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ABSTRACT

ARTICLE INFO

Aim: Transversus Abdominis Plan (TAP) block is an interfascial plane block, com-
monly used as an analgesic technique in abdominal surgeries. The aim of this study
is to investigate the postoperative analgesic efficacy of bilateral ultrasonography
(US) guided TAP block in patients scheduled for laparoscopic sleeve gastrectomy.

Method: In this randomized prospective study; 48 patients, 18-65 years, ASA I-1],
morbidly obese (BMI>35), underwent laparoscopic sleeve gastrectomy were in-
cluded. The patients randomized into two groups: TAP block Group (group TAP) and
Control Group (group C). At the end of the operation, bilateral TAP block were per-
formed to 24 patients in Group TAP with a total 40 ml of local solution. 20 ml of local
solution was injected into the trocar incision lines of all patients. Patient-controlled
analgesia was administered to all patients at a dose of 5 mg/ml tramadol. Tramadol
consumption, visual analogue scores (VAS) and the need of rescue analgesia (para-
cetamol) of the patients at postoperative first 24th hours were recorded.

Results: There is no statistical difference in terms of demographic data. Total tra-
madol consumption and VAS were significantly higher in the Group C (p<0.01). No
complications were found in either group.

Conclusions: US-guided TAP block provides effective analgesia in patients under-
went laparoscopic sleeve gastrectomy surgery.
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1. Introduction

The prevalence of obesity is increasing worldwide [1].
Globally, a total of 1.9 billion overweight and 609 million
obese adults were estimated to be overweight and obese,
nearly 40% of the world’s population [2]. Obesity is a se-
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rious co-morbidity for patients. Several methods may be
used for the treatment of obesity [3]. Since it is minimally
invasive, bariatric surgery is one of the most commonly
used method among the surgical approaches [4]. When
postoperative pain is not adequately controlled, quality
of life decreases and respiratory complications develop
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[5]. Perioperative pain management is specific in mor-
bidly obese patients, and a multimodal postoperative
pain strategy should be used effectively. Thus, the
amount of opioid use decreases [6,7]. In morbidly obese
patients, the risk of postoperative complications is high
due to increased sedation, hypoventilation and immobi-
lization due to opioid use in the postoperative period
[8,9]. Enhanced Recovery after Surgery (ERAS) guide-
lines recommend minimally opioid using in obese pa-
tients who underwent bariatric surgery [10].

Transversus Abdominis Plane (TAP) block was de-
fined by Rafi in 2001 as a local anesthetic injection per-
formed by determining the Petit triangle between the
transversus abdominis and internal oblique muscles
[11]. TAP block provides analgesia as a part of multi-
modal pain control regimen. The Ultrasound-guided
(US) TAP block is an interfascial plane block of the ab-
dominal wall that provides somatic analgesia. Postoper-
ative pain and opioid requirement decreased signifi-
cantly in patients who underwent TAP block in other
surgical branches [8,12,13].

In this trial; our aim was to investigate the analgesic
efficacy of US-guided TAP block in the first 24 hours and
the need for additional analgesia in patients with laparo-
scopic sleeve gastrectomy under general anesthesia.

2. Materials and Methods

After obtaining the approval of the ethics committee
of Bezmialem Vakif University Faculty of Medicine (deci-
sion no: 71306642/050-01- 04/126); ASA I-1I, planned
for laparoscopic sleeve gastrectomy surgery, and mor-
bidly obese (BMI>35) patients who were aged between
18-65 years included in the study. Written informed con-
sent was obtained from the participants for the study.
Patients with a history of drug allergy, ASA = 3, chronic
opioid and NSAID use, and infection in the skin area were
excluded from the study. Randomization was performed
by the closed envelope method.

2.1. Study groups and outcome measures

The patients were randomized into two groups. TAP
block was performed before extubation at the end of sur-
gery in Group TAP, the other group was non-interven-
tion Control Group (Group C). The primary outcome of
our trial; to compare the pain scores with visual ana-
logue scale (VAS). Our secondary outcome is the use of
opioid and rescue analgesic use in the postoperative pe-
riod.

2.2. Intraoperative management

Routine ASA monitoring was performed in the pa-
tients. All treatments were calculated based on corrected
body weight. A dose of 2 mg/kg propofol, 0.5-1 pgr/kg
remifentanil, and rocuronium 0.6 mg/kg [V were admin-
istered for anesthesia induction. Mechanical ventilation
is measured with 6 mL/kg tidal volume and PEEP 8
c¢cmH20 parameters. During the maintenance of anesthe-
sia, a dose of 8-10 mg/kg/hr propofol, 0.25 pgr/kg/min

remifentanil IV were administrated. A dose of 50 mg
ranitidine, 20 mg tenoxicam and 1 g paracetamol [V were
administrated to patients in all groups.

2.3. Performance of transversus abdominis plan
block (TAP)

In the TAP group (n: 24), after the surgical procedure
was completed, before extubation, after asepsis was
achieved in the supine position, TAP block was per-
formed with a linear US probe (8-12 MHz), 150 mm
block needle, with in-plane technique.

The transducer was placed in the middle of the iliac
crest and costal border (Fig. 1). External oblique, inter-
nal oblique, transversus abdominis muscles and perito-
neum were visualized (Fig. 2). 1 ml of saline was given to
confirm the plan between the internal oblique muscle
and the transversus abdominis muscle.

Fig. 1. Probe position and anatomical landmarks.
IC: Iliac crest; CM: Costal margin.

Fig. 2. Sonoanatomy of TAP block.
EOM: External oblique muscle, IOM: internal oblique
muscle, TAM: Transversus abdominis muscle.

We prepared 0.5% bupivacaine at a dose of 1.5 mg/kg
for block procedure. We diluted 0.5% bupivacaine at
lower concentrations with normal saline. We used a mix-
ture of bupivacaine and saline. After confirmation, 40 ml
of local anesthetic solution was given bilaterally to the
interfascial plane between transversus abdominis and
internal oblique muscles.
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All patients in the study were infiltrated into the tro-
car entry sites by the surgical team with 20 ml of local
solution. We prepared 0.5% bupivacaine at a dose of 0.5
mg/kg for block procedure. We diluted 0.5% bupiva-
caine at lower concentrations with normal saline for lo-
cal infiltration. The block and local solutions were pre-
pared according to the corrected weight of the patients.

2.4. Postoperative analgesia protocol

Postoperative tramadol (5 mg/ml) patient-controlled
analgesia (PCA) was administered to the patients; 4cc
bolus, lock time 20 min (no infusion). If the VAS was
above 4, 1 g paracetamol was used for rescue analgesic
purposes.

2.5. Sample size analyses and statistics

The sample size of the study was calculated using the
G*Power program (V.3.1.9 Heinrich-Heine- Universitat
Dusseldorf, Germany) based on a pilot study with 8 pa-
tients in each group. The power analysis was based on
VAS scores which was the primary outcome of the study.
We considered a reduction in mean pain scores by two
points to be clinically meaningful and important. The
mean of VAS scores of the TAP group was 3 with SD=2

and, 5 with SD=3 in the control group. Assuming a two-
sided type [ error of 0.01, along with type Il error of 0.10
which eventually brings a power of 0.90(1-3), 21 partic-
ipants were needed per each group. Considering possi-
ble drop-outs, we decided to include at least 24 patients
per group.

IBM SPSS Statistics 22 (IBM SPSS, Turkey) program
was used for statistical analysis. While evaluating the
study data, the conformity of the parameters to the nor-
mal distribution was evaluated with the Shapiro Wilks
test. While evaluating the study data, in addition to de-
scriptive statistical methods (mean, standard deviation,
frequency), Student's t test was used for the comparison
of normally distributed parameters between two groups,
and Mann Whitney U test was used for the comparison
of non-normally distributed parameters between two
groups. Fisher's Exact Chi-Square test and Continuity
(Yates) Correction were used to compare qualitative
data. Significance was evaluated at the p<0.05 level.

3. Results
We used Consolidated Standards of Reporting Trials

flow chart for the enrollment of the patients during the
trial period (Fig. 3).

CONSORT 2010 Flow Diagram

[ Enrollment ]

Assessed for eligibility (n=48)

Excluded (n=0)
« Not meeting Inclusion criteria (n=0)

v

+ Declined to participate (n=0)
« Other reasons (n=0)

Randomized (n=43)

l

f Allocation ] v

Aliocated to intervention Group TAP (n=24)

+ Received allocated intervention (n=24)

« Did not receive allocated intervention (give
reasons) (n=0)

Allocated to intervention Group Control (n=24)

+ Received allocated intervention (n=24)

+ Did not receive allocated intervention (give
reasons) (n=0)

| l
1

Follow-Up l

J

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

[ Analysis ]

Analysed (n=24)
+ Excluded from analysis (give reasons) (n=0)

Analysed (n=24)
+ Excluded from analysis (give reasons) (n=0)

Fig. 3. The process from initial identification of patient files to inclusion is demonstrated.
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The study was conducted between May and Septem-
ber 2014 on a total of 48 patients aged 19-64, 16 (33.3%)
men and 32 (66.7%) women. The mean age of the cases
was 37.54+11.30 years. The participants were random-
ized into two groups as TAP and groups C (n = 24 for each
group). There was no statistically significant difference
between the groups in terms of age, gender, weight,
height, BMI, corrected weight averages, anesthesia dura-
tion and surgical time periods (p>0.05) (Table 1).

The VAS-rest and VAS-movement levels of the C group
at the 30th minute, 2nd, 6th, 12th and 24th hours were
found to be statistically significantly higher than the TAP
group (p<0.05). (Table 2). Total tramadol consumption
at 30th minute, 2nd, 6th, 12th and 24th hours and para-
cetamol usage rates at 30th minute, 2nd, and 6th hours
in the C group were found to be significantly higher than
the TAP group. (p<0.05) (Table 3). There were no com-
plications in either group.

Table 1. Evaluation of the groups in terms of
demographic characteristics.

Group TAP Group Control
(n: 24) (n: 24) p
Age (years) 36.33+£12.07 38.75+10.6 0.465
Weight (kg) 136.25+20.98  137.42+23.01  0.855
Height (cm) 168.54+11.65 164.75+11.14  0.255
BMI (kg/m?) 48.23+7.18 50.49+6.04 0.243
Adjusted weight (kg) 91.23+13.45 89.59+14.28 0.683
Gender F/M 15/9 17/7 0.759
Anesthesia time min) 137.67+14.7 141.08+17.46  0.467
Surgery tme (min) 98.5£12.76 98.17+17.74 0.941

4., Discussion

In our study, we compared the analgesic efficacy of bi-
lateral TAP block + LA infiltration, to LA infiltration
alone. According to the results, the pain scores, opioid
consumption (tramodol), and the need for rescue anal-
gesia (paracetamol) were significantly lower in the TAP
group. Multimodal postoperative pain analgesia man-
agement may be used effectively after bariatric surgery.

Table 3. Evaluation of the groups in terms of
total tramadol and paracetamol consumption.

Group TAP Group Control

(n: 24) (n: 24) P
Tramadol Consumption
30 min 26.67+9,63 34.38+10.35 0.008**
2nd hour 95+25,19 222.5£40.99 0.001**
6th hour 175.83+48,63 327.5+40.78 0.001**
12th hour 271.67+48,6 426.67+52.97 0.001**
24th hour 354.17+48,09 531.67+58.66 0.001**
Paracetamol Consumption
30 min 2 (%8,3) 18 (%75) 0.001**
2nd hour 1 (%4,2) 18 (%75) 0.001**
6th hour 0 (%0) 5(%20,8) 0.049*
12th hour 0 (%) 0(%0) NS
24th hour 0 (%) 0 (%0) NS

The data are presented as mean * standard deviation or number,
kg: kilogram, cm: centimeter, min: minute, BMI: body mass index,
Continuity (yates) correction was used for gender, Student t-test was
used for other parameters.

Table 2. Evaluation of the groups in terms of
VAS-Rest and VAS-Movement.

Group TAP Group Control
(n: 24) (n: 24) p

VAS-Rest

30 min 4.96+0.75 6.58+0.88 0.001**
2nd hour 3.33+0.76 6.13+0.74 0.001**
6th hour 1.75+0.68 4.83+0.56 0.001**
12th hour 1.54+0.51 3.79+0.41 0.001**
24th hour 1+0 1.58+0.5 0.001**
VAS-Movement

30 min 5.96+0.75 7.71+0.95 0.001**
2nd hour 4.33+0.76 7.21+0.66 0.001**
6th hour 2.54+0.72 5.79+0.59 0.001**
12th hour 2.46x0.51 5.21+0.72 0.001**
24th hour 1.42+0.50 2.38+0.49 0.001**

The data are presented as mean * standard deviation. VAS: Visual ana-
logue scale, Mann Whitney U test used **p<0.01.

The data are presented as mean * standard deviation or number.
NS:Nonsignificant, Continuity (yates) correction and Fisher’sExact
Test used * p<0.05, **p<0.01.

A multimodal analgesia regimen reduces the amount
of opioid use in obese patients. The pain control contrib-
utes to the rehabilitation of patients [6,7]. Hebbard et al.
described the TAP block under guidance of US [14]. It has
been used effectively in laparoscopic surgeries, even in
pediatric and neonatal patients [15,16]. In studies, the
classical blind technique (loss of resistance) method and
the US technique were compared [9,17]. It is very diffi-
cult to find guide points in morbidly obese patients. In
obese patients with TAP block, palpation of the petit tri-
angle is quite difficult. In recent years, regional anesthe-
sia with the US technique provides safe and effective an-
esthesia in obese patients [12,13]. For these reasons, we
preferred the US technique in our study.

Albrecht et al. [18] divided the cases undergoing lap-
aroscopic gastric bypass into two groups and performed
bupivacaine to TAP block and trocar inlets in 27 patients,
and bupivacaine to only trocar inlets in 30 patients. Both
0-24 and 24-48 in opioid consumption in this study.
There was no difference between operating hours and
pain scores were similar. In this study, it was argued that
TAP block application would be useless in the presence
of local anesthetic agent performed to the incision lines.
Although local anesthesia infiltration was performed to
the surgical incision lines in all patients in our study, a
significant difference was observed in pain scores and
tramadol consumption amounts between the patients
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between 0-24 hours. The different aspect of our study is
that the TAP block application was performed immedi-
ately after the end of the surgery. Thus, the effectiveness
of TAP block was felt more in the early postoperative pe-
riod. In addition, the use of PCA contributed to the rele-
vance of the study.

Sinha et al. [19] bupivacaine and TAP block were per-
formed to one group and bilateral saline was performed
to the other group in 100 patients who were scheduled
for laparoscopic bariatric surgery. In the study, a signifi-
cant decrease was found in the need for analgesics in the
TAP block group within the first 6 hour postoperatively.
It was determined that the pain scores of the patients
were lower in the block group and the sedation values
were significantly reduced. In our study, tramadol was
consumed less in the TAP block group. Again, resting and
mobile VAS were significantly reduced. In addition, pla-
cebo was not administered to the group that did not re-
ceive TAP block in our study. We did not observe any
complications in any of our patients who underwent
block. Wasseef et al. [20] studied 35 patients who under-
went single-port laparoscopic bariatric surgery. Postop-
eratively, only iv PCA and hydromorphine were per-
formed to 25 patients, postoperative TAP block was per-
formed to 10 patients, and postoperative iv PCA was
given to hydromorphine. Sensory blocks T5-L1 derma-
tome levels were detected and no difference was ob-
served between the two groups in 24-hour opioid con-
sumption. In our study, dermatomal areas of sensory
block were not detected, but a significant decrease was
detected in both VAS scores and postoperative analgesia
consumption in the TAP group.

Another fascial plane blocks such as oblique subcostal
transversus abdominis plane (OSTAP) block, thoracoab-
dominal nerve block through perichondrial approach
(TAPA) block, and erector spinae plane block (ESPB)
may be used for abdominal analgesia and postoperative
pain control after bariatric surgery [21-25]. OSTAP was
modified from the subcostal TAP block by Hebbard et al.
[25]. OSTAP has some difficulties such as longer needle
and larger volume of LA (50-80 ml) are needed. OSTAP
provides analgesia between T6-L1 levels, and it targets
anterior cutaneous branches. TAPA block is a novel ab-
dominal interfascial plane block [22,23]. It is performed
over and underside of the costal cartilage. It provides ef-
fective abdominal analgesia by targeting anterior and
lateral cutaneous branches. it was reported that modi-
fied TAPA provided effective analgesia in patents under-
went sleeve gastrectomy surgery [23]. Erector spinae
plane block (ESPB) is a technique that LA is adminis-
trated deeply to the erector spinae muscle over the
transverse process of vertebrae. T9-T10 ESPB provides
abdominal analgesia. It was reported that ESPB provided
postoperative analgesia after bariatric surgery [24].

This trial has several limitations. We performed 40 ml
volume of LA for TAP block. Further studies may be per-
formed with different volumes. As another limitation, we
did not evaluate the dermatome levels.

5. Conclusions

In conclusion, US-guided TAP block provides effective
analgesia in patients underwent laparoscopic sleeve gas-
trectomy surgery. [t may be used as a part of multimodal
analgesia management in obese patients. Further studies
with larger sample size are needed to better evaluate the
efficacy of TAP block.
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