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Abstract
Background The efficacy of ultrasound-guided transversus
abdominis plane (USG-TAP) block as a part of multimodal
analgesia was evaluated in morbidly obese patients under-
going laparoscopic bariatric surgery.
Methods We studied 100 patients with body mass index
>35 kg/m2. They were randomly allocated to study (USG-
TAP) and control groups. Pain scores at rest and on move-
ment at various time points up to 24 postoperative hours
were compared. Other parameters evaluated were patients
requiring Tramazac hydrochloride (TMZ) as rescue analge-
sic, sedation score, time to ambulate, any adverse events,
and patient satisfaction.
Results The median visual analogue scale pain score of the
study (USG-TAP) group was consistently lower at 1, 3, 6, 12,
and 24 h at rest and on movement, in the postoperative period.
Number of patients requiring TMZ required in the first, third,
and sixth hour was significantly lower in the USG-TAP group.
The prolonged sedative effect of the TMZ affected the time to
ambulate. Patients in the control group remained more sedat-
ed. Four patients in the control group required BIPAP support
postoperatively; no adverse event was observed. Time to
ambulate was 6.3±1.8 h in USG-TAP and 8±1.8 h in control
groups; P<0.001. Patient satisfaction scores were significant-
ly higher in the USG-TAP group; P<0.001.

Conclusions Our study demonstrates that the USG-TAP as
part of multimodal analgesic technique in morbidly obese
patients undergoing laparoscopic gastric bypass reduces
opioid requirement, improves pain score, decreases seda-
tion, promotes early ambulation, and has greater patient
satisfaction.
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Background and Introduction

The pathophysiology of obesity, typical comorbidities and
the high prevalence of obstructive sleep apnea among obese
patients make safe analgesic management difficult. In par-
ticular, pain control after bariatric surgery is a major chal-
lenge. General anesthesia in morbidly obese (MO) is
associated with multiple risks, which can be further aggra-
vated with sedation, immobilization, and hypoventilation
from administration of narcotic analgesics in the postopera-
tive period [1–5]. Moreover, due to association with mod-
erate to severe sleep apnea, usage of sedative analgesia may
have adverse outcome. Pain management remains key as-
pect in the perioperative anesthetic care and single most
important determinant of patient safety. The MO patients
can benefit from a technique that can produce analgesia
effects without significant adverse effects on the respiratory
function and ambulation.

Multimodal postoperative pain management strategies
have been effectively used after weight loss surgeries
(WLS) [6–8]. Opioid-sparing multimodal analgesia has
been further validated for WLS patients and should become
a standard of care to overcome the adverse effects of opioids
and the complications associated with delayed ambulation
[7–9].
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Transversus abdominis plane (TAP) block, a locoregional
nerve block, has emerged as a promising approach for
provision of postoperative pain relief after abdominal inci-
sion [10–13] and the results of published studies show a
remarkable reduction in postoperative opioid requirement in
patients receiving TAP block.

We wished to study the analgesic potential of TAP block
which produces dermatosensory block of the lower six
thoracic and upper lumbar abdominal afferents [3, 5, 14],
in this vulnerable group of patients. In our literature search,
we did not come across any study, which has evaluated the
possible benefits of this block in this patient population.

Regional and locoregional anesthetic techniques in the
morbidly obese however have their limitations due to poorly
defined landmarks leading to technical difficulties. Recent-
ly, ultrasound guidance (USG) has established its place as a
technique to facilitate safe and accurate placement of local
anesthetic, when technical difficulties are anticipated with
anatomic landmark-based approaches [15, 16], leading to
improved success rate of nerve blocks in obese patients.

We hypothesized that use of ultrasound-guided TAP
(USG-TAP) block as a part of multimodal analgesia will

minimize postoperative opioid requirement, expedite ambu-
lation, and minimize adverse events in morbidly obese
patients undergoing laparoscopic gastric bypass under gen-
eral anesthesia. The primary outcome was requirement of
Tramazac hydrochloride in first 24 h after surgery and the
secondary outcomes were visual analogue scale (VAS) score
(Richmond Agitation Sedation Scale; Table 1), time to am-
bulate, and any adverse events.

Patients and Methods

With approval of Institutional Ethics Committee of Max
Super Speciality Hospital (a unit of DDF), New Delhi, a
total of 100 patients with BMI >35 kg/m2, either sex, age
more than 18 years, and scheduled for laparoscopic gastric
bypass were recruited to undergo this randomized prospec-
tive double blind study. The study was registered with CTRI
(CTRI 2011/12/002267).

Randomization followed a computer-generated allocation
schedule (R version 2.12), using allocation concealment to
prevent prior knowledge of treatment assignment. Numbers
were assigned in strict chronological sequence and study
participants were entered in sequence. Each study patient

Table 1 Richmond agitation
and sedation scoring Score Term Description

+4 Combative Overtly combative or violent; immediate danger to staff

+3 Very agitated Pulls on or removes tube(s) or catheter(s) or has aggressive behavior toward staff

+2 Agitated Frequent non-purposeful movement or patient–ventilator asynchrony

+1 Restless Anxious or apprehensive but movements not aggressive or vigorous

0 Alert and calm

−1 Drowsy Not fully alert, but has sustained (more than 10 s) awakening, with eye contact

In response to voice

−2 Light sedation Briefly (less than 10 s) awakens with eye contact in response to voice

−3 Moderate sedation Any movement (but no eye contact) in response to voice

−4 Deep sedation No response to voice, but any movement to physical stimulation

−5 Unarousable No response to voice or physical stimulation

Fig. 1 With the patient placed supine, a 15° tilt was achieved away
from the side in which the block had to be performed

Fig. 2 An assistant pulled the abdomen away towards the opposite
side
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was allocated a unique randomization number on successful
completion of screening, to be assigned to either control (no
TAP, NT) or intervention group (ropivacaine TAP, RT). The
randomization code was sent to the investigator (or desig-
nee) who decided the treatments according to the randomi-
zation code.

To minimize bias and confounders, the decision to accept
or reject a patient was made using inclusion and exclusion
criteria. Informed consent was obtained from participants
prior to obtaining the randomization code. Independent
anesthesiologists assessed the eligibility of the patient and
obtained the randomization number and allocation of treat-
ment type. The codes were revealed to the researchers once
the recruitment, data collection, and analysis were complet-
ed. At the end of surgery after closure of ports, with the
patient placed supine, a 15° tilt was achieved away from the
side in which the block had to be performed. An assis-
tant pulled the abdomen away towards the opposite side
(Figs. 1 and 2).

The patients of group RT received bilateral TAP block
using 20 ml of 0.375 % ropivacaine whereas patients of
group NT received 20 ml of normal saline, on each side. The
anesthesiologist drawing the drugs for TAP block was not
be involved in the study. The patients, their anesthesiolo-
gists, and the staff providing postoperative care were
blinded to group allocation. The block was performed
using Sonosite M-Turbo machine, with linear array
probe L38 (5–10 MHz).

Based on the preliminary data, we compared the usage of
Tramazac hydrochloride (TMZ) in the group NT (0.52) and

the same for group RT (0.20). We calculated that at least 45
subjects per group were required to achieve a power of 90 at
1 % level of significance. However to account for any
losses, 100 patients were enrolled in the study.

Statistical Analysis

All data collected during the study was included in the data
listings. Descriptive statistical methods were used to sum-
marize the data from this study, with hypothesis testing
performed for the outcome variable. The term “descriptive
statistics” refers to number of subjects (n); mean, median,
standard deviation (SD), minimum, and maximum for con-
tinuous data and frequencies; and percentages for categori-
cal data.

Normally distributed data were presented as mean and
standard deviation; non-normally distributed data as
medians quartiles (interquartile range). Demographic data
were analyzed using Student’s t test or Mann–Whitney U
test as appropriate. Categorical data were analyzed using
chi-square analysis or Fisher’s exact test where applicable.

Table 2 Patient characteristics

Values are expressed as
mean±SD

SD standard deviation, Min min-
imum, Max maximum

TAP control (n050) TAP study (n050) P value

Mean±SD Min–Max Mean±SD Min–Max

AGE (years) 39.1±10.6 19–62 39.9±13.3 12–69 0.723

Weight (kg) 118.2±17.8 84.4–162.5 126.04±21.8 1.4–1. 8 0.052

Height (m) 1.6±0.0 91.4–178.8 1.6±0.09 1.4–1.8 0.728

BMI (kg/m2) 45.6±6.6 29–59.7 48.1±6.3 37.5–64.0 0.062

Table 3 Patients requiring Tramazac in the first postoperative day

TMZ at various
time points

TAP control (n050) TAP study (n050) P value

TMZ at 1st hour 26 (52 %) 9 (18 %) 0.0004*

TMZ at 3rd hour 18 (36 %) 0 (0 %) <0.0001*

TMZ at 6th hour 1 (2 %) 0 (0 %) 0.315

TMZ in 24 hours 34 (68 %) 9 (18 %) <0.0001*

TAP transversus abdominis plane, TMZ Tramazac hydrochloride

*P<0.05, significant

Table 4 Sedation score at various time points

RASS
grade

−2 −1 0 1 2 P value
TAP control
(n050)

TAP study
(n050)

1st hour TAP control 9 22 19 0 0 <0.001*
TAP study 0 13 27 7 3

3rd hour TAP control 13 19 18 0 0 <0.001*
TAP study 2 7 14 0 0

6th hour TAP control 5 12 33 0 0 <0.001*
TAP study 0 0 50 0 0

12th hour TAP control 1 4 45 0 0 0.072
TAP study 0 0 50 0 0

24th hour TAP control 0 0 50 0 0
TAP study 0 0 50 0 0

Values are number of patients

RASS Richmond Agitation and Sedation Scoring, TAP transversus
abdominis plane

*P<0.05 indicates significance
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All statistical testing was be two-sided and performed
using a significance (alpha) level of 0.05. All statistical
analyses were conducted with the STATA System, version
9.0.

Results

A total of 100 patients completed the study. All patients
completed the study and there were no protocol violations.
The patient characteristics and duration of anesthesia did not
differ between the study (RT) and control (NT) groups.

The groups were comparable concerning age, weight,
height, BMI, surgical methods, and operation time (Table 2).
The application of USG-TAP block significantly reduced
the total requirement of TMZ in the first 24 h of postoper-
ative period, in the study group (Table 3). This was the
maximum in the first and third postoperative hour.

Number of patients requiring TMZ required in the first,
third, and sixth hour was found to be significantly more in
the control group (Table 3). Even though the requirement at
the sixth postoperative hour was lesser than the preceding
hours, the prolonged sedative effect of the TMZ affected the
time to ambulate. The mean TMZ required in 24 h postop-
eratively in the NT group was 48 mg and in the RT group
was 9 mg; P00.000.

Postoperatively, the median VAS pain score of the study
(RT) block group was consistently lower in the PACU at 1,

3, 6, 12, and 24 h at rest and on movement. In all patients,
VAS remained less than 4 at the end of first postoperative
day. This was associated with statistically significant inter-
group difference in the sedation score in the first six post-
operative hour (Tables 4 and 5).

Four patients in the control group required BIPAP sup-
port at the third hour in the PACU (Table 3). However, no
adverse event related to the surgical procedure or the USG-
TAP block was observed in any patient.

Time to ambulate was 6.3±1.8 h in USG-TAP and 8±
1.8 h in the control groups; P<0.001. We also assessed
patient satisfaction scores at the end of first post-op day
which was significantly more in the study group, P<
0.001, although this finding had no clinical relevance
(Table 6).

Discussion

Our study demonstrates that with a slight modification in
technique, successful ultrasound-guided TAP block could
be performed in the morbidly obese patients. Our study also
demonstrates its efficacy as part of multimodal analgesic
technique in patients undergoing laparoscopic gastric by-
pass, with reduced opioid requirement, better pain score,
decrease sedation, early ambulation, and greater patient
satisfaction.

We could not find any study demonstrating its use-
fulness in morbidly patients undergoing laparoscopic
Roux-en-Y anastomoses. The pain relief covering the
most of the anterior abdominal wall has resulted in
reduction of the analgesia requirements in the early
postoperative period [9, 11, 16–21].

The innervation of the abdominal wall is derived
from anterior divisions of spinal segmental nerves.
These nerves run laterally between the transversus
abdominis and internal oblique muscle layers of the
abdominal wall. By introducing local anesthetics into
the transversus abdominis plane through the triangle of
Petit, it is possible to block the sensory nerves of the
anterior abdominal wall before they pierce the muscula-
ture to innervate the abdomen.

Table 5 Pain score at various time points, at rest and on movement

Pain score at
various time
points

TAP control (n050) TAP study (n050) P value

Median Min–Max Median Min–Max

VAS 1st hour 4 0–6 2 0–5 <0.001*

VAS 3rd hour 3 1–6 2 0–3 <0.001*

VAS 6th hour 2 0–5 1 0–2 0.003*

VAS 12th hour 2 1–5 1 0–2 <0.001*

VAS 24th hour 1 0–2 0 0–2 0.012*

TAP transversus abdominis plane, VAS visual analogue scale

*P<0.05 indicates significance

Table 6 Significant outcomes of the study

Outcome TAP control (n050) TAP study (n050) P value

Mean ± SD Min–Max Mean±SD Min–Max

Time to ambulate (hours) 8.02±1.8 4–14 6.3±1.8 3–11 <0.001*

Patient Satisfaction Score 6 5–7 7 5–8 <0.001*

Time to ambulate is expressed as mean±SD. Patient satisfaction score is expressed as median

SD standard deviation, Min minimum, Max maximum
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Due to deep anatomic location of structures and
nerves, the US beam travels a greater distance, leading
to beam attenuation. Moreover, the image quality
through fat may be poorer as the adipose tissue has a
nonlinear relationship to frequency, whereas most bio-
logical tissues have linear relationship. In addition, the
irregularly shaped adipose layers leads to uneven speed
of sound causing phase aberration of the sound field.
So that above the focus of the transducer, there is
differing speeds of sound, leading to mismatch of
acoustic impedance at the fat/muscle interfaces
[22–24].

In obese patients, there is an increase in the number of
reflective interfaces not only leading to more echoes but also
decreasing the incident of sound available to penetrate
deeper tissues, such as nerves, vessels, or other targeted
structures. In our patients, with the modified technique, the
visibility of the muscle layers could be improved by the 15°
tilt away from the side in which block had to be performed.
An assistant pulled the abdomen towards opposite side
(Fig. 2) [25–28].

Conventionally, however, ultrasound-guided TAP
block would require placement of probe laterally behind
the midaxillary line between the iliac crest and the most
inferior extent of the ribs and local anesthetic is depos-
ited between these two muscle planes under direct vi-
sion. A 100-mm needle is passed anteriorly to come
perpendicularly into the ultrasound beam and placed
between transversus and internal oblique posterior to
the midaxillary line.

Till date, complications related to USG-TAP have not
been reported in this subpopulation. However, there has
been a report of intrahepatic injection with the blind tech-
nique. Other complications that have been described include
intraperitoneal injection, bowel hematoma, and femoral
nerve palsy [29].

These patients are very prone to airway catastrophes
following administration of opioids. We believe this
group of patients would benefit from opioid-sparing
effect of this nerve block. In the obese patient, the
goal of postoperative pain management is provision of
comfort, early mobilization, and improved respiratory
function without causing sedation and respiratory com-
promise. Although several reviews covering anesthesia
and analgesia for obese patients are published, these
are mostly expert opinion and there is a paucity of
evidence-based recommendations.

One limitation of the procedure was that a large number
of assistants were required for successful performance of the
block. We did not evaluate its effect on duration of hospital
stay as the length of stay was expected to be affected by
surgical variables as well and these were not considered for
the analysis.

Conclusion

In conclusion, postoperative pain treatment with ultrasound-
guided TAP block as a part of multimodal regimen in
morbidly obese patients undergoing laparoscopic gastric
bypass demonstrates reduction in opioid consumption, im-
proved pain scores, reduced sedation, early ambulation, and
most importantly greater patient satisfaction.
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