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ABSTRACT

Aim: Laparoscopic Cholecystectomy (LC) is one of the most performed surgeries in daily general surgery practice and inadequate pain relief following
surgery is associated with prolonged hospital stay. Transverse abdominis plane block (TAPB), port site local anesthetic injection (PSLAI) and gallbladder
bed local anesthetic spraying (GBLAS) account for a part of numerous pain management strategies. In this study, we aimed to compare post-operative
pain after laparoscopic cholecystectomy in transverse abdominis plane block (TAPB), port site local anesthetic injection (PSLAI) and gallbladder bed local
anesthetic spraying (GBLAS) approaches.

Materials and Methods: 99 patients were randomized into 3 groups. Patient-Controlled Analgesia (PCA) was utilized, and total analgesic demand and dos-
age were recorded along with Numerical Rating Scale (NRS) values at post-operative (p.o) 2, 6,12 and 24 hours.

Results: At p.o 24 hours, there was no statistically significant difference between groups in terms of PCA readings. However, NRS values were significantly
higher in PSLAI group compared to TAPB and GBLAS groups.

Conclusion: This study is unique as it compares the three methads in a single trial. While GBLAS gains slightly more attention as it is associated with a
shorter procedure, all three methods are viable and might even be combined. We believe this study will pave way for future randomized controlled trials
(RCT) in this regard.

Keywords: Laparoscopic cholecystectomy, Transverse abdominis plane block, Port site local anesthetic injection, Gallbladder bed local anesthetic spraying,
Pain management

LAPAROSKOPiK KOLESISTEKTOMi SONRASI POSTOPERATIF AGRI NASIL YONETILiR? GG FARKLI YAKLASIMIN KARSILASTIRILMASI: PROSPEKTIF RANDOMIZE
KONTROLLU BiR CALISMA

OzeT

Amag: Laparoskopik Kolesistektomi (LC), giinliik genel cerrahi pratiginde en gok yapilan ameliyatlardan biridir ve ameliyat sonrasi agrinin giderilmesinin
yetersiz olmasl, hastanede kalig siiresinin uzamaslyla iliskilidir. Transvers abdominis diizlem blogu (TAPB), port bélgesi lokal anestezik enjeksiyonu (PSLAI)
ve safra kesesi yatagi lokal anestezik piiskiirtme (GBLAS), cok sayida agri yonetimi stratejisinin bir pargasini olusturur. Bu calismada, transvers abdominis
diizlem blogu (TAPB), port bdlgesi lokal anestezik enjeksiyonu (PSLAI) ve safra kesesi yatagi lokal anestezik piiskiirtme (GBLAS) yaklagimlarinda laparoskopik
kolesistektomi sonrasi postoperatif agriyi karsilastirmay amacladik.

Gereg ve Yontem: 99 hasta 3 gruba randomize edildi. Hasta Kontrollii Analjezi (PCA) kullanildi ve toplam analjezik talebi ve dozu, postoperatif (p.0) 2, 6,12 ve
24, saatlerde Sayisal Derecelendirme Olgedi (NRS) degerleri ile birlikte kaydedildi.

Bulgular: Postoperatif 24. saatte gruplar arasinda PCA agisindan istatistiksel olarak anlamli bir fark yoktu. Bununla birlikte, NRS degerleri PSLAI grubunda
TAPB ve GBLAS gruplarina kiyasla anlamli olarak daha ytiksekti.

Sonug: Bu calisma, tek bir denemedeki {ig yontemi karsilastirdigi icin benzersizdir. GBLAS, daha kisa bir prosediirle iliskili oldugu icin biraz daha fazla dik-
kat cekerken, her {i¢ yontem de uygulanabilir ve hatta birlestirilebilir. Bu galismanin, bu konuda gelecekteki randomize kontrollii galismalarin (RCT) 6niinii
acacagina inaniyoruz.

Anahtar kelimeler: Laparoskopik kolesistektomi, Transvers abdominis diizlem blogu, Port bdlgesi lokal anestezik enjeksiyonu, Safra kesesi yatagi lokal
anestezik piiskiirtme, Agri yonetimi
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POST-OPERATIVE PAIN AFTER LAPAROSCOPIC CHOLECYSTECTOMY

INTRODUCTION

Laparoscopic Cholecystectomy (LC) is one of the most
common surgical operations and frequently performed
globally in general surgery practices (1,2). Generally, a
short hospital stay is expected in the post-operative
(p.o) period. Despite being a minimally invasive proce-
dure, post-operative pain is not rare and inadequate
pain management might complicate this process (3).
Although there is less postoperative pain in LC surger-
ies than in open cholecystectomy, severe pain, espe-
cially in the first 24 hours, is a common complaint (4).
Pain after LC consists of somatic and visceral compo-
nents, and various modalities have been tried to reduce
post-operative pain (5). Transverse abdominis plane
block(TAPB), port site local anesthetic injection (PSLAI)
and gallbladder bed local anesthetic spraying (GBLAS)
are among the preferred pain relief options and various
studies revealed their significance compared to place-
bo, in this regard (6-11).

The existing studies in the literature demonstrate that
findings of pain managementapproachesare controver-
sial. Naturally, pain is a subjective perception and thus
findings can be controversial. However, this fact alone
emphasizes that standardized prospective studies are
still invaluable to determine the true efficacy of these
individual applications and their superiority, if there is
any indeed. In this study, we aimed to compare these
three methods in p.o. pain management in patients who
underwent elective LC at General Surgery Department
of University of Health Sciences Sultan 2. Abdulhamid
Han Training and Research Hospital, Istanbul.

MATERIALS AND METHODS

The study was designed as an open label randomized
controlled trial. To determine the necessary number
of patients with a a=0.05 (error rate) and power=0.90
(1-B), G-power programme (Version 3.1) was utilized.
To homogenize and randomize the groups, functions,
which are present at “https://www.random.org/inte-
ger-sets” were utilized and 99 sets were created. With
"RANDBETWEEN" command in Excel, 11 blocks were
created and thus patients were randomized accordingly
(Table 1). The study included a time range of November 1,
2021, to March 1, 2022. The age of the patients included
in the study are 21-83 (avg. 50.3).

Table 1. Randomization Sets

SetNo | No. Set
10 1 D3, D1, D3, D1, D3, D1, D2, D2, D2
7 2 D3, D3, D2, D3, D1, D1, D2, D1, D2
49 3 D3, D3, D1, D2, D2, D3, D1, D1, D2
89 4 D2, D3, D1, D1, D3, D3, D2, D2, D1
90 5 D3, D1, D2, D2, D2, D3, D3, D1, D1
22 6 D3, D2, D2, D1, D2, D3, D3, D1, D1
66 7 D2, D1, D3, D3, D1, D2, D1, D2, D3
55 8 D1, D3, D3, D2, D3, D1, D1, D2, D2
96 9 D2, D2, D1, D2, D1, D1, D3, D3, D3
38 10 D2, D1, D3, D3, D1, D1, D2, D3, D2
78 n D2, D3, D1, D2, D2, D3, D3, D1, D1
Group D1=Local anesthesia group
Encodings D2= Subcogtal TAP grgup
D3=Port entry site analgesia group

Following a brief study introduction and obtaining in-
formed consent, a total of 99 patients were randomized
into three groups. All patients were operated on under
general anesthesia. A standard LC was performed by uti-
lizing two 10-mmand two 5-mm trocars. In Group 1,5 mm
bupivacain was injected at each trocar sites at the end
of the procedure. In Group 2, the plane between external
oblique and transverse abdominis muscles in right lum-
bar triangle of Petit's was reached with a 21GX100mm
needle(StimuplexR A, Braun, Insulated Needle, USA)un-
der real time visualization with a high frequency ultra-
sound probe (SonoSite MTurbo HFL50x/15-6 MHz Lineer
Transducer SonoSite, Inc. Bothell, WA 98021 USA). 20 mi
0.5% concentrated bupivacaine (Bustesin® 0,5%, Vem,
Turkiye) was injected into this plane at the end of the
procedure. In group 3, 20 ml 0.5% concentrated bupi-
vacaine was sprayed onto the gallbladder bed before
trocar removal. PCA administration was ensured for
all patients (5mg/ml Tramadol with 20 mgq initial dose).
Patients’ analgesic demands, administrations, total
analgesic dosage, nausea-vomitting, and if applicated,
extra analgesics and their dosages were recorded at
p.o 2, 6, 12 and 24 hours. Also, the first-time frame, in
which NRS exceeded 3 points were recorded and these
patients were given IV paracetamol 1 gr 3*1 and if nec-
essary |V dexketoprofen 50 mg. For the patients, whose
NRS scores never exceeded 3, the latter mentioned an-
algesic treatment was omitted.
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Statistical Analysis

Statistical analysis was performed with SPSS 28.0.
Distribution of variables was assessed with Kolmogorov
Simirnov test. Independent quantitative data were ana-
lyzed with ANOVA, unpaired t-test, KNSRkal-Wallis and
Mann-Whitney U tests. Dependent qualitative data were
analyzed with MC Nemar test. Independent qualitative
data were analyzed with Chi-square and Fischer tests.

RESULTS

Table 2 demonstrates the demographic findings along
with ASA scores, additional analgesic treatment, pro-
cedures and their respective durations. There was no
statistically significant difference between groups in
terms of age, BMI, ASA scores and additional analge-
sic treatment (p>0.05) (Table 3). However, male popu-
lation percentage was significantly higher in Group 1
compared to others (p<0.05). Procedure duration was
significantly longer in Group 2 (p<0.05). However, to-
tal operative time comparison between groups was
insignificant (p>0.05). No statistically significant dif-
ference was found between groups in terms of PCA
demands (p>0.05) (Table 4). NRS scores were indiffer-
ent between groups at p.o 2, 6, and 12 hours. However,
p.0 24-hours evaluation revealed significantly higher
NRS scores in Group 1 compared to others (p<0.05).

DISCUSSION

P.o pain management is critical in all surgical proce-
dures. Considering the LC frequency, even a slight in-
crease in patients’ comfort may have tremendous ef-
fects on health care systems and providers. Despite
being a routine procedure, this aspect remains con-
troversial. Therefore, we evaluated three different ap-
proaches in a single clinical trial.

Patients were homogenously distributed between
groups, despite a male predominance coincidence
in Group 1. Along with proper randomization, espe-
cially selection bias was avoided in this study and the
above-mentioned differences and/or indifferences can
be attributed to the procedures alone. TAPB duration
was significantly longer than others. However, this pro-
longation did not affect the total operative time signifi-
cantly. And considering the complexity of the proce-
dure, a longer time requirement is only natural. PSLAI
Group’s NRS scores at 24 hours were found to be sig-
nificantly higherin Group 1compared to others. While it
might be considered as a disadvantage, any pain which
does not necessitate PCA usage, can be considered as
tolerable and therefore the significance of this finding
is open to debate.

Table 2. Demographic Data

Min - Max Median Avg.£SD/n-%
Age 21.0 - 83.0 51.0 50.3 + 14.5
Sex Female B4 65.3%
Male 34 34.7%
Height 150.0 - 190.0 165.0 165.3 + 8.3
Weight 59.0 - 105.0 77.0 77.5 + 1.0
BMI 19.5 - 38.3 275 28.4 + 3.9
I 34 34.7%
ASA Score Il 60 60.2%
1] 4 41%
Additional (-) 91 92.9%
Analgesic (+) 7 71%
Procedure Duration (Sn) 2.0 - 900.0 20.0 127.3 + 197.4
Operation Duration (min) 15.0 - 150.0 50.0 54.8 + 21.8

ATLJM 2025; 5(12): 12-18

14



POST-OPERATIVE PAIN AFTER LAPAROSCOPIC CHOLECYSTECTOMY

Table 3. Demographic Data and Results of TAPB, PSLAI and GBLAS Approaches

TAPB PSLAI GBLAS P
Avg.+SD | 48.9 |+ 11.8 549 |+ | 13.7 471 [+ | 18.7
Age 0.072 | A
Median 49.0 56.0 50.0
Female n-% 22 68.8% 16 48.5% 26 78.8%
Sex 0.031 | X*
Male n-% 10 31.3% 17 51.5% 7 21.2%
Avg.+SD | 165.0 | + 7.0 167.8 | + 9.8 163.0 | = 7.2
Height 0.141 | K
Median 165.0 168.0 162.0
Avg.xSD | 80.0 |+ 9.8 717 | + 12.1 74.9 | £ 10.6
Weight 0173 | A
Median 79.0 78.0 75.0
Avg.+SD | 295 |+ 3.9 277 | 4.1 28.2 | £ 3.7
BMI 0.093 | K
Median 29.4 27.5 27.2
| n-% 12 37.5% 7 21.9% 15 45.5%
ASA Score Il n-% 19 59.4% 24 7.9% 17 51.56% | 0.129 | x*
] n-% 1 3.1% 2 6.3% 1 3.0%
. (-) n-% 30 93.8% 31 93.9% 30 90.9%
Additional 2
. 0.867 | x
Analgesic
(+) n-% 2 6.3% 2 6.1% 3 9.1%
) Avg.+SD | 363.8 | +| 189.7 18.6 | £ 12.1 6.8 | £ 5.1
Procedure Duration
(sn) 0.000 | K
Median 300.0 15.0 5.0
. . Avg.+SD | 54.4 | +| 21.2 60.8 | £| 24.5 49.4 | +| 185
Operation Duration
. 0.141 | K
(min) :
Median 50.0 55.0 45.0

A ANOVA / ¥ Kruskal-wallis (Mann-whitney u test) /X Chi-Square test (Fischer test)
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Table 4. Results of TAPB, PSLAI and GBLAS Approaches

TAPB PSLAI GBLAS P
PCA
Avg.+SD 3.0 * 3.9 10.3 | +| 26.0 47 | + 9.7
2. hour 0.798 | K
Median 1.5 2.0 2.0
Avg.+SD 3.3 + 6.7 52 |+ 18.7 3.8 | * 8.8
6. hour 0.852 | K
Median 1.0 1.0 1.0
Avg.+SD 2.8 | % 4.8 49 |+ 19.4 22 | + 4.2
12. hour 0.749 | K
Median 1.0 0.0 1.0
Avg.+SD 1.7 + 3.6 41 |+| 20.9 0.7 | = 1.4
24. hour 0.217 | K
Median 0.0 0.0 0.0
NSR
Avg.+SD 2.4 |+ 1.7 19 |+ 1.2 20 | + 1.2
2. hour 0.482 | K
Median 2.0 2.0 2.0
Avg.+SD 1.8 + 1.1 19 |+ 1.0 15 |+ 1.0
6. hour 0.378 | K
Median 2.0 2.0 1.0
Avg.+SD 1.5 + 1.1 1.7 |+ 1.2 1.3 | + 1.1
12. hour 0.349 | K
Median 1.5 1.0 1.0
Avg.+SD 1.0 + 1.0 1.2 |+ 0.7 0.8 | + 0.9
24. hour 0.105 | K
Median 1.0 1.0 1.0
NSR
(-) n-% 5 15.6% 3 9.1% 5 15.2%
2. hour 0.685 | X?
(+) n-% 27 84.4% 30 90.9% 28 84.8%
(-) n-% 5 15.6% 1 3.0% 5 15.2%
6. hour 0.187 | X2
(+) n-% 27 84.4% 32 97.0% 28 84.8%
(-) n-% 7 21.9% 2 6.1% 5 15.2%
12. hour 0.187 | X?
(+) n-% 25 78.1% 31 93.9% 28 84.8%
(-) n-% 12 37.5% 3 9.1% 15 45.5%
24. hour 0.003 | X?
(+) n-% 20 62.5% 30 90.9% 18 54.5%

K Kruskal-wallis (Mann-whitney u test) /X Chi-Square test (Fischer test)
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A RCT revealed that subcostal TAPB relieves pain sig-
nificantly in both resting and coughing following LC (12).
Another study demonstrated significant pain relief (in-
cluding shoulder pain) and nausea-vomitting reduction
with GBLAS (13). Other studies evaluated PSLAI and
found it to be beneficial (14,15). A meta-analysis includ-
ing 10 trials and 668 patients demonstrated the superi-
ority of TAPB to PSLAI, in terms of resting pain at p.o
2,12 and 24 hours and pain associated with movement
at p.o 24 hours following LC (16). Another study evalu-
ated 60 patients and found that PSLAI was associated
with better pain management throughout p.o 24 hours
compared to GBLAS (17). A different RCT included 294
patients and found intraperitoneal anesthesia to be su-
perior to PSLAIl in this regard(18).

Limitations of the study

The lack of different pain types of comparison (at rest,
with cough and ambulation) and conduction in a single
center constitute its main disadvantages of the study.

CONCLUSION

The advantages of our study are its prospective ran-
domized design with a proper number of patients, its
unique structure as it evaluates all three methods in a
single trial, standard and professional surgical practice
and being the first study to compare TAPB and GBLAS
to our knowledge.

Consequently, considering the higher NRS scores at
24 hours in PSLAI Group and more time consumption
in TABP Group, GBLAS gains slightly more attention,
although there was no difference in PCA demands.
Keeping this in mind, physicians and scholars should
not limit themselves to a single approach. We believe
that further prospective randomized multi-center stud-
ies are necessary, and these studies should also include
combined approaches.
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