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Abstract 

Aim: Laparoscopic cholecystectomy has become quite common all over 

the world. Severe pain may also develop after laparoscopic procedures. 

Postoperative pain can cause changes in many systems and increase the 

risk of complications. In this study, we aimed to evaluate the effect of ul-

trasound-guided Transversus Abdominis plane block on recovery and 

postoperative hemodynamic parameters in laparoscopic cholecystectomy. 

Methods: The patients were divided into 2 groups as those who received 

paracetamol for postoperative analgesia and those who received paraceta-

mol and TAP block. Postoperative hemodynamic parameters, peripheral 

oxygen saturations, VAS scores and Aldrete Scores of the patients were 

recorded from the patient files and compared. 

Results: VAS scores and systolic-diastolic arterial pressures were statisti-

cally significantly lower and Modified Aldrete scores and oxygen satura-

tions were statistically significantly higher in patients with TAP block. 

Conclusions: We showed that in addition to conventional analgesia meth-

ods in patients who underwent laparoscopic cholecystectomy, TAP block 

applied with USG facilitates postoperative pain control, provides a more 

stable hemodynamics and both better and earlier recovery. It will provide 

an advantage in terms of both recovery and complication risk, especially in 

patients with cardiovascular system disorders. 

Keywords: TAP Block, Regional anesthesia, Transversus Abdominis Plan 

Block, Laparoscopic cholecystectomy, Postoperative analgesia 

Öz 

Amaç: Laparoskopik kolesistektomi tüm dünyada oldukça yaygın hale 

gelmiştir. Laparoskopik işlemlerden sonra da şiddetli ağrı gelişebilir. 

Ameliyat sonrası ağrı birçok sistemde değişikliğe neden olabilir ve komp-

likasyon riskini artırabilir. Bu çalışmada, laparoskopik kolesistektomide 

ultrason eşliğinde yapılan Transversus Abdominis plan bloğunun der-

lenme ve postoperatif hemodinamik parametrelere etkisini değerlendir-

meyi amaçladık. 

Yöntemler: Hastalar postoperatif analjezi için parasetamol alanlar ve para-

setamol ve TAP blok alanlar olarak 2 gruba ayrıldı. Hastaların postoperatif 

hemodinamik parametreleri, periferik oksijen satürasyonları, VAS skorları 

ve Aldrete Skorları hasta dosyalarından kaydedilerek karşılaştırıldı. 

Bulgular: TAP bloklu hastalarda VAS skorları ve sistolik-diyastolik arter ba-

sınçları istatistiksel olarak anlamlı düşüktü ve Modifiye Aldrete skorları ve 

oksijen satürasyonları istatistiksel olarak anlamlı derecede yüksekti. 

Sonuç: Laparoskopik kolesistektomi yapılan hastalarda konvansiyonel 

analjezi yöntemlerine ek olarak USG ile uygulanan TAP bloğun postoperatif 

ağrı kontrolünü kolaylaştırdığını, daha stabil bir hemodinami sağladığını ve 

hem daha iyi hem de daha erken derlenme sağladığını gösterdik. Özellikle 

kardiyovasküler sistem bozukluğu olan hastalarda hem iyileşme hem de 

komplikasyon riski açısından avantaj sağlayacaktır. 

Anahtar Kelimeler: TAP blok, rejyonel anestezi, transversus abdominis plan 

bloğu, laparoskopik kolesistektomi, postoperatif analjezi 
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Introduction 

Laparoscopic cholecystectomy has become 

very common all over the world and has be-

come the first preferred method in the treat-

ment of cholelithiasis by both physicians 

and patients. Despite the decrease in post-

operative pain, which is one of the biggest 

advantages compared to laparotomy, most 

of the patients can still talk about severe 

pain after laparoscopic cholecystectomy1. 

Postoperative pain is acute pain that begins 

with surgical incision and ends with wound 

healing. Post-operative pain can cause 

changes in many systems. It may cause hy-

poxemia, atelectasis and pneumonia in the 

respiratory system2-4. In the cardiovascular 

system, it can cause hypertension, tachycar-

dia, arrhythmia, increased stroke volume, 

and increased myocardial oxygen consump-

tion. It may increase the risk of myocardial 

ischemia and infarction5,6. Consequently, 

the risk of postoperative morbidity and mor-

tality increases. With an effective analgesia, 

both the development of complications can 

be prevented and the cost of hospital stay 

can be shortened. 

Alternatively, the transverse abdominis 

plane block (TAP block), first described by 

Rafi, can also be used for analgesia. In TAP 

block, a local anesthetic is injected into the 

neurofascial plane of the abdominal muscle, 

thereby blocking the sensory nerves and 

providing pain control7. TAP block is per-

formed by advancing the needle in the so-

called "Petit triangle", which is bounded by 

the lattisimus dorsi muscle posteriorly, the 

external oblique muscle (EOM) anteriorly, 

and the iliac crest below8. Considering the 

risk of complications during the procedure, 

ultrasound-guided application is generally 

preferred instead of the blind technique. 

In this study, we aimed to investigate the ef-

fects of ultrasound-guided TAP block for 

postoperative analgesia on recovery and 

postoperative hemodynamics in patients 

who underwent laparoscopic cholecystec-

tomy. 

 

Materials and Methods 

In our study, 825 patients who underwent 

laparoscopic cholecystectomy were se-

lected from 7868 patients who were oper-

ated for various reasons in Kastamonu 

Training and Research Hospital between 

January 2019 and 2020, and their files were 

reviewed retrospectively. 

 

As inclusion criteria; 

• To be operated under general anes-

thesia (propofol, fentanyl, rocu-

ronium bromide) 

• >18 years old, ≤65 years old 

• American Society of Anesthesia 

(ASA) 1-2 

• Premedication has been applied 

• Staying in the post anesthesia care 

unit (PACU) for at least 30 minutes 

• Systolic arterial pressure <150 

mmHg, diastolic arterial pressure 

<90 mmHg 

• TAP block with paracetamol or pa-

racetamol for postoperative analge-

sia 

• Heart rate <100/minute, >60/minute 

 

Also, as exclusion criteria; 

• History of cardiovascular diseases 

(hypertension, arrhythmia, heart 

failure, etc.) 

• Having additional diseases such as 

malignancies, stroke, visual and 

hearing impairment 

• Conversion from laparoscopic sur-

gery to open 

• Having developed postoperative 

nausea and vomiting (due to the pos-

sibility of affecting hemodynamics) 

• Having applied additional postoper-

ative analgesia 

• Performing more than one surgical 

procedure or developing surgical or 

hemodynamic complications (chol-

ecystectomy and umbilical hernia 

repair, etc.) 

• Pregnancy status 
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• Recording Data Section

Age, gender, comorbidity, ASA scores, 

preoperative, post-extubation, 5th, 10th, 

15th, 20th and 30th minute heart rates, 

systolic and diastolic blood pressures, mean 

arterial pressures, and saturation values 

were scanned in patient files was recorded. 

5th minute, 10th minute, 15th minute, 20th 

minute and 30th minute modified aldrete 

scores and visual analog scale (VAS) scores 

were recorded in the PACU from the patient 

files9. 

• Statistical Analysis

Statistical analyzes were performed using 

the SPSS 26.0 software program (SPSS 

Inc., Chicago, IL, USA). After Kolmogorov 

- Smirnov test was applied to all data,

Student t test was used for data with normal

distribution in the evaluation between

groups, and Mann Whitney U test was used

for data with skewed distribution. Chi-

square test was used for comparison of

nominal values between groups. p<0.05 

was considered significant. 

Results

The study included 110 patients who met 

the criteria. Patients who underwent 

bilateral TAP block with ultrasound after 

the end of the surgical procedure with 

paracetamol for postoperative analgesia 

were divided into Group I (n=49), and 

patients who received only paracetamol 

were divided into Group II (n=61). 

No statistically significant difference was 

observed between the two groups included 

in the study in terms of demographic data. 

Demographic data are presented in table 1. 

There was no additional disease in 37 

patients in group I and 48 patients in group 

2. The most common comorbid disease in

both groups was diabetes mellitus (DM).

The ASA classification of 38 patients in

group 1 was ASA 1, and the ASA

classification of 48 patients in group 2 was

ASA 1.

Table 1. Demographic characteristics of patients 

Group I 

(n=49) 

Group II 

(n=61) 
P 

Age 48,84±12,77 46,97±11,82 ,420 

Gender 
Female 10 18 

,273 
Male 39 43 

Comorbidities 

None 37 48 

,216 
Diabetes Mellitus    10 12 

Respiratory system         0 1 

Neurological 2 0 

ASA 
I 38 48 

,886 
II 11 13 

ASA; American Soceity of Anesthesia
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Table 2. Hemodynamic parameters and Sp02 values of the patients 

  preop 

Mean ±SD 

0.minute 

Mean ±SD 

5. minute 

Mean ±SD 

10. minute 

Mean±SD 

15. minute 

Mean±SD 

20. minute 

Mean±SD 

30. minute 

Mean±SD 

H
ea

r
t 

R
a
te

 Group 1     84,41±13,17 87,04±14,06 73,51±12,15 68,04±11,15 67,88±11,36 66,59±10,75 67,86±10,67 

Group 2     81,90±10,87 107,82±10,53 104,31±18,81 104,54±15,42 102,89±15,39 102,28±14,55 100,79±13,73 

P ,277 ,000 ,000 ,000 ,000 ,000 ,000 

S
y
st

o
li

c 

A
rt

er
ia

l 

P
re

ss
u

re
 

 

sy
st

o
li

c 

a
rt

er
ia

l 

p
re

ss
u

re
 

b
a
sı
n
cı

 Group 1     133,57±14,74 133,37 ±18,62 132,59±20,08 131,27±20,38 130,55±20,15 132,65±20,34 131,82±19,10 

Group 2     132,28 ±15,11 163,54±16,64 160,02±25,11 159,89±17,45 158,18±14,79 156,18±17,92 154,89±16,60 

P ,653 ,000 ,000 ,000 ,000 ,000 ,000 

D
ia

st
o
li

c 

A
rt

ei
a
l 

P
re

ss
u

re
 

Group 1     77,02±10,62 81,24±11,55 77,02±12,75 76,22±13,10 76,18±11,66 76,80±12,12 77,27±10,10 

Group 2     79,64±9,28 95,46±11,77 93,36±13,69 94,26±14,52 93,90±13,03 91,41±12,19 91,99±11,05 

P ,171 ,000 ,000 ,000 ,000 ,000 ,000 

M
ea

n
 

A
rt

er
ia

l 

P
re

ss
u

re
 

Group 1     96,69±17,70 99,04±13,93 93,90±12,95 92,37±12,67 92,22±11,47 92,20±13,20 92,31±13,72 

Group 2     100,80±13,45 117,66±14,85 113,13±15,29 115,43±15,90 113,77±15,25 109,82±19,74 110,85±13,83 

P ,169 ,000 ,000 ,000 ,000 ,000 ,000 

S
a
tu

ra
ti

o
n

 

Group 1     97,84±2,65 98,35±1,60 97,86±2,29 98,00±1,86 98,20±1,93 98,31±1,79 98,31±1,66 

Group2     98,59±1,33 93,44±1,85 93,48±1,58 94,16±1,25 94,92±1,23 95,59±1,11 95,92±0,98 

P ,075 ,000 ,000 ,000 ,000 ,000 ,000 
preop; preoperative, SD; standard deviation.
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Table 3. Comparison of Modified Aldrete Score and Visual Analogue Scale 

  
5. minute                                     

Mean ±SD 

10. minute  

Mean±SD 

15. minute                           

Mean±SD 

20. minute 

Mean±SD 

30. minute  

Mean±SD 

M
o
d

if
ie

d
 A

ld
re

te
 

S
co

re
 

Group 1 10,14±1,06 10,78±0,94 11,02±0 ,87 11,37±0,75 11,43±0,67 

Group 2     7,46±0,84 7,92±0,73 8,26±0,68 8,64±0,68 9,07±0,25 

P ,000 ,000 ,000 ,000 ,000 

V
is

u
a
l 

A
n

a
lo

g
u

e 

S
ca

le
 

Group 1     2,16±1,90 1,96±1,70 2,12±1,70 2,16±1,72 2,04±1,49 

Group 2     7,80±1,66 7,64±1,61 7,64±1,61 7,64±1,61 7,64±1,61 

P ,000 ,000 ,000 ,000 ,000 

SD; standard deviation. 

 

 

 

 

 

When the preoperative period heart rates of 

the groups were compared, no statistically 

significant difference was found. When the 

0 (post-extubation), 5th, 10th, 15th, 20th 

and 30th minutes values were compared, it 

was found to be statistically significantly 

higher in Group II (p<0.05, table 2, graph 

1). When the systolic arterial pressures were 

compared, there was no statistically 

significant difference between the two 

groups for the preoperative 

period, while the 0th, 5th, 

10th, 15th, 20th and 30th 

minute values were found 

to be statistically 

significantly higher in 

Group II (p< 0.05, Table 2, 

Graph 2). 

When the diastolic arterial 

pressures were compared, 

there was no statistically 

significant difference 

between the two groups 

for the preoperative 

period, while the 0th, 5th, 

10th, 15th, 20th and 30th 

minute values were found to be statistically 

significantly higher in Group II (p< 0.05, 

Table 2, Graph 3).  

 

 

 

Graphic 1. Heart rate (HR) changes 

between groups.  
* Stastically significant change according to former value in the 

group. (p<0.05), HR: Heart rate) 

 

217

https://dergipark.org.tr/tr/pub/jocass


©Copyright 2021 by Çukurova Anestezi ve Cerrahi Bilimler Dergisi - Available online at https://dergipark.org.tr/tr/pub/jocass 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

 
 

Graphic 2. Sistolic arter pressure changes 

between groups. 
* Stastically significant change according former value in the 

group. (p<0.05), SAP: Systolic arterial pressure. 

 

 

 

Graphic 3. Diastolic arter pressure changes 

between groups. 
* Stastically significant change according former value in the 

group. (p<0.05), DAP: Diastolic arterial pressure. 

 

 

When the mean arterial pressures were 

compared, no statistical difference was 

found for the preoperative period, while the 

0th, 5th, 10th, 15th, 20th and 30th minute 

values were statistically significantly higher 

in Group II (p<0.05, Table 2). There was no 

difference between the preoperative period 

saturation values of the groups. 0., 5., 10., 

15., 20. and 30. minutes values were found 

to be statistically significantly higher in 

Group I (p<0.05, Table 2). 

When the visual analog scale values of the 

groups were compared, the 5th, 10th, 15th, 

20th and 30th minute values were found to 

be statistically significantly lower in Group 

I (p<0.05, table 3). When the scores of the 

groups were compared accord-

ing to the Modified Aldrete 

Scoring system, the 5th, 10th, 

15th, 20th and 30th minute 

values were statistically signif-

icantly higher in Group I 

(p<0.05, table 3). 

 

 

 

Discussion 

 

As a result of this study, heart 

rate and systolic-diastolic arterial pressures 

were more stable, saturation values were 

higher, visual analog scale scores were 

lower in patients who received TAP block 

in addition to the analgesic agent. The mod-

ified alderete score was found to be higher 

in patients who received TAP 

block in addition to the anal-

gesic agent compared to the 

patients who received a sin-

gle analgesic agent. It is seen 

that TAP block applied in ad-

dition to the analgesic agent 

for postoperative pain has 

positive effects on postoper-

ative hemodynamics and res-

piration, as well as providing 

early and better recovery.  

With laparoscopic surgery, 

the sympathetic system is 

stimulated, resulting in a metabolic and en-

docrine response. There are studies report-

ing that surgical trauma and stress response 

are directly proportional10. Pain is the result 

of many factors such as tissue trauma, ab-

dominal distension, trauma secondary to 

gallbladder removal, chemical irritation of 

the peritoneum, and pneumoperitoneum11-

14. Visceral, parietal, and shoulder pain 

components should be effectively reduced 

for postoperative analgesia after laparo-

scopic cholecystectomy13. For pain control 

after laparoscopic cholecystectomy, intra-

venous patient-controlled analgesia, pa-
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tient-controlled thoracic epidural analgesia, 

intraperitoneal local anesthetic injection, 

low-pressure pneumoperitoneum and 

heated air supply were used15,16. Alterna-

tively, the transverse abdominis plane block 

(TAP block), first described by Rafi, can 

also be used for analgesia. 

Cholecystectomy, laparoscopic procedures, 

cesarean section, and retropubic prostatec-

tomy have proven effective for postopera-

tive analgesia17-19. It has been reported that 

pain increases myocardial workload, oxy-

gen demand and, consequently, the risk of 

coronary vasoconstriction and myocardial 

ischemia and infarction5,6. Alsadek et al., in 

their study called ultrasound-guided TAP 

block for the relief of pain in children who 

had undergone lower abdominal surgery, 

stated that the heart rate and mean arterial 

pressure were lower in patients who applied 

TAP block for postoperative analgesia, alt-

hough not statistically significant, and that 

hemodynamics was more stable compared 

to the patients who did not undergo the 

block20. In our study, no difference was 

found for preoperative heart rate, systolic 

arterial pressure, diastolic arterial pressure 

and mean arterial pressure, while heart rate, 

systolic-diastolic and mean arterial pres-

sures in all other measurements were signif-

icantly higher in the non-blocked patient 

group. It was seen that TAP block provided 

a more stable hemodynamics for the pa-

tients. 

In their study, Jain et al. proved that TAP 

and caudal block provide additional bene-

fits to multimodal analgesia in children un-

dergoing lower abdominal surgery, require 

a low rate of additional postoperative anal-

gesia, and provide lower pain scores20. Sim-

ilarly, in our study, we observed that the 

VAS score was lower in all measurements 

in patients who underwent TAP block for 

multimodal analgesia.  

Pulmonary dysfunction is one of the most 

important causes of mortality and morbidity 

after surgery and anesthesia. This situation 

can be prevented by providing postopera-

tive analgesia21. Conacher reported in a 

study that an effective analgesia can prevent 

the decrease in pulmonary functions that 

cause hypoxemia and hypercarbia22. In our 

study, peripheral oxygen saturations were 

significantly higher in patients who under-

went TAP block. 

Perioperative and postoperative pain man-

agement is an important factor in postoper-

ative recovery. In this way, autonomic, so-

matic and endocrine reflexes are sup-

pressed, thereby reducing perioperative 

morbidity23. Aytaç et al. reported the effect 

of pain management on recovery parame-

ters in laparoscopic cholecystectomy in 

their study, and it was emphasized that Al-

drete scores were low in patients who did 

not receive intraoperative analgesia24. In 

our study, Modified Aldrete was also used 

in patients who underwent TAP block. We 

observed that their scores were higher in all 

measures and recovery was earlier. 

 There are some limitations in our study. 

These are the number of patients included in 

the study, the anesthetic agents used in TAP 

block application and their volumes may be 

different, the max values of inhaler anes-

thetics are not known, and the duration of 

the surgical operation is different. 

We know that the intraoperative analgesia 

approach is important in the development of 

postoperative pain and complications in pa-

tients who underwent laparoscopic chole-

cystectomy. In this study, we showed that in 

addition to traditional analgesia methods, 

TAP block with USG facilitates postopera-

tive pain control, provides more stable he-

modynamics, and provides both better and 

earlier recovery in patients who underwent 

laparoscopic cholecystectomy. It will pro-

vide an advantage in terms of both recovery 

and complication risk, especially in patients 

with cardiovascular system disorders. Since 

it is a simple method under USG guidance 

and the risk of complications is low, it can 

be easily applied in clinics. 
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