 0.13 4.01-4.54
4th-hour 2.70 0.7 0.13 2.45-2.95 4,57 0.9 0.14 4.30-4.85
6th-hour 3.17 0.7 0.13 2.90-3.43 4.80 0.9 0.16 4.48-5.11
12th-hour 4.41 0.6 0.11 4.19-4.63 4.38 0.7 0.12 4.13-4.62
24th-hour 4,12 0.7 0.16 3.90-4.34 4.15 0.7 0.12 3.91-4.38

SD: standard deviation, SE: standard error, Cl: confidence interval

Group

=== Control
—TAP

Visual Analog Scale (VAS)

2nd 4th 6th 12th 24th
Time (hour)
Figure 2. The mean visual analogue scale (VAS) scores of
the groups in the first 24 hours.

Diclofenac was administered to 80.5% (n=33) of patients
in group T and all of the patients in group C (p=0.005).
Tramadol was required in 7.3% (n=3) of the patients in
group T and 35% (n=14) in group C (p=0.002). The mean
amount of diclofenac and tramadol administered in the
first 24 hours postoperatively was 109.7+65.1 mg and
12.2445.7 mg in group T, while it was 196.8+40.5 mg and
45.0+£67.7 mg in group C, respectively. The amount of
diclofenac (p<0.001) and tramadol (p=0.003) consumed
postoperatively was significantly lower in group T. Local
anesthetic systemic toxicity (LAST) was not observed in
any patient after the TAP block.

DISCUSSION

In this study, we determined that a TAP block added to
spinal anesthesia reduces the frequency of PONV, VAS
scores in the first 6 hours postoperatively, mobilization
times, and the need for opioids consumed in the
postoperative period. In addition, the mean time until the
passage of flatus was also lower in the TAP block group,
although it was not significant.

It has been reported that more than 40% of patients in the
postoperative period experience moderate or severe pain
in the early period (13). ERAS protocols using evidence-
based surgical principles have emphasized that TAP block
is a simple and reliable analgesia technique in cesarean
section, laparoscopic, and open abdominal operations to
reduce opioid consumption as a part of multimodal
analgesia (5,14). The widespread use of ultrasound and the
clear visualization of the anatomy make the TAP block a
safe and effective method for the multimodal
postoperative analgesia technique in obstetric, urological,
and lower abdominal surgery. Hebbard et al. (10) applied
the ultrasound-guided TAP block technique for the first
time. They reported that it has fewer potential
complications than epidural analgesia and is an effective

Duzce Med J, 2023;25(2)

alternative analgesia technique. In another study, 20 mL of
0.25% bupivacaine and USG-guided TAP block was
applied to women who had a cesarean section, and it was
reported that the 24-hour morphine consumption in the
TAP block group was significantly reduced compared to
the control group (15). Cansiz et al. (16) reported that
USG-guided TAP block in cesarean section patients
significantly reduced pain scores and tramadol
consumption. In some randomized controlled studies
investigating the effectiveness of TAP block, a placebo
control group was formed by administering saline to the
TAP (17,18). However, USG-guided TAP block
application is not a risk-free technique, although it is safe
and has a low risk of complications. Therefore, the ethical
legitimacy of using interventional placebo-controlled
regional analgesia is controversial. In our study, while a
bilateral TAP block was applied to the TAP block group
with 20 mL of 0.25% bupivacaine under USG guidance,
no intervention was applied to the control group.
Following the literature, 2,4, and 6-hour VAS scores,
nonsteroidal anti-inflammatory drug (NSAID), and
tramadol requirement, NSAID, and tramadol consumption
amount were significantly lower in patients who
underwent TAP block.

Multimodal  opioid-sparing  analgesia  approaches
highlighted in ERAS protocols aim to reduce systemic
opioid demand. Undesirable effects such as nausea,
vomiting, constipation, delayed return of bowel
movements, sedation, respiratory depression,
hyperalgesia, and prolonged hospital discharge have
increased the interest in analgesic modalities such as TAP
block in postoperative analgesia (19-21). However, it has
been reported that intrathecal morphine or opioid
administration may contribute to postoperative analgesia
and early mobilization by synergistic effect with local
anesthetics in abdominal surgeries such as cesarean
section and other surgeries (5,22). Zhang et al. (23)
reported that preoperative TAP block with 0.6%
concentration lidocaine in patients who underwent
gynecological laparotomy reduced the incidence of
perioperative opioid use and postoperative nausea,
accelerated the recovery of bowel functions, shortened the
hospital stay, and contributed to early postoperative
mobilization. Another study emphasized that the incidence
of PONV decreased significantly in patients who had a
cesarean section because there was less need for opioids in
the group that underwent TAP block. There was less need
for antiemetics (24). Our study found that the mobilization
time and incidence of PONV were significantly reduced in
the group in which the TAP block was applied. The mean
time until the passage of flatus we used to evaluate
gastrointestinal motility was low in the TAP group, although
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it was not significant (8.8+1.6 vs. 9.7+2.1 hours). In addition,
we think that our 20 mcg intrathecal fentanyl administration
to the patients in both groups positively affects postoperative
analgesia and mobilization. Although patients who had a
cesarean delivery in our clinic are requested to be
mobilized at the sixth postoperative hour, mobilization
times may be prolonged depending on the pain status of
the patients or other factors. Consistent with the literature,
we think significantly less opioid use and better pain
palliation in the TAP block group may contribute to earlier
mobilization and return of bowel movements.
USG-guided TAP block is generally safe and has a low
complication rate. However, abdominal organ injuries,
intraperitoneal injuries, intestinal hematoma, and LAST
have been reported in TAP block performed both with the
blind technique and USG guidance (25-27). It has been
reported that the total dose should be 2-2.5 mg/kg in
bupivacaine, and the maximum recommended dose in an
adult patient is 175-225 mg (28). In our study, 100 mg of
bupivacaine was used in the TAP block group, and LAST
or other complications were not observed in any patient.
The major limitations of our study are its retrospective,
single-center, and small sample size. The level of the
sensory block before the TAP block was applied and the
duration of the motor blockade after spinal anesthesia were
not evaluated. Due to the insufficient number of Patient-
controlled analgesia (PCA) devices used in our hospital,
the amount of analgesic consumed in our study needed to
be followed up with PCA. Therefore, pain assessment and
analgesic consumption may not be optimal. The amount of
analgesic consumed was determined according to the
amount administered under a nurse's supervision and the
patient's pain scores. Other conditions may affect patients'
gastrointestinal motility (such as chewing gum). In
addition, patient records cover the first 24 hours.

CONCLUSION

In conclusion, TAP block pain scores and analgesic
requirements are reduced in pain control of patients who
had a cesarean section under spinal anesthesia. In addition,
we think it can contribute to the return of gastrointestinal
motility with early mobilization, which is also emphasized
in ERAS protocols because it contributes to pain palliation
and reduces the amount of systemic opioids consumed.
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