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Introduction: Laparoscopic cholecystectomy is the treatment
of choice for cholelithiasis. This study was undertaken to
compare transversus abdominis plane block with control group
for intraoperative hemodynamic stability and postoperative
pain relief in laparoscopic cholecystectomy surgeries.
Material and methods: A randomized prospective
observational study in the operating room and surgical ICU of
a tertiary level centre. Total 76 patients aged 20 to 70 years,
of either sex, ASA I and II, undergoing elective laparoscopic
cholecystectomy were enrolled. They were equally divided
in two groups by computer generated randomization table. In
group I, ultrasound- guided TAP block using 15 ml of 0.25%
bupivacaine was given on each side before induction of
general anaesthesia. In group II, only general anaesthesia was
given. Inj. paracetamol 1000mg was given in all the patients
before start of pneumoperitoneum. Hemodynamic parameter
was compared at intubation, at 5 mins, at insufflation, at 5, 10,
15, 30, 45, 60, 75 and 90 minutes post gas insufflations and at
extubation. Post operatively patients were monitored for pain
by VAS score and assessed at 30 mins, 1, 2, 4, 8, 12 and 24 hrs.
Results: Demographics data was similar in both groups. There
was statistically significant difference in the intra-operative
systolic blood pressure between the two groups. There was
statistically significant difference in the post-operative VAS
score in both the groups, with group I having less VAS score.
Conclusion: TAP block provide very good intraoperative
and postoperative pain relief compare to standard general
anaesthesia. It has inconsistent effect on intraoperative
hemodynamic stability.
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shown to reduce analgesics use during surgery. In addition,
these blocks do not induce hypotension and can be safely
performed even in patients taking anticoagulants and/or
antiplatelet agents. Such characteristics may prove favorable
in maintaining hemodynamics stability during abdominal
surgery. Ultrasound guidance has made peripheral nerve
blocks achievable with a high degree of reliability.

The transversus abdominis plane (TAP) block is a regional
anaesthesia technique that provide analgesia to the anterior
abdominal wall and the parietal peritoneum. It involves the
myocutaneous sensory nerve supply of the anterio-lateral
abdominal wall, where the T7- T12 intercostal nerves, the
ilio-inguinal and ilio-hypogastric nerves, and the lateral
cutaneous branches of the dorsal rami of L1-3 are blocked
with an injection of local anaesthetic between the plane of
internal oblique and the transversus abdominal muscle.

This study is done to compare the efficacy of ultrasound-
guided TAP block for laparoscopic cholecystectomy as
a part of balanced anaesthesia with the standard general
anaesthesia. Hemodynamic stability during intraoperative
period and sparing effects on analgesic drugs in postoperative
period were evaluated.

MATERIAL AND METHODS

After approval by the institutional research and ethical
committee and taking informed written consent from
patients, this randomized, prospective, open level, clinical
study was conducted on 76 adult patients of either sex, ASA
I and II of age 20 to 70 years posted for elective laparoscopic
cholecystectomy. Exclusion criteria were unwillingness,
hypersensitivity to local anaesthetic drug, anticipated
difficult airway, body mass index (BMI) >25, history of

INTRODUCTION

The pneumoperitonium produces significant physiological
changes, particularly in cardiovascular system. These are
characterized by an increase in arterial pressure, systemic
and pulmonary vascular resistances. Both mechanical and
neurohumoral factors contribute to these hemodynamic
changes.'?

The use of neuraxial anaesthesia or instillation of intra-
peritoneal local anaesthetics has been shown to increase
the efficacy of perioperative pain therapy and reduce
the consumption of analgesic drugs. Peripheral regional
anaesthesia techniques could be considered as an attractive
alternative to central neuraxial blocks or high dose intra-
peritoneal anaesthetic agents. These blocks have also been
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cardiopulmonary diseases, psychiatric illness and therapy
with adrenergic agonists, methyldopa, MAO inhibitors,
tricyclic antidepressant and benzodiazepines.

Sample size was calculated on the basis of earlier study.’?
The Mean difference was 7.38 in mean arterial blood
pressure at start of pneumoperitoneum, at 80% power and
95% confidence interval and sample size came out to be
38 per study group. Patients were randomly divided using
a computer generated random number table from www.
randomization.com into 2 groups of 38 each. GROUP I
received TAP Block with Standard General anaesthesia and
GROUP 1II received Standard General anaesthesia as per
hospital protocol.

All patients were explained the use of Visual analog scale
(VAS) score prior to surgery. Preoperative baseline heart rate
(HR), systolic blood pressure (SBP), diastolic blood pressure
(DBP) and mean blood pressure (MBP) using multipara
monitor in both the groups were noted.

In group I patients, an experienced anaesthesiologist, who
was not a part of the anaesthesia team performed ultrasound-
guided TAP block using Portable USG machine (Titan™,
Sonosite Inc., US) before induction of general anaesthesia.
He was blinded from postoperative observation including
data analysis. Inj. Midazolam 0.02mg/kg was given before
performing the TAP block. Oxygen at 2L/min started.
Using aseptic preparation, a high frequency (7 to 12 MHz)
linear ultrasound probe was placed obliquely on the upper
abdominal wall along the subcostal margin near the midline.
The rectus abdominis muscle was identified first, then
probe was gradually moved laterally and obliquely along
the subcostal margin and the transverses abdominis muscle
identified lateral to the rectus muscle. The skin and the
subcutaneous tissue near needle entry point was anaesthetized
with 2% lignocaine after identification of the transverses
abdominis neurofascial plane between the internal oblique
and the transverses abdominis muscle. Then 23 G, 8.9 cm
long needle was introduced medial to lateral with in-plane
approach to reach transverses abdominis plane (Fig 1). On
entering the facial plane, 15 ml of 0.25% bupivacaine was
injected after negative aspiration. The injectate solution
spread in the plane was confirmed by formation of dark oval
pocket (Fig 2). Same procedure was performed on other side.
In both the groups, for standard anaesthesia, premedication
with inj. Glycopyrolate 0.004mg/kg, inj. Pentazocine 0.6mg/
kg was given, induction with inj. Propofol 2mg/kg and inj
succinylcholine 1.5mg/kg was done, endotracheal intubation
done and maintained with 1 MAC Sevoflurane in 60%

and EtCO, were recorded prior to induction, at intubation,
5 mins after intubation, at insufflation, 5, 10, 15, 30, 45, 60,
75, 90 mins after insufflation and at extubation. Any changes
in hemodynamic parameter more than 20% on either side of
baseline was considered significant. At the end of surgery,
neuromuscular blockade was reversed with neostigmine
50 upg/ kg and glycopyrrolatel0 pg/kg intravenously.
After fulfilling the parameter patients were extubated and
transferred to post-anesthesia care unit. Time duration of
pneumoperitoneum and surgery were noted.

Post operatively patients were monitored for pain using
visual analogue scale (VAS) at 30 minutes, 1, 2, 4, 8, 12 and
24 hour intervals. Any adverse events like nausea, vomiting
and shoulder tip pain were recorded. Inj Tramadol 50mg
intravenously was used as rescue analgesic if VAS score was
more than 5. Time and total dose required was noted.

Data analysis was done with the help of SPSS Software
version 15 and Sigma Plot version 12. Quantitative data
variables were presented with the help of Mean, Standard
Deviation, Median and Interquartile range. Comparison
among study group was done with the help of Unpaired T
test or Mann-Whitney test as per results of Normality tests.
Intra group analysis was done with the help of Paired T test.
Qualitative data variables were presented with the help of
Frequency and Percentage table association among study
group was assessed with Chi-Square test. P value less than
0.05 was taken as significant level.

RESULTS

The two groups were comparable in terms of age, sex,
weight, ASA grading, mean duration of surgery, mean
duration of anaesthesia and mean duration of insufflations
(Table-1). The baseline HR, SBP, DBP, MBP and RR values
were comparable in both groups (Table-2).

The two groups were comparable in terms of intraoperative
EtCO, and respiratory rate. Comparison of heart rate at
regular intervals with basal heart rate, P value was significant

Study parameter Groupl | GrouplIl P value
Age 47.50 48.82 0.572
Sex M/F 11/27 15/23 0.333
Weight 60.37 60.13 0.662
ASA grading I/IT 12/26 10/28 0.613
Duration of surgery 1.84 1.79 0.431
Duration of anesthesia 2.24 2.16 0.229
Duration of insufflation 1.57 1.49 0.625

Table-1: Demographic data were comparable in both the

Nitrous oxide/40% oxygen mixture and Inj Atracurium R

intermittently. Controlled mechanical ventilation was given

to maintain end tidal carbon dioxide (etCo,) between 30- Study parameter GroupI | GroupIl | Pvalue

40 mmHg. Inj. Paracetamol 1000mg slow IV infusion was Heart rate 92.47 87.82 0.439

given in all the patients before start of pneumoperitoneum. Systolic blood pressure 136.39 142.39 0.121

Pneumoperitoneum was created by insufflations of CO, and Diastolic blood pressure 82.71 79.21 0.086

operation table was tilted to about 15° head-up and 10° left Mean blood pressure 100.61 100.27 0.895

oblique. Intra- abdominal pressure (IAP) was not allowed to Respiratory rate 14.34 14.95 0.205

exceed 12 mmHg. Inj. Dynapar 75 mg was given to all the Table-2: Baseline hemodynamic data were comparable in both

patients. Hemodynamic parameters, Respiratory rate (RR) the groups
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from 45 minutes to 90 minutes in both the groups (Table 3).
Comparison of SBP among study groups, the difference was
statistically significant from intervals of 30 minutes to 90
minutes, P values < 0.05 with group I having lesser values.
Comparison of SBP at regular intervals with basal SBP, the
difference was not statistically significant from 30 minutes to
75 minutes in group I, while the difference was statistically
significant in group II. In comparison of DBP among study
groups, the difference was statistically significant from
intervals of 15 minutes to 90 minutes. In comparison of DBP
at regular intervals with basal DBP, the difference was not
statistically significant at intervals of 45 to 90 minutes in both
the groups. In comparison of MAP at regular intervals with
basal MAP, the difference was not statistically significant at
intervals from 30 to 90 minutes in both the groups (Table 4).
In comparison among the study groups for VAS score, the
difference between the median values among the two groups
was statistically significant with group I having lower VAS

Time Grpl Grpll P value
Mean SD Mean SD
30 min 3.39 1.10 5.13 1.14 8.53E-08
1 hour 3.34 0.97 4.97 1.28 1.92E-07
2 hour 3.39 1.03 5.13 1.60 3.08E-06
4 hour 3.63 1.05 5.26 1.45 4.83E-07
8 hour 3.68 1.02 5.21 1.32 5.70E-07
12 hour 3.79 1.07 5.05 1.43 3.52E-05
24 hour 3.68 0.93 5.03 1.40 6.53E-06
Table-5: VAS score comparison among both groups
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score(Table 5) (graph 1). In comparison among study group
for inj. Tramadol given, p valve was significant with group I
having lower requirement for the drug. In comparison among
study group for incidence of shoulder pain, the difference
was not statistically significant between the two groups.

DISCUSSION

The establishment of laparoscopic cholecystectomy as an
outpatient procedure has accentuated the clinical importance
of stabilizing intraoperative hemodynamic changes, reducing
early postoperative pain and hasten early discharge. Pain
can induce hemodynamic changes both intraoperatively
and postoperatively. Improved postoperative pain treatment
using opioid-sparing methods may facilitate a high success
rate of outpatient laparoscopic cholecystectomy.* Although
the pain following a laparoscopic cholecystectomy is less
intense than open surgery, patients often suffer visceral pain
with coughing, respiratory movements and mobilization and
shoulder pain secondary to peritoneal insufflations. TAP
block to reduce postoperative pain has been studied, but there
are limited studies to evaluate intraoperative hemodynamic
stabilization effect of the block with local anaesthetics.
Mandy Perrin et al® conducted a study to show that
pneumoperitonium causes increase in IAP which along
with alteration in the patient's position and effects of carbon
dioxide absorption cause changes in physiology, especially
within the cardiovascular and respiratory systems. Ishizaki
et al® tried to evaluate the safe TAP during laparoscopic
surgery. They observed a significant fall in cardiac output
at 16 mm Hg of IAP. Hemodynamic alterations were not
observed at 12 mm Hg of intra-abdominal pressure. Taking
into consideration these factors IAP was preset to maximum
12 mm Hg in our study.

In a study done by Chen CK et al’ to determine the area
covered by the type of TAP block, concluded that ultrasound
guided oblique subcostal TAP block provides a wider
analgesic blockade than the posterior approach, with the
possibility of being suitable for surgery both superior and
inferior to the umbilicus. So in our study we decided to give
subcostal TAP block rather than using the classical approach.
When the block is performed by the so-called "pop" or
"double pop" technique in the anatomical area of the Petit

Section: Anaesthesiology
Volume 8 | Issue 2 | February 2021 |

International Journal of Contemporary Medical Research

ISSN (Online): 2393-915X; (Print): 2454-7379 I




Varma, et al.

Transversus Abdominis Plane Block with Control Group for Intraoperative Hemodynamic Stability

triangle, inadvertent needle position can result in severe
complications like bowel puncture, nerve injury and puncture
of the liver. A. A. El-Dawlatly et al® performed a study to
describe a method of ultrasound-guided TAP block. USG
guidance enables exact placement of the local anaesthetic
for the block. In our study we preferred using USG rather
than the landmark technique for correct placement of drug
and avoid complications.

Yoon Suk Ra et al’ conducted a study to compare efficacy of
local anaesthetics according to the concentration in patients
undergoing laparoscopic cholecystectomy. They concluded
that the US-TAP block with 0.25% or 0.5% levobupivacaine
30 ml significantly reduced postoperative pain, and there is
no significant difference in the quality of pain control by
the concentration of levobupivacaine. In our study we used
0.25% bupivacaine plain, as using higher concentration has
no additional benefits.

Qianlin Zhu et al'® conducted a study to investigate the
effects of CO, insufflation on hemodynamic and respiratory
function during laparoscopic inguinal hernioplasty. It
was observed that blood pressure, EtCO, and PaCO,
increased significantly, whereas heart rate and pH decreased
significantly (P < 0.05). In our study it was found that the
HR values during insufflation had deviated from the baseline
values and were significant (p < 0.05) from 45 to 90 minutes
in both the groups. This was in accordance with the earlier
study. We also observed that giving TAP block did not
prevent the heart rate variability. We compared the HR of
control group to study group. Baseline of both groups were
comparable. Also comparison between the two groups at
insufflation and at regular intervals was not significant (p
> 0.05). This was not in accordance with the studies done
by Al-Sadek WM!" which states that giving TAP block
controls hemodynamic variability. The possible explanation
can be the small sample size of our study and needs further
evaluation with a large sample size.

In our study it was observed that the SBP values in group II
during insufflation had deviated from the baseline values and
were significant (p < 0.05) from 30 to 60 minutes. The DBP
values during insufflation had not deviated from the baseline
at 45 to 90 minutes. Also the MAP values during insufflation
had not deviated from the baseline at 45 to 90 minutes.
This was in partial accordance with the study done by Joris
JL et al*> who observed that laparoscopic cholecystectomy
in head-up position results in significant hemodynamic
changes in healthy patients, particularly at the induction
of pneumoperitonium. Our study showed that creation of
pneumoperitonium leads to significant changes in SBP after
30 minutes.

M. Tsuchiya et al'? performed a prospective, randomized
study to compare a group receiving general anaesthesia
and TAP block with a group receiving general anaesthesia
alone for intraoperative hemodynamic stability in high
risk abdominal surgery patients. They concluded that for
abdominal surgery in patients with severe cardiovascular
disease, combining TAP block with general anaesthesia

promotes intraoperative hemodynamic stability and early
emergence from anaesthesia. In our study we found that
the SBP values during insufflation had not deviated from
the baseline values and the difference was not statistically
significant from 30 to 75 minutes (p > 0.05) in group . This
was in accordance with the earlier study. The control of SBP
after 30 minutes must be due to the time taken for the local
anaesthetics to act on the peripheral nerve. The DBP and
MAP values were neither deviated in control group or in
study group after 45 minutes of insufflation.

Similarly when the SBP, DBP and MAP were compared
between the two groups, it was not significant initially (p
> 0.05). But SBP values became statistically significant at
intervals from 30 minutes to 90 minutes. Our study showed
that giving TAP block has no effect on hemodynamic
variability initially, but after 30 minutes it has effect on SBP
upto 90 minutes. This might be due to the time taken by the
drug to act on the peripheral nerves.

SBP is getting affected by many factors and pain is one of
the major factor. TAP block controls pain at port insertion
site and intraoperative pain by blunting the neuro-humoral
response to abdominal insufflation as well as intraoperative
procedures, so SBP gets controlled. In our study TAP block
doesn’t influences HR, DBP and MAP, this may be a due to
smaller sample size.

In our study, the pain scores were compared by VAS scale
and was significantly low in group I (p < 0.05) at all the
times. It was found that preoperative administration of TAP
block results in better postoperative pain outcomes.

Main limitation of our study was sample size. Further studies
needs to be done with larger sample size.

CONCLUSION

Laparoscopic cholecystectomy is associated with significant
hemodynamic changes intra-operatively and visceral pain
postoperatively. Preoperative TAP block provide good
intraoperative pain relief and as a preemptive analgesia for
postoperative pain relief is a safe option. Postoperative pain
score and reduction in analgesic drugs requirement leading
to improved overall patient satisfaction and recovery. It has
less effect on intraoperative hemodynamic stability.
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