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ABSTRACT

Bariatric surgery has been shown to successfully achieve sustainable weight-loss in Class II obesity or in patients with body mass
index > 35 kg/m2. Even though that the bariatric surgery is considered to be a minimally invasive procedure and is performed with
a laparoscopic approach, moderate to severe pain often occurs during the immediate postoperative period. One of the anesthetics
regularly used to relieve pain after surgery are opioids. However, opioids have numerous side effects and carry the risk of long-term
abuse. The use of abdominal wall blocks, such transversus abdominis plane (TAP) block or Subcostal TAP block, has been suggested
as an effective strategy to reduce postoperative pain after abdominal surgery. The aim of the current study was to compare the efficacy
of ultrasound guided TAP block and the Subcostal TAP block on pain intensity and the use of pain relief medications, 2 and 24
hours after bariatric surgery. The data revealed that the peripheral nerve blocks TAP and Subcostal TAP reduced significantley pain
intensity and the analgesic consumption during the first 24 hours after bariatric surgery, compared to patients who did not receive a

block treatment.
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Introduction

Obesity is a complex and multifactorial disease which carries with
it comorbidities, morbidity, mortality and decreased quality of life
[1]. The incidence of obesity has been increasing in the last three
decades so much so that it has become an epidemic and a global
health problem [2]. Diet and physical activity, as well as lifestyle
changes and medical treatments are the most common approaches
to fight obesity. However, the results are not satisfactory and do
not so much achieve the goal of weight loss. Currently, the most
effective treatment option for morbid obesity is bariatric surgery

[3].

Bariatric surgery has been shown to successfully achieve
sustainable weight-loss in Class II obesity or patients with body

mass index > 35 kg/m?[4]. Performing a bariatric surgery in obese
patients was found to reduce the risk of 5-year mortality and to
result in a long lasting improvement in quality of life [5]. Bariatric
surgery is usually performed via a laparoscopic approach, which
is considered to be safer and is associated with reduced hospital
stay and faster recovery of the patient, than open procedures
[6]. The most commonly performed bariatric procedures are the
laparoscopic sleeve gastrectomy and the laparoscopic Roux-en-Y
gastric bypass [7].

Even though that the bariatric surgery is considered to be a
minimally invasive procedure and is performed with a laparoscopic
approach, moderate to severe pain often occurs during the
immediate postoperative period [8]. The abdominal pain upon
bariatric surgery is caused by the abdominal wall which is hurt
throughout the insertion of the ports and by the visceral organs
upon damaging the gastrointestinal serosa. Pain located under the
left shoulder also appears. This pain stems from associated CO,
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pneumoperitoneum [9,10].

Insufficient control of postoperative pain is associated with delayed
recovery, higher rate of complications, longer opioid usage, as well
as extension of hospitalization. In addition, functional impairment
and lower quality of life could occur [11]. The issue of pain control
is much more significant when it comes to treating obese patients.
Impaired movement is a common characteristic of obese people.
Postoperative pain in obese patients increases the immobilization,
there by intensifies the risk of deep vein thrombosis, atelectasis,
respiratory depression and pulmonary embolism [12,13]. Thus,
controlling the pain in this patients' population poses a very critical
issue. Systemic analgesic, long-acting local analgesic infiltration
of trocar site, as well as epidural analgesia are the most common
methods used to manage postoperative pain [9].

One of the anesthetics regularly used to relieve pain after surgery
are opioids. However, opioids have numerous side effects,
including respiratory depression, postoperative ileus, nausea and
vomiting. In addition, the opioids carry the risk of long-term abuse
[14]. It has been demonstrated that obese patients are at high risk to
develop opioids dependence [15]. Not only that, an increased rate
of respiratory depression upon treatment with opioids was found
among morbid obese patients [16]. Thus, controlling the pain in
this patients' population poses a challenge to the anesthetists.

The use of abdominal wall blocks has been suggested as an
effective strategy to reduce postoperative pain after abdominal
surgery [17]. The transversus abdominis plane (TAP) block is an
afferent block of the anterior abdominal wall that can reduce pain
and opioid use following lower abdominal surgery [17,18]. The
TAP block is targeting the plane between the obliquus internus
and transversus abdominis muscles, exiting the T6 to L1 spinal
roots [10,19]. TAP block has been demonstrated to relief pain
upon various upper and lower abdominal surgical procedures,
including laparoscopic cholecystectomy, open appendectomy and
cesarean section [17,19]. The impact of TAP block on immediate
postoperative pain after various bariatric surgery, including sleeve
gastrectomy and Roux-en-Ygastric bypass, has been investigated
in some clinical studies [17,20,21]. Subcostal TAP block, has also
been reported to provide analgesia for incisions extending above
the umbilicus [22]. This kind of block could extend the analgesic
effect up to a larger area of spread, T7-T12 nerve, where the
epigastric port of laparoscope is inserted [19,23].

The aim of the current study was to compare the efficacy of an
ultrasound guided TAP block and the Subcostal TAP block on pain
intensity and the use of pain relief medications 2 and 24 hours after
bariatric surgery, compared to patients who did not receive a block
treatments.

Methods

Study design

Patients undergoing laparoscopic single anastomosis gastric
bypass for morbid obesity were prospectively enrolled to the study

and received ultrasound-guided abdominal wall nerve blocks. This
study group was randomly assigned into two groups based on type
of abdominal wall nerve block: ultrasound-guided bilateral TAP
block, and ultrasound-guided bilateral TAP block + ultrasound-
guided bilateral Subcostal TAP block. The study group was
compared to historical controls that underwent the same type of
surgery without any abdominal wall nerve blocks. The study was
approved by the institutional review board. All patients signed an
informed consent form.

Anesthesia process

The anesthesia was performed by a specialist anesthesiologist with
over 10 years' experience who had over two years' practice in the
administration of the tested peripheral blocks.

Inthe operating room, the patient was attached to a standard monitor,
recording electroencephalogram, non-invasive blood pressure and
saturation. Preoxygenation was performed for 4 minutes with 2
pg/kg Fentanyl administered intravenously 2 minutes of 2 mg/
kg Propofol and 0.5 mg/kg Rocuronium. The patient was then
intubated and connected to an anesthesia machine. The anesthesia
was maintained by Izoflurane 1 MAC, muscle relaxants according
to monitoring (3-4 pg/kg Febtanyl). Additional monitoring of
end-tidal carbon dioxide, body temperature, anesthetic gases and
breathing parameters was conducted after intubation.

The administration of the ultrasound guided abdominal wall nerve
blocks was done after the patient was connected to the anesthesia
machine, prior to the surgical incision. The blocks included 0.25%
MARCAINE (totally 30ml) and 2 mg Dexamethasone.

All patients were extubated in the operating room at the end of the
surgical procedure and transferred to the post-anesthesia care unit

Bariatric surgery procedure

The surgery was performed via a laparoscopic approach using
four ports of 5 to 10 mm. The gastric pouch was made using
laparoscopic staplers, and a single anastomosis was made between
the gastric pouches in the small intestine 2 m distal to the ligament
of Treitz.

Monitoring the intensity of pain and the use of painkillers
The intensity of pain and the use of painkillers were monitored
in the post-anesthesia care unit (2 hours after surgery) and in the
surgical department (24 hours after surgery). Time.

Pain intensity was monitored by the Visual Analogue Scale (VAS)
scale.

Painkillers included NSAIDs and opioids. The consumption of
the following painkillers was monitored: Paracetamol (1 gr.),
Tramal (100-200 mg.), Morphine (10 mg.), IV Dipyrone (1 gr.)
and Voltaren (75 mg.).

Pain records and analgesia regimen data were collected by the
professional staff who were blind to the randomization of the study.
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Statistical analysis

Analysis was conducted using IBM SPSS Statistics version 29.0.
Descriptive statistics were performed mainly with rates and means,
parametric and non-parametric tests were performed. Comparing
continuous variables (age, pain levels and number of medications
between the treatment groups was performed using t-test, one way
ANOVA and Kruskal-Wallis H one-way ANOVA with Bonferroni
correction, as appropriate. Categorical variables (gender and rates
of medication consumption) were analysed using Chi-square test.
Boxplot diagrams were used for descriptive demonstration of the
distributions. Pearson correlation coefficient was performed to
estimate the correlation between age and pain intensity among
the 3 treatment groups. Differences considered as statistically
significant at Pv of < 0.05.

Results

Study population

The study included 66 patients, 36 of them (54.5%) served as
control, 15 (22.7%) were treated with TAP block and 15 (22.7%)
were treated with Subcostal TAP + TAP blocks. Most of the
patients were females and the average age was similar in all groups

(Pv=0.436) (Table 1).

Pain

Pain intensity was statistically significantly lower between the
control group and the TAP block or the TAP + Subcostal TAP blocks
groups, both at 2 hours and 24 hours after surgery (Pv<0.001)
(Table 2). Nevertheless, Post Hoc Tests revealed that there was no
statistically significant difference in the pain intensity between the
two treatments arms, the TAP block vs. the TAP + Subcostal TAP
blocks (Pv=1.000 2 hours after the surgery and Pv=0.257 24 hours
after the surgery).

A2 tailed Pearson Correlation revealed that there was no correlation
between age and pain intensity, 2 and 24 hours after surgery in the
control group (=206, Pv = 0.228 at 2 hours and r=-0.250, Pv =
0.141 at 24 hours after surgery), in the TAP block treatment group
(r=-0.394, Pv = 0.146 at 2 hours and r=0.420, Pv = 0.119 at 24
hours after surgery) and in the TAP block + Subcostal TAP block
treatment group (r=0.174, Pv = 0.534 at 2 hours and r=-0.007, Pv
=0.981 at 24 hours after surgery).

Table 1: Demographic characterizations of the study population.

Table 2: Pain intensity at 2 and 24 hours after surgery.
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A two sided t-test analysis revealed that there was no correlation
between gender and pain intensity at 2 and 24 hours after surgery
in the control group (Pv = 0.500 and 0.950), in the TAP block
treatment group (Pv = 0.423 and 0.977) and in the TAP block +
Subcostal TAP block treatment group (Pv =0.327 and 0.962).

Medications

Overall, 2 hours after the surgery 100.0% of the patients in the
control group, 100.0% and 86.7% of the patients in the TAP block
and in the TAP block + Subcostal TAP block groups requested pain
relief medications (Pv=0.030, between the groups). At 24 hours
after the surgery, 100.0% of the patients in the control group,
93.3% and 80.3% of the patients in the TAP block and in the
TAP block + Subcostal TAP block groups received medications
(Pv=0.026, between the groups) (Table 3). Moreover, the number
of medications used per patient was lower among the block treated
groups compared to the control group, both at 2 hours and 24 hours
after the surgery (Mean+SD: 2.724+0.94, 2.13+0.64 and 1.73+1.10
for the control group, TAP and TAP+Subcostal TAP groups,
respectivlly, Pv= 0.002 at 2 hours and 2.60+0.60, 1.47+0.83
and 1.20+0.77, for the control group, TAP and TAP+Subcostal
TAP groups respectively, Pv <0.001, respectively, control vs.
treatments at 24 hours) (Table 3). Post Hoc Tests revealed that at
2 hours there was a significant difference in the mean number of
medications used by the control group vs. the TAP+Subcostal TAP
treatment group (Pv=0.003) and 24 hours after surgery there were
significant differences in the mean number of medications used
by the control group vs. the TAP as well as TAP+Subcostal TAP
treatment groups (Pv<0.001 for both comparisons). There was not
a statistical difference between the treatments arms (Pv=0.722 at
2 hours after surgery and Pv=0.906 after 24 hours after surgery).
These findings are also presented in box-plot comparison in Figure
la and 1b (Kruskal-Wallis tests)

Figure 1a: Number of medications used per patients at 2 hours after the
surgery.

Figure 1b: Number of medications used per patients at 24 hours after the
surgery.

Table 3: Percent of patients consuming various painkillers and no. of medications per patients at 2 and 24 hours after the surgery.
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Acamol was used by 53.0% of the patients at 2 hours after the
surgery. Interestingly, while 38.9% of the patients in the control
group got the drug, 80.0% and 60.0% of the patients in TAP block
group and in the TAP block + Subcostal TAP block group used this
medication, respectively (Pv=0.023, control vs. treatments). Tramal
was used by 45.5% of the patients at 2 hours after the surgery.
However, while 61.1% of the patients in the control group got the
drug, only 33.3% and 20.0% of the patients in TAP block group
and in the TAP block + Subcostal TAP block group, respectively
used it (Pv=0.015, control vs. treatments). Optalgin was used by
43.9% of the patients at 2 hours after the surgery. The percent of
patients among the block treated group used was significantly
lower compared to the control , 33.3% and 20.0% of the patients
in TAP block group and in the TAP block + Subcostal TAP block
group respectively, and 58.3% in the control group (Pv=0.027,
control vs. treatments). Most of the patients in the study were
treated with Morphine, 78.8% at 2 hours after surgery. Although
less patients treated with the blocks got Morphine compared to the
control, the difference was not statistically significant, 66.7% and
73.3% of the patients in TAP block group and in the TAP block +
Subcostal TAP block group, respectively and 86.1% in the control
group (Pv=0.254, control vs. treatments). Voltaren was used only
by 15.2% of the patients. Whereas 27.8% of the patients in the
control group used the drug, no patient from the TAP or the TAP
block + Subcostal TAP block groups was treated with Voltaren
(Pv=0.007) (Table 4).

Interestingly, regarding the consumption of each of the medication,
the use of Tramal, Optalgin and Voltaren were significantly higher
in the control group compared to the TAP block and the TAP block
+ Subcostal TAP block groups (Pv = 0.007, 0.012 and 0.023,

respectively).

As for the medications used 24 hours after surgery, Acamol was
used by 57.6% of the patients. Here also 44.4% of the patients
in the control group used the drug, while 80.0% in the TAP
block group and 66.7% in the TAP block + Subcostal TAP block
group (Pv=0.046, control vs. treatments). Tramal was the most
used medicine 24 hours after the surgery, 75.8%. Almost all
the patients in the control group used Tramal — 97.2%, whereas
53.3% and 46.7% of the patients in the TAP and the TAP block +
Subcostal TAP block groups required the drug (Pv<0.001, control
vs. treatments). Half of the patients received Optalgin 24 hours
after the surgery, however 94.4% of the patients from the control
group compared to no patients in the TAP and in the TAP block
+ Subcostal TAP block groups (p<0.001, control vs. treatments)
used this drug. Interestingly, while Morphine was the most used
medication 2 hours after the surgery almost no patient was treated
with the drug 24 hours after the surgery, 78.2% compared to 4.6%.
No patient in the control group got Morphine, while 13.3% and
6.7% were treated with the drug in the TAP and the TAP block
+ Subcostal TAP block groups, respectively, but the difference
was not statistically significant (Pv=0.109, control vs. treatments).
Voltaren was used by 13.6% of the patients 24 hours after the
surgery, however 25.0% in the control group while no patient in the
TAP and the TAP block + Subcostal TAP block groups used Voltren
(Pv=0.013, control vs. treatments) (Table 4). A significant higher
percent of patients in the control group used Acamol, Tramal,
Optalgin and Voltaren compared to the TAP block group (Pv=
0.00, <0.001, 0.001 and 0.033, respectively). When comparing the
percent of patients who used each of the medications in the control
group vs. the TAP block + Subcostal TAP block it was found that

Table 4: Percent of patients consuming various painkillers at 2 and 24 hours after the surgery.
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a significant higher percent of patients from the control group used
Tramal, Optalgin and Voltaren (Pv<0.001, <0.001 and =0.033,
respectively). Nevertheless, as with the pain intensity there was no
difference in the percent of patients who used medications between
the TAP block treatment group and the TAP block + Subcostal TAP
block treatment group at 2 and 24 hours after the surgery.

Discussion

Postoperative pain management is crucial, especially among
obese patients who underwent a bariatric surgery. Reduction of
postoperative pain is consequently associated with improved
patient's compliance and reduction of early postoperative
complications. Hence, in 2016, the Enhanced Recovery After
Surgery (ERAS) society guidelines for bariatric surgery declared
that a multimodal analgesic approach should be considered the
gold standard for pain management after the surgery [9]. In 2019,
the Metabolic and Bariatric Surgery Accreditation and Quality
Improvement Program (MBSAQIP) developed its own ERAS
protocol, called Bariatric Surgery Targeting Opioid Prescriptions
(BSTOP). These new guidelines were developed in order to
improve the postoperative pain management, while decreasing
opioid use [24].

In order to achieve the goal of reducing the opioid consumption,
TAP blocks have been suggested to be performed in case of
analgesia of the abdominal wall above the umbilicus is required.

There is data from studies which compared the TAP or the Subcostal
TAP block to various commonly used analgesic techniques aimed
to reduce postoperative pain following laparoscopic bariatric
surgery. The analgesic effect of an ultrasound-guided TAP
was compared to erector spine plane block in 60 patients who
underwent a laparoscopic bariatric surgery. The mean VAS score
during the first 24 h after the surgery was higher among the TAP
block treated group than in the erector spine plane block. Also,
the time to first use of analgesia was longer with the rector spine
plane block. Thus, in this study, the erector spine plane block was
more effective in reducing the postoperative pain and analgesia
consumption than the TAP block [25]. As for the Subcostal TAP
block, in a study conducted by Coskun et al., 45 patients who
underwent a laparoscopic sleeve gastrectomy were randomized to
be treated with a TAP block or a trocar site infiltration. VAS values
measured while resting, coughing and post-mobilization did not
show significant differences. There were no significant differences
between the groups in the VAS values and Tramadol use. In this
case the authors concluded that the trocar site infiltration is the
consistent preferred intervention to control postoperative pain
after laparoscopic sleeve gastrectomy [26].

The analgesic effect of the TAP block was compared to the one
induced by Subcostal TAP block in patients who underwent
laparoscopic cholecystectomy. The data from this study
demonstrated that subcostal TAP block treatment resulted with
a better postoperative analgesia as compared to the TAP block.
Nevertheless, early recovery and discharge from hospital was

the same among both treatments [23]. On the contrary, we have
lately demonstrated that there was no significant difference in
the pain scores when patients who underwent a laparoscopic
cholecystectomy were treated with TAP or Subcostal TAP alone,
nor when the patients were treated with a combination of Subcostal
TAP block with a TAP block. However, the combination of the
peripheral nerve blocks reduced the use of analgesic consumption
during the 24 hours after laparoscopic cholecystectomy surgery,
compared to standalone blocks [19].

To the best of our knowledge, this is the first randomized controlled
study comparing the analgesic effect of the TAP block to the TAP
block + Subcostal TAP block in patients with obesity undergoing
laparoscopic bariatric surgery. The data from the current study
demonstrated that the treatment of both, TAP or TAP + Subcostal
TAP blocks significantly reduced pain intensity at 2 and 24 hours
following the bariatric surgery, compared to the control group.
Consequently, significantly less patients who were treated with the
blocks requested pain relief medications than in the control group.
Not only that, but the number of medications used per patients
was significantly lower among patients treated with the blocks in
comparison to the patients who were not treated with the blocks.
Interestingly, there was no statistically significant difference
in the pain scores or medication consumption between the two
treatments, TAP vs. TAP + Subcostal TAP blocks. Moreover, it
is very important to note that both interventions, the TAP and the
TAP block + Subcostal TAP blocks seemed to be safe, since no
complications were reported.

Conclusion

The results of the present study indicated that the peripheral
nerve blocks TAP and Subcostal TAP reduced pain intensity
and the analgesic consumption during the first 24 hours after
bariatric surgery, compared to patients who did not receive a block
treatments.

In light of those findings we recommend adding the treatment
option of peripheral nerve blocks to the ERAS guidelines as part as
the multimodal analgesic approach in order to achieve pain relief
and to reduce the requirement for analgesics, especially opioids,
shortly after bariatric surgery.

Our study also had some limitations. The design of the study
was based on comparing a prospective cohorts to a retrospective
historical cohort, although both main outcomes, VAS scores and
analgesic use, were routinely precisely recorded in both time
frames. The sample size is relatively small, but was sufficient
to show statistically significant difference the control and the
treatments arms.
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