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ABSTRACT
Introduction

Patients undergoing laparoscopic cholecystectomy have
moderate post-operative pain in the early post-operative
period. There are several modalities to manage pain in the
postoperative period. Subcostal transversus abdominis
plane block is one of the effective methods for pain
management. The objective of our study was to compare
the analgesic efficacy of subcostal transversus abdominis
block versus local infiltration at the port site with bupivacaine
in patients undergoing Laparoscopic cholecystectomy
under general anesthesia.

Methodology

This is a prospective randomized study of 60 patients of age
group 18 — 60 years of either gender, of ASA PS | and I
scheduled for laparoscopic cholecystectomy under general
anesthesia and were randomly divided into two groups.At
the end of the surgery 20ml of 0.25% bupivacaine was
administered with ultrasound guided subcostal transversus
abdominis plane block bilaterally in group T and local
infiltration at the port sites in group L. Visual analogue scale
at 0, 2, 6, 12 and 24 hours at rest, time of rescue analgesia
and opioids consumption were recorded.

Result

Both the groups were comparable with each other to assess
pain scores and analgesic requirements. Group T had less
pain at rest (<0.001) on visual analogue scales and also less
analgesic and opioids consumption compared to group L
(<0.001), which were found to be statistically significant.

Conclusion

Subcostal transversus abdominis plane block is beneficial,
effective and reliable method in providing post-operative
analgesia in patients after laparoscopic cholecystectomy
compared to local infiltration at port sites.
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INTRODUCTION

Laparoscopic cholecystectomy is a safe and common
procedure done for various symptomatic gallbladder diseases.
Although it is minimally invasive, many of the patients
experience moderate to severe painin the early postoperative
period." Pain after laparoscopic cholecystectomy has several
origins: incisional, local, visceral, peritoneal and referred.’
Conventional opioid analgesia has its own side effects like
nausea, vomiting, sedation and delayed discharge from the
hospital. Transversus abdominis block has been frequently
used to provide anaesthesia to the anterolateral wall. Pain
after laparoscopic cholecystectomy is mediated via the
segmental innervation by nociceptive afferent pathway
along the transversus abdominis fascial plane.* TAP block
has an important role in postoperative analgesia after
abdominal surgery because after the deposition of the local
anaesthetics in the transversus abdominis plane, it will
produce sensory block over the anterior abdominal wall
from T7-T11. The main concern of pain after laparoscopic
cholecystectomy is from the abdominal wall incision and
many studies reported the benefits of TAP block only in
surgery of lower abdominal wall.

Hebbard et.al in 2008, first described ultrasound guided
subcostal transversus abdominis plane block (sTAP) which is
avariation of TAP and covers the supraumbilical distribution
of the block as well the entire abdomen.” In the subcostal
approach, the drug is deposited between the rectus
abdominis and the transversus abdominis muscle. Thus T6-
T9 nerves supplying the upper abdomen just below the
xiphoid and parallel to the costal margin are blocked.®’ sTAP
is preferred for postoperative analgesia after laparoscopic
cholecystectomy as it has decreased opioid consumption,
faster hospital discharge and supraumbilical analgesia.’

The rationale of our present study was to compare the
analgesic efficacy between bilateral sTAP block versus local
port site infiltration and to evaluate the time of rescue
analgesia and opioid consumption in all the patients
undergoing laparoscopic cholecystectomy under general
anaesthesia.

METHODOLOGY

This prospective randomized study was carried out in the
Department of Anaesthesiology at Nobel Medical College
Teaching Hospital from September 2020 to September 2021
after getting ethical clearance from the institutional review
committee. Sixty patients of age group 18-60 years of either
gender, of ASA physical status | and Il with symptomatic
gallstone diseases scheduled for laparoscopic
cholecystectomy under General anesthesia and willing to
participate in the study were enrolled. Exclusion criteria
were patients unwilling to participate in the study,
coagulopathies, allergy to local anaesthetics, patients with
ASA Il or more. Informed written consent was taken. Pre-
anaesthetic checkup was done a day before surgery and the
patients were introduced regarding the concept of the study
and visual analogue scale(VAS ) in which 0 =means no pain
and 10 =means worst pain imaginable. Prior to surgery
patients were kept nil per oral for 8 hours. Premedication
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was done with tab. ranitidine 150 mg orally. A total of 60
patients were divided into two groups of 30 each, viz. group
T (STAP block) and group L (local infiltration). In the
operation theatre, as soon as the patient arrived, an 18G
intravenous cannula was inserted in the non -dominant
hand and ringer lactate was infused at a rate of 70ml/hr. As
per ASA Standard recommendation non-invasive monitors
were attached to monitor ECG, HR, NIBP and SPO,. Induction
was done with midazolam (0.02mg/kg), fentanyl (2mcg/kg),
propofol (2.5 mg/kg) and vecuronium (0.1mg/kg). After
intubation, anaesthesia was maintained by 50% 02 in air,
isoflurane 1-1.5% and intermittent doses of vecuronium.
Minute ventilation was maintained and adjusted to keep
End tidal carbon dioxide (ETCO,) below 45 mm Hg. At the
end of the surgery, group T was administered ultrasound
(US) guided subcostal TAP block bilaterally, with 20 ml of
0.25% bupivacaine by an experienced anesthesiologist.
Patients in group L received local anesthesia at the port
sites with 20 ml of 0.25% bupivacaine by the operating
surgeon. For group T under aseptic conditions the
procedure was performed with the Sonosite M-turbo US
with a linear probe of 6-13MHz using a 22 G 100mm
stimuplex needle with an in-plane technique was applied.
The probe was placed in horizontal position just under the
xiphisternum and moved subcostal laterally until the
transversus abdominis starts beneath the rectus abdominis
muscle, the needle was guided and after aspiration 20ml of
0.25% bupivacaine was deposited between the rectus
abdominis and the transversus abdominis plane. Patients
were reversed after fulfilling extubation criteria and shifted
to Post anaesthesia care Unit (PACU).

Pain scores were assessed at rest and on movement by a
resident doctor blinded to the study to both the groups in
PACU using VAS 0-1 . VAS was assessed at Ohr and 2hr in
PACU and then they were shifted to post operative ward
after fulfilling the discharge criteria and henceforth pain
scores were assessed there at 6, 12, and 24 hrs by the ward
nurse and patients with VAS >4 were supplemented rescue
analgesics. Postoperative nausea and vomiting were also
recorded. SPSS was used for statistical analysis and for
descriptive statistics percentage, mean and standard
deviation were calculated along with graphical and tabular
presentation. For inferential statistics Mann Whitney U test
was applied to find out the significant differences (p values
<0.05) between groups and VAS scores,

RESULTS

Table 1: Baseline data of enrolled patients

Age (years) £SD | 41.63 +£11.99 |40.23 +11.42 | 0.645
Gender
Female | 25 (83.3) 21(70.0) 0.222
Male 5(16.7) 9(30.0)
pMm* 3(10.0) 1(3.3) 0.268
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Diabetes Mellitus

The baseline data were not significant with both groups. The
mean age in years were 41.63 £ 11.99 and 40.23 +11.42 in
STAP block and local infiltration respectively (p=0.645). In
gender, 16.67% and 30.0% were male (p=0.222) and 10.0%
and 3.3% had DM (diabetic mellitus) (p=0.268) in sSTAP block
(groupT) and Local infiltration (group L) respectively.

Comparison of VAS at rest by groups

VAS O we
LE YAS m D e
WA miwe
WAS #l1ThE
VAT 2

Group

Figure 1: Post-operative VAS score in different time interval
by Groups

Table 2: Level of Significant values between the groups

p values <0.001

Remarks Sig. Sig. Sig. Sig. Sig.

The post-operative pain score (VAS) at rest and movement
was found to be significant at 0, 2, 6, 12, and 24 hours
between the groups ie. sTAP block (group T) and Local
infiltration (group L) respectively. The VAS score was
significantly high in group L at different hours which was
presented in above box-plot, where p values were given in
table below by using non-parametric Mann-Whitney test.

Table 3: Opioid consumption and rescue analgesia by

p value

24 Hour fentanyl
consumption(mcg/kg)

2467 | 2417 | 79.00 |1863| <0.001 | S

Rescue Analgesia (Hour) | 3.45 | 1.12 1.75 | 0.70 | <0.001 Sig

The 24-Hour fentanyl consumption was found to be
significantly high in group L (p<0.001) and the average
Rescue Analgesia (Hour) for the patients in the same group,
which was found to be highly significant (p<0.001).
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Table 4: Complications during study period by groups:

Complication Categories P value GEGENS
29 30
Absent
49.2% 50.8%
Nausea 0.313 NS
1 0
Present
100.0% 0.0%
28 30
No
48.3% 51.7%
Vomiting 0.150 NS
2 0
Yes
100.0% 0.0%

Complications like nausea and vomiting were not found to
be significant between these two groups.

DISCUSSION

Laparoscopic cholecystectomy is an elective procedure
widely performed. Patients suffer considerably on the day of
surgery and analgesia is required frequently. Patients suffer
from significant pain which is of parietal, visceral, incisional
and referred postoperative pain. Placement of trocars
through the abdominal wall causes parietal pain which is
superficial in nature. Intraperitoneal dissection and
insufflation of CO2, resulting in distension of the abdominal
wall causes visceral pain which is dull, more diffuse than
parietal pain, and difficult to locate. Referred shoulder tip
pain is caused by the prolonged elevation of the diaphragm
and residual gas from CO2 insufflation.

Poor pain control in the postoperative ward results in
decreased patient satisfaction, delayed recovery and
discharge from the hospital and increased postoperative
complications. Traditionally opioid has been used to manage
postoperative pain. Due to increasing awareness of opioid
related adverse events including respiratory depression,
paralytic ileus and sedation has led to shift towards utilizing
opioid sparing technique for postoperative analgesia. Good
postoperative analgesia is an important component of
adequate perioperative care. It is associated with improved
outcome, a reduction in perioperative stress, improved
patient satisfaction and coupled with a reduction in opioid
consumption and recovery time following elective
laparoscopic surgery. The aim of treating postoperative pain
is to eliminate or at least reduce pain to a minimum level, to
accelerate the healing process and to avoid side effects that
can emerge with treatment.

Ultrasound guided TAP blocks can be given through different
approaches, currently the 3 main approaches are: posterior,
subcostal and oblique subcostal.” We have used the
subcostal approach in our study as it blocks T6-L1
dermatome by depositing the drug bilaterally. Subcostal TAP
block was reported to have provided effective and long
lasting analgesics in the anterior abdominal wall from
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xiphopid to edge of lower abdomen. Classical TAP or TAP
block has its own complications like liver injury, bowel
hematoma, nerve injury, unpredictable spread of local
anaesthetics with subsequent motor block.””"* The
ultrasound guided TAP blocks revolutionized this technique
as a part of multimodal post operative pain management. **
Under ultrasound guidance most of the complications are
reduced significantly because it increases the margin of
safety by proper visualization of the anatomy, the needle
shaft and tip thus deposition of local anaesthetic agents and
spread between the layers are under direct vision. Hence,
the volume of drug injected is less and success rate is
increased.” The Subcostal TAP block provides effective
analgesia and covers the supra-umbilical distribution of the
block as well as the entire abdomen.

The demonstrated analgesics efficacy of subcostal TAP in
elective laparoscopic cholecystectomy is consistent with
prior studies that demonstrate reduction in opioid analgesic
requirement and reduced pain scores following TAP block in
appendix, hysterectomy.” Ultrasound guided TAP block
facilitates the anatomical distribution of block whereas
portside infiltration is infiltrated without any anatomical
distribution. Portsite infiltration of local anaesthetics blocks
sensory nerves of the anteriorabdominal wall but sinceitisa
blind technique, the block can be unpredictable as the
landmarks are not defined and the deposition of the drug in
the correct anatomical planeis not confirmed. The improved
quality of postoperative analgesia associated with STAP
block further supports a growing body of evidence that TAP
block is superior to traditional port infiltration technique.
Many recent literatures have shown studies on multimodal
analgesia to provide excellent analgesia in patients.
Subcostal TAP block is an effective component of multimodal
analgesia and is currently used in abdominal surgeries for
post-operative pain management.

Recent studies have shown beneficial results for TAP block in
giving postoperative analgesia for upto 24 hours following
abdominal surgery.”**® Subcostal TAP block effectively
reduces opioid analgesic requirement in elective laparoscopic
cholecystectomy and reduces the burden of these patients
on recovery status. In our study 60 patients were equally
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divided into 30 patients in each group and were comparable
in gender, age and ASA PS classification.*** The present
study has showed that Post-operative pain was decreased
significantly at 0, 2, 6, 12, and 24 hours at rest and on
movement with the group receiving subcostal TAP block in
comparison to local infiltration at port site as evidenced by
lower VAS scores. There was decreased 24 hours opioid
consumption and delayed request for first rescue analgesics
in subcostal TAP block group. There was no local anaesthetic
toxicity during the study in the 60 patients as we used
ultrasound in real time and the drug volume was low.
Nausea and vomiting was statistically insignificant (p value
0.313 and 0.150) as it might be due to decreased opioid
consumption. The superior analgesia provided by subcostal
TAP block extended the spread of analgesia upto
dermatome T6 level where epigastric portis placed.

CONCLUSION

Subcostal transversus abdominis plane block is beneficial,
effective and reliable method in providing post-operative
analgesia in patients after laparoscopic cholecystectomy
compared to local infiltration at port sites. It produced
improved pain scores, less analgesic requirement and
greater patient satisfaction.

LIMITATION OF THE STUDY

Patients with ASA physical status grade | and Il were only
involved in this study. So these results might not be
applicable in patients with higher grades. The sample size of
the study was small and was carried out at only one
institution which was too small for broad generalization.
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