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Abstract

Background: Transversus abdominis plane (TAP) block is used to manage pain in patients undergoing
laparotomy abdominal surgery. This study aimed to investigate the effect of ultrasound-guided TAP
block on postoperative pain and complications in patients undergoing laparotomy abdominal
surgery.

Materials and Methods: In this randomized double-blinded prospective clinical trial, 64 patients
undergoing laparotomy surgery were selected based on inclusion and exclusion criteria and were
randomly divided into two groups with 32 patients in each group. General anesthesia was induced
in all patients. At the end of the surgery, a TAP block was performed under ultrasound guidance in
the intervention group, and the control group received no intervention. The severity of pain was
assessed 2, 6, 12, 18, and 24 hours after surgery using visual analogue scale (VAS) criteria. Patients
who scored their pain more than 4 on the VAS for pain relief received 25 mg of intravenous (V)
pethidine. Furthermore, potential complications, including nausea, vomiting, and dizziness were
assessed and recorded in both groups.

Results: Mean pain severity 2, 4, 6, 12, 18, and 18 hours after surgery was significantly lower in
the TAP-block group than in the control group (P=0.001). The mean dose of pethidine received
in TAP block patients was 28.90+19.16 and 60.93+14.11 in the control group, which showed a
significant difference (P=0.001). Moreover, the mean time to the first dose of pethidine in patients
in the TAP block group and the control group was 15.36+3.56 and 8.43 +4.28 hours after surgery
(P=0.001). In addition, the incidence of nausea and vomiting was lower in the TAP group than in
the control group.

Conclusion: Ultrasound-guided TAP block can control post-laparotomy pain and reduce opioid use
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during hospitalization.
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Introduction
A laparotomy is a surgical technique in which the
abdominal wall is cut to reach the abdominal cavity
(1). Postoperative pain is severe pain that emerges
with a surgical incision and ends with wound healing
(2). Appropriate postoperative analgesia may improve
surgical results, control the stress response after surgery,
and reduce postoperative morbidity (3). Unsurprisingly,
pain and the length of the recovery period are the two
main issues following laparotomy abdominal surgery.
Achieving proper pain control can improve patient
comfort, hasten healing and return to normal life, reduce
hospital stays, lessen complications such as pulmonary
thromboembolism, and even save medical expenses
(4). In various abdominal and gynecological surgical
procedures, the transversus abdominis plane (TAP) block
was proposed as an essential component of the analgesic

method to control postoperative pain (5). When using
the TAP technique, local anesthetics are injected into
a plane between the internal oblique and TA muscles.
These muscles contain the thoracolumbar nerves that
come from the spinal roots of T6 to L1 and supply the
skin, muscles, parietal peritoneum, and anterolateral
abdominal wall with sensation (6). The ultrasound-
guided application is typically recommended over the
blind approach in considering the risk of complications
during the procedure (7). The precision and efficiency
of administering local anesthetics into the TAP were
improved by performing an ultrasound-guided block (8).

While studies have been conducted to evaluate TAP
block in different surgeries (9, 10), to our knowledge,
limited study has assessed its benefit in laparotomy
abdominal surgeries. Therefore we designed the present
study to evaluate the effects of ultrasound-guided TAP
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block for postoperative pain and complications in patients
who underwent laparotomy abdominal surgery. We
hypothesize that better postoperative pain control with
TAP block reduces the sympathoadrenal, endocrine, and
cytokine responses and their markers such as white blood
cell, blood sugar, tumor necrosis factor-a, Interleukin-1,
and serum cortisol level. It has been shown that following
surgery, the main secreted cytokines are Interleukin-1,
Interleukin-6, and tumor necrosis factor-a (11).

Materials and Methods

After the Research Ethics Committee approval of Urmia
University of Medical Sciences and written informed
consent, 64 American Society of Anesthesiologists
Physical Status I/II patients of either gender, aged 18-
60 years, scheduled to undergo laparotomy abdominal
surgery were enrolled in this randomized double-blinded
prospective clinical trial. Using computer-coded sealed
envelopes, patients were randomly assigned to one of two
groups (control or TAP group) based on eligibility criteria.
The inclusion criteria were the patients undergoing
elective laparotomy under general anesthesia who had no
placed epidural catheter, received no analgesics at least 24
hours pre-operation, and had no history oflocal anesthetic
hypersensitivity. Moreover, the exclusion criteria were the
patients with an age range of younger than 18 or older than
60, pregnancy, diabetes, opioid drug addiction, history of
previous abdominal surgery, emergency surgery, mental
illness, chronic pain disorders, inherited or acquired
coagulopathy, and injection site infection.

In the present study, the pain assessor nurses were
blinded to the patients assignment. The allocation was
blinded for all patients, surgeons, anesthesiologists,
and follow-up observers until the end of the study.
The anonymity of allocation was ensured by enclosing
assignments in sealed, opaque, and sequentially
numbered envelopes opened by a nurse only according to
a procedure proposed by Zhao et al (12). During the trial
period, the nurse prepared 0.5% ropivacaine or saline (40
mL) for each patient under the allocation and did not take
part in any other associated process.

Alprazolam 0.25 mg was administered orally to all
patients the night before and the morning of surgery.
Each patient was fitted with all available monitors in the
operating room, including an electrocardiogram, pulse
oximetry, and a non-invasive blood pressure machine.
A Ringers’ lactate drip was also started. Fentanyl 2 g/kg
intravenous (IV), propofol 2-3 mg/kg IV, and vecuronium
0.1 mg/kg IV were used to induce general anesthesia.
Following sufficient muscle relaxation, a pro-seal laryngeal
mask airway of the proper size was applied. Positive
pressure ventilation and a mixture of 50% oxygen, 50%
nitrous oxide, and 1-2% sevoflurane were used to keep the
patient under anesthesia while maintaining an end-tidal
carbon dioxide concentration of 30-40 mm Hg.

To reach the peritoneal cavity, a big incision is made in
the lower abdomen during a laparotomy, often referred
to as a celiotomy. Then, an ultrasound-guided TAP block
was performed on Group A immediately after the end of
surgery (the case group). The TA and internal oblique
muscles were scanned and examined while the ultrasound
probe was positioned longitudinally on the midaxillary
line at the umbilicus to execute the TAP block. The
22-gauge 90 mm disposable spinal needle was put in
the plane, and 20 mL of ropivacaine 0.25% was injected
on both sides after the needle tip was pushed into the
fascia between the TA and internal oblique muscles. One
anesthetist specialized in that field handled everything
but was not in charge of gathering the data. The TAP
block was performed with saline (the same volume) for
Group B (the control group).

The patient’s hemodynamic parameters, including heart
rate, systolic blood pressure (BP), diastolic BP, and mean
BP were monitored during the procedure at intervals of five
minutes. If hemodynamic parameters increased by 15%
from baseline, an additional 1 ug/kg IV dose of fentanyl
was given, and the total amount of fentanyl used during
surgery was noted. After the procedure was finished, the
neuromuscular blockade was reversed, the inhalation
anesthetics were stopped, and the patient was extubated.

Following surgery, the patients were sent to the recovery
area where a nurse who was unaware of the patients’
group assignment evaluated their level of discomfort.
The visual analogue scale (VAS) was used to measure
and record the patients’ pain intensity at 2, 4, 6, 12, 18,
and 24 hours following surgery. Patients who scored their
pain more than 4 on the VAS for pain relief received 25
mg of IV pethidine. Additionally, each patient’s nursing
reports contained a record of the pethidine doses that
were administered. For matching and confounding factor
elimination, no analgesic other than pethidine (i.e., oral
and rectal analgesics) was given to the patients. The period
between the conclusion of the procedure and the first
dose of pethidine was regarded as the analgesic duration.
Additionally, the probable side effects in both groups such
as nausea, vomiting, and dizziness were evaluated and
noted.

Sample Size

A sample size of 64 patients was determined according
to a study by Suseela et al (12) using the mean difference
formula for two groups with a power of 80%, a
significance level/alpha of 0.05, and d (the minimum
difference between the groups under study that would be
of biological relevance) of 0.27 as follows:

Statistical Analysis
All data were analyzed using SPSS software (version 20).
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Data were checked for normality before the statistical
analyses. Continuous variables were presented as
mean + standard deviation or median (1Q, 3Q), and
categorical variables were presented as absolute numbers
and percentages. The Kolmogorov-Smirnov test was used
to assess the normal distribution of data. Then, the chi-
square test (Fischer’s exact test), independent ¢ test (Mann-
Whitney U), and repeated measures ANOVA were used
to compare data between groups. Furthermore, P values
less than 0.05 were considered statistically significant.

Results

Of 64 patients in the study, 31 were men (48.4%) and 33
were women (51.6%). The mean age of the patient was
41.92 + 10.63 (23-60 years). The demographic data of the
patients are presented in Table 1.

Table 2 presents the mean pain severity at 2, 4, 6, 12, 18,
and 24 postoperative hours in both groups based on the
VAS scores. The postoperative mean VAS pain score in
the control group was higher than that in the intervention
group, with statistically significant differences at all time
intervals (P < 0.001). Moreover, most patients in the
intervention group did not suffer pain during 24 hours
postoperatively, while most patients in the control group
experienced pain during 24 hours postoperatively (Table
2). According to the obtained findings, the pain severity
was significantly lower in the patients undergoing TAP
block compared to the control group.

All the patients in the control group received pethidine

Table 1. Demographic Characteristics of Patients

Variable TAP Block Group Control Group P Value
Male 17 (51.3%) 14 (43.8%)
Gender 0.3
Female 15 (46.9%) 18 (56.2%)
Age (y) 41.62+£9.99 (25-58) 42.21+11.38 (23-60)  0.8**

Note. TAP: Transversus abdominis plane; * Chi-square test; ** Independent
sample t-test.

Table 2. The Pain Severity by Group Based on the VAS

VAS TAP Block Group Control Group P Value®
Hour 2 0.56+0.55 2.37+0.97 0.001
Hour 4 1.09+0.68 3.03+0.82 0.001
Hour 6 2.15x1.16 4.03+0.69 0.001
Hour 12 2.9+1.44 5.06+0.71 0.001
Hour 18 3.78+1.75 5.15+0.67 0.001
Hour 24 4.03+£1.73 5.59+0.71 0.001

Note. VAS: Visual analogue scale; TAP: Transversus abdominis plane;
*Independent sample t-test.

within 24 hours post-surgery, while only 25 patients
(78.1%) in the TAP block group needed pethidine for pain
management, and seven patients (21.9%) did not need it.
Therefore, the need for pethidine was significantly lower
in the TAP block group compared to the control group
(P = 0.001).

According to Table 3, the mean dose of pethidine
received in TAP block patients was 28.90 + 19.16 and
60.93 + 14.11 in the control group, which showed a
significant difference between the groups (P = 0.001).
Furthermore, the mean time of the first dose of pethidine
in patients in the TAP block group and the control group
was 15.36 £3.56 and 8.43 +4.28 hours after surgery
(P =0.001), respectively.

Moreover, the development of complications in both
groups, including dizziness, nausea, and vomiting
are presented in Table 4. The incidence of nausea and
vomiting was lower in the TAP group than in the control
group, and dizziness did not appear in the TAP group.

Discussion
Poor postoperative pain management is one of the most
frequent problems in hospitalized patients, resulting in
decreased mobility and satisfaction (13). According to
the usefulness of the TAP block in postoperative pain
management, efforts have been made to improve its
effectiveness in recent years (14). However, we selected
postoperative TAP over preoperative TAP due to its
benefits such as avoiding local anesthetic distribution
within the muscle layers induced by the prolonged
head-down position and delaying local anesthetic
metabolization (15). Some researchers concluded that the
analgesic effect of TAP block performed postoperatively
was before the emergence from anesthesia (16-18).
According to the obtained results, the pain severity
assessed using the VAS at 2, 4, 6, 12, 18, and 24
postoperative hours was significantly lower in the patients
undergoing TAP block compared to the control group.
These findings are compatible with those of Mulder
et al (19) and Brogi et al (20) who found significantly
lower pain within the first postoperative 24 hours in the
patients undergoing TAP block. In contrast, Venkatraman
et al reported no significant difference in pain severity
assessed 2 and 24 postoperative hours in the patients
undergoing TAP block and the placebo group, while the
pain severity at 4, 6, and 12 post-surgery hours was lower
in the TAP block group (21). In addition, Fakor et al (22)
and Sharma et al (23) investigated the effect of TAP block

Table 3. The Mean Dose of Received Pethidine, the Number of Doses, and the Time of the First Dose of Pethidine in Both Groups

Variable TAP Block Group Control Group P Value®
Dose of pethidine (mg) 28.90+19.16 60.93+14.11 0.001
Number of pethidine doses (n) 1.15+0.76 2.43+0.56 0.001
Time of the first dose of pethidine (the hour after surgery) 15.36+3.56 8.43+4.28 0.001

Note. TAP: Transversus abdominis plane; * Independent sample t-test.
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Table 4. The Development of Complications, Including Nausea, Vomiting,
and Dizziness in Both Groups

Complication  TAP Block Group  Control Group P Value *
Nausea 6 (18.8%) 10 (31.3%) 0.19
Vomiting 3(9.4%) 6 (18.8%) 0.23
Dizziness 2 (6.3%) 0.24

Note. TAP: Transversus abdominis plane; * Fisher exact test.

on postoperative analgesia, reporting similar results that
were compatible with our results. Recent studies have
reported a significant pain reduction assessed using the
VAS in the patients undergoing TAP block compared to
those receiving a placebo or morphine (24-26). However,
the maximum duration of effectiveness is only 24 hours,
which restricts the use of the related technology (21).

In this study, the need for pethidine administration was
significantly lower in the TAP block group compared to
the control group. This result agrees with the study by
Breazu et al (27) which showed that 1% pethidine is much
more effective in controlling pain than 0.25% bupivacaine
in the postanaesthesia care unit. In contrast, Baeriswyl et al
reported that patients undergoing TAP block receive less
IV morphine than patients who do not receive TAP block
during the first six postoperative hours. After this time,
the TAP block had no lasting impact on the decline in
opiate use (28). Moreover, Brogi et al (20) and Mulder et al
(19) found similar results compatible with ours, showing
that TAP block could significantly reduce postoperative
opioid administration. Additionally, Venkatraman et al
confirmed our results regarding the effect of TAP block on
the received opioid dose (21). Meanwhile, other clinicians
such as Fibla et al discovered that blocking time does not
impact postoperative pain levels (29).

The duration of postoperative analgesia was longer in
the TAP group compared to the control group in the study
by Sharma et al, which is similar to our study. However,
their reported analgesia duration (8.5 hours) was
significantly shorter than those reported by comparable
studies and the present study (23). Additionally, prior
research showed that TAP block has analgesic effects up
to 48 hours after surgery (30).

In the present study, the low prevalence of block-related
problems suggests that using the right local anesthetic dose
for TAP block could be a safe way to lessen postoperative
discomfort. Our study reported a higher prevalence of
dizziness, nausea, and vomiting in the control group than
in the TAP group. This result is in contrast to previous
findings (31), which showed that both groups experienced
high postoperative nausea and vomiting (31% and 69%
in the block and control groups, respectively). The study
by Baeriswyl et al reported no difference in the incidence
of postoperative problems (e.g., nausea, vomiting, and
pruritus) between the TAP block and spinal anesthetic
groups (28). Mulder et al found contrasting outcomes,
reporting that the TAP block group had a lower rate of
nausea and a higher oral meal tolerance than the control

group (19).

One of the limitations of this study was performing
the TAP block at the end of the procedure, which made
its effect on the consumption of narcotics and anesthetic
drugs unclear. Another drawback was that the pain
assessment was limited to 24 hours. In addition, the
small sample size and single-center study were other
limitations. For further studies, it is suggested to perform
TAP immediately before the surgery with many patients
and at multiple centers.

Conclusion

This study demonstrated the remarkable effects of
TAP block on patients’ postoperative pain scores and
complications compared to routine general anesthesia. It
provides better quality analgesia of longer duration in the
postoperative period. Accordingly, TAP block could be
considered an integral part of the multimodal analgesic
strategy as well as an inexpensive, simple, and easily
performed procedure.
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