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Comparison of the effectiveness of transversus abdominis plane

block with laparoscopy or ultrasonography in laparoscopic
cholecystectomy operations

Laparoskopik kolesistektomi ameliyatlarinda transversus abdominis plan blogunun
laparoskopi veya ultasonografiile uygulanmasinin etkinliginin karsilastirilmasi

ilter SOYTURK, ©© Zahide DOGANAY, ©© Hale KEFELI CELIK

Summary

Objectives: This study aims to compare the effectiveness of the Transversus Abdominis Plane (TAP) block applied to reduce postop-

erative pain in laparoscopic cholecystectomy surgery by ultrasonography (USG) and laparoscopy.

Methods: A total of 170 patients who underwent laparoscopic cholecystectomy were divided into three groups. Group L received TAP
block by laparoscopy, Group U received TAP block by USG, and the control group (Group C) did not receive TAP block. Bilateral subcos-
tal 15 mL 0.5% bupivacaine was used for the TAP block. We recorded patients’ demographic data and hemodynamic parameters, sur-
gery time, anesthesia time, time of first postoperative analgesic need, visual analog scale (VAS) scores, time to first flatulence and stool,
degree of nausea-vomiting, and the Turkish Revised American Pain Society Patient Outcome Questionnaire (APS-POQ-R-T) scores.

Results: We observed no statistically significant differences between the groups in terms of age, gender, or American Society of
Anesthesiologists scores, and body mass index was higher in Group U compared to the other groups (p<0.05). The VAS score was
significantly higher in the control group at all times compared to the other two groups (p<0.001). VAS measurements were higher in
Group U at postoperative 1t and 12" h compared to Group L (p<0.001). Surgery time and anesthesia time were significantly different
between the groups (p=0.001). Group C showed high VAS scores, high pain severity by APS-POQ-R-T at the 24t postoperative hour,

and low sleep quality and patient satisfaction.

Conclusion: For laparoscopic cholecystectomy surgery, applying TAP block with the help of USG is effective in postoperative pain
management. Applying TAP block with laparoscopy is easy since it does not require additional preparation or equipment during the

procedure and may be preferred in the absence of a USG device.
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Ozet

Amag: Bu calismada, laparoskopik kolesistektomi ameliyatlarinda ameliyat sonrasi agriy1 azaltmak icin uygulanan transversus abdominis

plan blogunun, ultrasonografi ve laparoskopi ile uygulanmasinin etkinliginin karsilagtiriimasi amaclandi.

Gereg ve Yontem: Laparoskopik kolesistektomi operasyonu yapilan 170 hasta (i¢ gruba ayrildi. Hastalara transversus abdominis plan
blogu Grup L'de laparoskopiyle, Grup U'da ultrasonografiyle uygulanirken kontrol grubunda (Grup K) transversus abdominis plan blogu
uygulanmadi. Transversus abdominis plan blogu icin bilateral subkostal 15 mL %0,5 bupivakain kullanildi. Hastalarin demografik verileri
ve hemodinamik parametreleri, ameliyat ve anestezi siiresi, postoperatif ilk analjezik ihtiyacinin zamani, gérsel analog skala skorlari, ilk
gaz ve gaitayi ¢cikarma suresi, bulanti ve kusma derecesi ile Tuirkce gozden gegirilmis Amerikan Agri Dernegdi Hasta Sonuclari Anketi (APS-

POQ-R-T) skorlar kaydedildi.

Bulgular: Gruplar arasinda yas, cinsiyet ve ASA skorlari agisindan istatistiksel olarak anlamli bir fark gézlenmedi, beden kitle indeksi Grup
U'da diger gruplara gore daha yiiksek saptandi (p<0,05). Kontrol grubunda diger iki gruba gore tim zamanlarda gorsel analog skala sko-
ru anlamli yiiksek bulundu (p<0,001). Grup U'da postoperatif birinci ve 12. saatlerde gorsel analog skala 6l¢timleri Grup L'ye gore daha
yuksek tespit edildi (p<0,001). Gruplar arasinda ameliyat siresi ve anestezi suresi farkli idi (p=0,001). Gorsel analog skala 6l¢timlerinin
yuksek seyrettigi Grup K'da, APS-POQ-R-T ile operasyon sonrasi 24. saatte olclilen agrinin siddeti ytiksek, uyku kalitesi ve hasta memnu-

niyeti diistik bulundu.

Sonug: Laparoskopik kolesistektomi operasyonlarinda; ultrasonografi ve laparoskopi yardimiyla transversus abdominis plan blogu uygu-
lanmasi postoperatif agri tedavisinde etkindir. Laparoskopi ile transversus abdominis plan blogu uygulamasi cerrahi islem sirasinda ek bir
hazirlik ve ekipman gerektirmemesi nedeniyle kolay uygulanabilir ve ultrasonografi cihazinin bulunmadigi durumlarda tercih edilebilir.

Anahtar sozcukler: Kolesistektomi; laparoskopi; subkostal; transversus abdominis plan blogu; ultrasonografi.
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Laparoscopic-assisted TAP block

Introduction

A transversus abdominis plane (TAP) block is a pe-
ripheral nerve block applied to reduce postopera-
tive pain after various surgeries. This method can
be applied with different methods and in different
localizations, and it has taken its place in routine
anesthesia management today. A TAP block can
be applied quickly, either at the beginning or end
of the surgery. Also, it is unlikely to cause compli-
cations. The TAP block is applied by blocking the
anterior branches of the lower thoracic (T7-12)
and first lumbar (L1) nerves for postoperative an-
algesia, similar to ilioinguinal and iliohypogastric
blocks.! The subcostal approach of the TAP block
is very useful for supraumbilical procedures. The
key to the success of this technique is the correct
definition of the facial plane between the trans-
versus abdominis and rectus abdominis muscles.™?!

The main indications of cholecystectomy, one of
the most common surgeries in general surgery
practice, are symptomatic gallbladder stones, gall-
stone complications, and gallbladder polyps. The
gold standard intervention for cholecystectomy is
laparoscopy, and laparoscopic cholecystectomy
surgeries are performed as a daily procedure in
some centers. Postoperative pain management is
of importance in this case.>* After a laparoscopic
cholecystectomy procedure, pain often develops
due to the anterior abdominal wall incision. Re-
cently, interest in TAP block has increased for re-
ducing postoperative pain, opioid consumption,
and related side effects after laparoscopic and
open abdominal surgeries. Applying TAP block
with USG shortens the procedure time, reduces
the number of interventions, and prevents com-
plications like gastrointestinal organ injury.*-®
Applying TAP block with laparoscopy is an effec-
tive and safe method for postoperative analge-
sia without the need for additional radiological
equipment.>7

This study aims to compare the applicability of
the TAP block with laparoscopy and USG. We also
aim to determine postoperative pain assessment
by the Revised American Pain Society Patient Out-
come Questionnaire (APS-POQ-R-T) and to com-
pare its compliance with visual analog scale (VAS)
results.
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Material and Methods

We obtained approval for the conduct of this re-
search from the Medical Speciality Education Board
of HSU (dated April 30, 2019, no. 33646832-771)
and the Ethics Committee of Clinical Research of
the University of Ondokuz Mayis (2019/251). We in-
cluded patients who would undergo elective lapa-
roscopic cholecystectomy operations. According to
the power analysis, the study needed 55 patients for
each group, considering the mean VAS values. There-
fore, we included a total of 170 patients. The inclu-
sion criteria were being older than 18 years of age,
being American Society of Anesthesiologists (ASA)
1-2, and having informed consent. Exclusion criteria
had emergency surgery, infection in the surgery site,
a coagulation disorder, a local anesthetic or opioid
drug allergy, an alcohol or substance addiction, be-
ing a chronic opioid user, having a body weight be-
low 60 kg, and not giving consent for an open proce-
dure during the course of laparoscopic surgery.

This was designed as prospective, randomized, dou-
ble-blind research. Patient groups were randomly
determined by the sealed envelope method. The
sample was divided into three groups according to
whether the TAP block was performed with lapa-
roscopy (Group L) or ultrasonography (USG) (Group
U), including a control group without the TAP block
(Group C). The patients who underwent TAP block
were not told which method was used, and they
were informed that postoperative pain management
would be performed with intravenous pain pump
and painkillers. Besides, the assistant researcher who
performed the postoperative follow-ups was blind-
ed to the groups.

We recorded patients’ preoperative demographic
data and performed electrocardiography, peripheral
oxygen saturation (SpO,), non-invasive blood pres-
sure measurement, and end-tidal carbon dioxide
monitoring as standard. General anesthesia was pro-
vided with propofol 2 mg/kg, rocuronium 0.6 mg/
kg, fentanyl 1.5 mcg/kg, 2% sevoflurane, and a 50%
oxygen-air mixture. Isotonic 0.9% NaCl was used as
the perioperative maintenance fluid.

For Groups U and L, TAP block was applied with a

subcostal technique to provide supraumbilical anes-
thesia. In Group U, TAP block was applied with USG
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Figure 1.TAP block image from the laparoscopic vision.

(Esaote My Lab 30 Gold®, Davis, USA) before pneumo-
peritoneum was created, using a 100-mm, 22-gauge
peripheral nerve block needle (Vygon echoplex®, Vy-
gon, France). The linear ultrasound probe was placed
by the same senior anesthesiologist on the anterior
abdominal wall parallel to the lower and margin of
the rib, after disinfection, and in the supine position.
The rectus abdominis muscle was defined medially,
and then the probe was moved laterally to define
the external oblique, internal oblique, and transver-
sus abdominis muscles. The needle was placed in the
posterolateral position using the in-plane approach
and advanced anteromedially to the end of the fas-
cial plane between the rectus abdominis and trans-
versus abdominis muscles. For patients with imaging
difficulties, we used the out-of-plane approach or a
convex probe. 1-2 mL of local anesthetic was admin-
istered to confirm the location of the needle. We in-
jected bilateral 15 mL 5% bupivacaine and observed
the accumulation of the local anesthetic in the TAP,
located below the rectus abdominis muscle or the
internal oblique muscle and above the transversus
abdominis muscle.

In Group L, after general anesthesia, the surgeon
who performed the surgery created pneumoperi-
toneum under direct laparoscopic vision and posi-
tioned the TAP block in the lateral abdominal wall
region, where local anesthetic infiltration would be
performed using a laparoscopic camera. Localization
was confirmed after observing swelling caused by a
bilateral 15-ml 5% bupivacaine injection (Fig. 1).

The anesthesia time was defined as the time from the
induction to the extubation. The surgery time was
defined as the time from the first incision of the sur-
geon to the last suture. USG-assisted block was not
included in surgery time, but laparoscopic-assisted
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block was included. For postoperative analgesia, all
patients received 0.8 mg/kg tramadol IV push and 6
mg/kg/day IV tramadol infusion with a pain pump
for 2 days.

Pulse and mean blood pressure were recorded pre-
operatively, after anesthesia, after the block, every
10 min during the operation, and after the patient
was awakened. We recorded the surgery time, an-
esthesia time, time to first postoperative analgesic
need, time to first flatulence and stool, and degree
of nausea-vomiting (0: none, 1: nausea, 2: need an-
tiemetics, 3: vomiting). A researcher blinded to the
groups recorded VAS scores at rest at the 1%, 6, 12,
and 24" h during the follow-up and the time until
the first need for painkillers.®! We asked our patients
the questions in the Turkish Revised American Pain
Society Patient Outcome Questionnaire (APS-POQ-
R-T) at the postoperative 24" h.®'% The question-
naire consists of 13 questions, inquiring about the
severity and frequency of pain, the effect of pain on
mood (comfort), whether the pain is an obstacle to
activity (function), side effects, informing the patient
about pain, the use of additional methods other
than painkillers, whether the doctor or nurse en-
couraged these methods, and whether the patient
received help while filling out the questionnaire. Of
the 170 patients included in the study, 5 patients, 3
in Group Cand 2 in Group L, refused to participate in
the questionnaire. Therefore, the questionnaire was
applied to the remaining 165 patients. The question-
naires were filled in either by the patient or the re-
searcher at the patient’s decision, and this parameter
was recorded as well.

Statistical Analysis

The data were analyzed using the IBM SPSS V23
software. Conformity to the normal distribution was
examined by the Kolmogorov-Smirnov test. The
Chi-squared test was used to compare categorical
variables between the groups. To compare quantita-
tive variables between the two groups, we used the
independent sample t-test for data with a normal
distribution and the Mann-Whitney U test for data
with a non-normal distribution. For comparisons
between all groups, we used the one-way analysis
of variance for data with a normal distribution and
the Kruskal-Wallis test for data with a non-normal
distribution. To examine the changes in the param-
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Table 1. Demographic data and comparison of groups in terms of duration of surgery and anesthesia

Grup C Grup L Grup U Total Test p
(n=56) (n=59) (n=55) (n=170) statistics
Gender, (n%) x*=2.783 0.249
Male 14 (25%) 23 (39%) 16 (29.1%) 53 (31.2%)
Female 42 (75%) 36 (61%) 39 (70.9%) 117 (68.8%)
ASA, (n%) X*=1.142 0.565
1 16 (28.6%) 14 (23.7%) 18 (32.7%) 48 (28.2%)
2 40 (71.4%) 45 (76.3%) 37 (67.3%) 122 (71.8%)
Age (years) 50 (22-71) 50 (20-77) 55 (24-79) 51 (20-79) F=1.107 0.333
BMI 28.1(21.3-44) 27.8(21.4-47.6) 30.3(22-41.2) 28.5(21.3-47.6) F=3.184 0.044
Operation time (min) 38 (27-63) 41 (32-65) 36 (24-58) 40 (24-66) F=7.584 0.001
Anesthesia time (min) 52 (38-78) 56 (42-75) 60 (44-75) 55 (38-78) F=9.091 <0.001

x% Chi-square test statistics; F: Analysis of variance test statistics; ASA: American Society of Anesthesiologists, BMI: Body mass index.

eters over time, we used repeated measure analysis
for data with a normal distribution and the Friedman
test for data with a non-normal distribution. The re-
sults of the analysis are presented as meanzstandard
deviation and median (minimum-maximum) for
quantitative data and frequency (percentage) for
categorical data. The significance level was deter-
mined as p<0.05.

RESULTS

Of the 170 patients included in our study, 56 were
in the control group, 59 were in the laparoscopic
TAP block group, and 55 were in the USG TAP block
group. 68.8% (n=117) of the patients were female,
31.2% (n=53) were male, and 28.2% were in ASA 1
and 71.8% were in ASA 2 status. There were no sig-
nificant differences between the groups in terms of
sex, age, or ASA score, but there were statistically
significant differences in terms of body mass index
(p=0.044), surgery time (p=0.001), and anesthesia
time (p<0.001) (Table 1).

Group L showed statistically significant differences
for pulse values between preoperative, post-an-
esthesia, 1t min after block, 10" min after block,
20™ min after block, 30" min after block, and post-
waking measurements (p<0.001). Again, Group U
demonstrated statistically significant differences for
pulse values between preoperative, post-anesthesia,
1t min after block, 10*" min after block, 20" min after
block, 30" min after block, and post-waking mea-
surements (p<0.001).
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Group L showed statistically significant differences
in mean blood pressure between preoperative, post-
anesthesia, 1%t min after block, 10" min after block,
20™ min after block, 30" minute after block, and post-
waking measurements (p<0.001). Similarly, Group
U had statistically significant differences in mean
blood pressure between preoperative, post-anes-
thesia, 1*t min after block, 10" min after block, 20t
min after block, 30" min after block, and post-wak-
ing measurements (p<0.001). However, there was no
significant difference between the groups in terms
of mean blood pressure or pulse values (p<0.05). The
mean SpO, values differed statistically significantly
at the 15t minute after the block (p=0.026), but not at
other times (Table 2).

The control group demonstrated statistically signifi-
cant differences for median VAS scores between 1%
h, 6" h, 12t h, and 24™" h measurements (p<0.001).
These differences were also observed in terms of
median VAS scores measured at 1°t h, 6" h, 12t h,
and 24 h for Groups L and U, and VAS values at 1%
h were found to be higher in all groups (p<0.001).
There was a statistically significant difference be-
tween the groups in terms of VAS scores at the 1%, 6™,
12%, and 24™ h (p<0.001). VAS scores were higher in
the control group at all times compared to the other
two groups and higher in Group U than Group L at
all times (Table 3).

There was no difference between the groups in

terms of timetofirst flatulence and stool, although
there were statistically significant differences

257



Table 2. Demographic data and comparison of groups in terms of duration of surgery and anesthesia
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Grup C Grup L Grup U Total p
Median Median Median Median
(Min-Max) (Min-Max) (Min-Max) (Min-Max)

HR (beat/min)
Preoperative 82 (52-116) 83 (62-106) 80 (54-117) 81 (52-117) 0.218
Postanetshesia 74 (48-117) 75 (60-122) 75 (50-112) 75 (48-122) 0.162
After block 15t min 74 (50-109) 72 (52-108) 74 (54-99) 73 (52-999) 0.611
After block 10" min 68 (55-118) 68 (52-95) 69 (55-86) 68 (52-118) 0.903
After block 20" min 64 (51-126) 66 (52-87) 66 (52-83) 66 (51-126) 0.847
After block 30" min 64 (52-103) 65 (37-86) 64 (53-84) 64 (37-103) 0.990
Post-wake 79.5 (63-159) 83 (67-111) 82 (66-112) 82 (63-159) 0.097
p <0.001 <0.001 <0.001

MBP (mmHg)
Preoperative 100.5 (78-135) 109 (71-154) 105 (65-139) 104.5 (65-154) 0.087
Postanetshesia 83 (60-149) 90 (66-149) 89 (62-144) 88 (60-149) 0.532
After block 15t min 82 (52-128) 80 (51-126) 85 (59-133) 83 (51-179) 0.181
After block 10" min 79.5 (57-120) 78 (53-125) 85 (60-121) 82 (53-125) 0.138
After block 20t min 78 (47-107) 82 (44-122) 86 (47-117) 80 (44-122) 0.099
After block 30" min 77 (49-125) 85 (54-116) 80 (57-123) 81 (49-125) 0.207
Post-wake 111.5 (75-163) 109 (86-144) 106 (60-146) 110 (60-163) 0.708
p <0.001 <0.001 <0.001

SpO, (%)
Preoperative 99 (94 -100) 99 (94-100) 98 (96-100) 98 (94 -100) 0.061
Postanetshesia 99.5 (94-100) 99 (96-100) 99 (95-100) 99 (94-100) 0.127
After block 15t min 100 (96-100) 100 (96-100) 99 (96-100) 100 (96-99) 0.026
After block 10" min 100 (95-100) 100 (95-100) 99 (97-100) 100 (95-100) 0.736
After block 20" min 100 (96-100) 100 (96-100) 100 (97-100) 100 (96-100) 0.598
After block 30" min 100 (96-100) 100 (96-100) 99 (97-100) 100 (96-100) 0.523
Post-wake 99 (94-100) 99 (96-100) 99 (94-100) 99 (94-100) 0.098
p >0.5 >0.05 >0.05

Min: Minimum; Max: Maximum; HR: Heart rate; MBP: Mean blood pressure; SpO,: Oxygen saturation.

Table 3. Comparison of Visuel Analog Scale within and between groups

Grup C Grup L Grup U Test P
Median Median Median statistics*
(Min-Max) (Min-Max) (Min-Max)

Postoperative 15t h 7 (4-10)* 6 (2-9)°8 7 (3-10)* X?=23.752 <0.001

Postoperative 6" h 5 (2-9)* 3 (0-6)>* 4 (0-8)°* X>=38.435 <0.001

Postoperative 12t h 4 (0-7)x¢ 2 (0-5)bA 3 (0-6) X*=34.337 <0.001

Postoperative 24" h 2 (0-4)® 0 (0-3)¢ 1 (0-4)"® X*=26.575 <0.001

Test statistics** x*=159.393 x*=163.328 ¥*=151.610

p <0.001 <0.001 <0.001

Min: Minimum; Max: Maximum; *x2 Kruskal Wallis test statistic; **x% Friedman test statistic; a—c: There is no difference between groups with the same

letter; A-D: There is no difference between times within groups with the same letter.
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Table 4. Comparison of quantitative variables by groups

Grup C Grup L Grup U Total Test P
Median Median Median Median statistics
(Min-Max) (Min-Max) (Min-Max) (Min-Max)
Postoperative noise-vomiting score 1(0-3)° 1(0-3)° 1(0-3)° 1(0-3) x*=8.1335  0.017
Time to first analgesic need (hour) 2(1-8)? 3.5(1-8)° 2(1-8)? 2(1-8) ¥*=19.488 0.001
Time to first flatulence (hour) 8(1-20) 8 (2-20) 7 (1-20) 8(1-20) X>=3.200 0.202
Time to first stool (hour) 12 (3-24) 10 (4-20) 12 (1-24) 12 (1-24) X*=2.176 0.337
Patient satisfaction (1-10 point) 6 (1-10)? 9(2-10)® 10 (1-10)® 8(1-10) ¥*=29.445 <0.001

Min: Minimum; Max: Maximum; x% Kruskal Wallis test statistic; a-b: There is no difference between times within groups with the same letter.

in terms of postoperative nausea-vomiting
(p=0.017), time to first analgesic need (p=0.001),
and patient satisfaction (p<0.001) (Table 4).

Considering the distribution of answers to the APS-
POQ-R-T by surgical patients, there were statistically
significant differences in terms of the mean scores
for question 1 (p<0.001), question 2 (p=0.001),
question 3 (p=0.01), question 4c (p=0.012), ques-
tion 4d (p=0.001), question 5b (p=0.004), question
8 (p=0.046), and question 9 (p<0.001). The mean
scores for the other questions did not differ be-
tween the groups (43, 4b, 5a, 5¢, 5d, 6a, 6b, 6¢, 6d,
and 7) (Table 5)

According to the first three questions, the severity
and frequency of pain were higher in the control
group compared to the other groups. We found
that the control group had significant problems
compared to the other two groups in questions
4c and 4d, related to activity-obstructing pain
and sleep quality. Regarding the questions about
the effect of pain on mood and emotions, sad-
ness in question 5b was higher in the control
group. Questions 6, 7, and 8 about patients’ par-
ticipation in pain management decisions were
similar across all groups. Considering Section
9, satisfaction was low in the control group. For
questions 10, 11, and 12, which inquired about
postoperative pain, 81.8% of our patients were
informed about pain management, and 63% did
not use any method other than drugs for pain re-
lief. 31.5% of the patients were occasionally en-
couraged to use non-drug methods by their phy-
sicians. Also, 58.8% of the patients received help
to fill the questionnaire (Table 6).
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We found that 36.1% of our patients mostly used
distraction for non-drug pain relief. 37.5% of the
patients in Group C used distraction, 65% of the pa-
tients in Group L walked, and 35.3% of the patients
in Group U used deep breathing and distraction for
pain relief (Table 7).

DISCUSSION

For postoperative analgesia after laparoscopic cho-
lecystectomy, TAP blocks are often applied with USG.
Laparoscopic-assisted TAP block has been proposed
as an alternative to USG-guided block since it takes
less time and does not require additional equip-
ment."""-3 | aparoscopic-assisted TAP block was first
applied and defined in laparoscopic nephrectomies
in 2011. Chetwood et al.” applied this block by po-
sitioning the laparoscopic camera to the lateral ab-
dominal region after creating pneumoperitoneum
under direct laparoscopic vision in the method they
called “semi-blind.” Our study gives the opportunity
to compare the results of successful applications of a
TAP block using laparoscopy or USG in recent years.

Pain is the most important factor affecting discharge
in patients undergoing laparoscopic cholecystec-
tomy. Many methods have been followed to reduce
pain, including reducing the trocar size, using low in-
sulation pressure, using nitrous oxide instead of car-
bon dioxide, actively discharging the gas by manual
compression or suction, or using humid gas instead
of dry gas. Epidural analgesia and multimodal anal-
gesia, which involve using incisional and intraperito-
neal local anesthetics and prophylactic nonsteroidal
anti-inflammatory drugs or intravenous lidocaine,
are the common methods for pain relief in patients
undergoing this surgery.'
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Table 5. Comparison of the questions in the APS-POQ-R-TR for patients by groups
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Grup C Grup L Grup U Total Test statistics P

Question 1
Mean+SD 34+1.9° 2.1+2.1° 2.1+1.8° 2.5+2 F=8.984 <0.001
Median (Min-Max) 4 (0-8) 1 (0-8) 1(0-7) 2 (0-8)

Question 2
Mean+SD 7.8£1.9° 6.4+1.9° 6.6+2.4° 6.91+2.1 F=7.839 0.001
Median (Min—-Max) 8 (4-10) 6 (2-10) 7 (0-10) 7 (0-10)

Question 3
Mean+SD 54.5+£22.1 53.1+£22 42.5+23 50.1+£22.8 F=4.720 0.010
Median (Min-Max) 50 (0-100) 60 (0-90) 40 (0-90) 50 (0-100)

Question 4a
Mean+SD 46+2.9 45+2.6 4.7+3 4.6+2.8 F=0.069 0.933
Median (Min-Max) 4 (0-10) 4 (0-10) 4 (0-10) 4 (0-10)

Question 4b
Mean=+SD 46+2.7 4.8+2.6 4.9+3.1 4.8+2.8 F=0.122 0.886
Median (Min-Max) 5(0-10) 4(1-10) 5(0-10) 4 (0-10)

Question 4c
MeanSD 4.2+2.6 3.5+2.2% 2.8+2.7° 3.5+2.5 F=4.528 0.012
Median (Min—-Max) 4 (0-10) 4 (0-10) 2 (0-10) 3(0-10)

Question 4d
Mean+SD 44+2.8° 3.5+2.3%® 2.5+2.7° 3.4+2.7 F=7.362 0.001
Median (Min—-Max) 4(0-10) 4 (0-10) 2 (0-10) 3(0-10)

Question 5a
Mean+SD 3.8+2.5 3.3+24 3.143.1 3.4+2.7 F=0.894 0.411
Median (Min-Max) 4 (0-9) 3(0-10) 2 (0-10) 3(0-10)

Question 5b
Mean=SD 3.8+2.6° 2.7+2.1% 2.2+2.4° 2.9+2.4 F=5.732 0.004
Median (Min—Max) 4 (0-9) 3 (0-8) 2 (0-9) 3(0-9)

Question 5c¢
MeanSD 4+2.8 29+2.4 2.9+3.1 3.2+2.8 F=2.942 0.056
Median (Min—-Max) 4(0-9) 3(0-10) 2 (0-10) 3(0-10)

Question 5d
Mean+SD 3.7+2.6 2.7+2.4 2.8+3 3+2.7 F=2.345 0.099
Median (Min—-Max) 4 (0-9) 2 (0-8) 2 (0-10) 3(0-10)

Question 6a
Mean+SD 3.1x2.2 2.5+2.8 3.4+3 3+£2.7 F=1.648 0.196
Median (Min-Max) 3(0-8) 2 (0-10) 3(0-10) 3(0-10)

Question 6b
Mean+SD 1.8+1.8 1.4+19 1.4+2.4 1.6+2.1 F=0.815 0.445
Median (Min-Max) 2 (0-6) 0 (0-8) 0 (0-10) 1(0-10)

Question 6¢
Mean+SD 1.6+1.9 1.3+1.9 0.8+1.3 1.2+1.8 F=2.792 0.064
Median (Min—Max) 0 (0-6) 0 (0-8) 0 (0-5) 0 (0-8)

Question 6d
Mean+SD 2.4+23 1.5+1.9 1.8+2.4 1.9+2.2 F=2.235 0.110
Median (Min—-Max) 2 (0-10) 1(0-8) 1(0-8) 1(0-10)

Question 7
Mean+SD 47.9+28.5 55.6+25.9 58.7+27.3 5414274 F=2.355 0.098
Median (Min-Max) 40 (0-100) 50 (0-100) 60 (0-100) 50 (0-100)

Question 8
Mean+SD 4.1+£2.8° 4.742.9% 5.5+3.2° 4.8+3 F=3.137 0.056
Median (Min-Max) 3(0-10) 4(0-10) 5(0-10) 4(0-10)

Question 9
Mean+SD 5.9+2.92 8.2+2.1° 8.4+2.1° 7.5£2.6 F=17.737 <0.001
Median (Min—-Max) 6(1-10) 9(2-10) 10 (1-10) 8(1-10)

SD: Standard deviation; Min: Minimum; Max: Maximum; F: Analysis of variance test statistics; a-b: There is no difference between times within groups

with the same letter.
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Table 6. Descriptive statistics for categorical variables in questions 10, 11 and 12

n=165 %

Has any information been given about options for treating your pain?

No 30 18.2

Yes 135 81.8
Have you used any method other than medication to relieve your pain?

No 104 63.0

Yes 61 37.0
How often did the doctor or nurse encourage you to use non-drug treatment methods?

Never 41 24.8

Rarely 52 31.5

Sometimes 37 224

Often 34 20.6
Did you get help filling out this questionnaire?

No 97 58.8

Yes 68 41.2
Table 7. Descriptive statistics for multiple answers for Question 11

Grup C Grup L Grup U Total
n % n % n % n %

Deep breathing 5 20.8 1 5 6 353 12 19.7
Linger with other things 9 375 7 35 6 353 22 36.1
Dreaming of 2 83 1 5 2 11.8 5 8.2
Listen to music 3 12.5 2 10 0 0 5 8.2
Praying 5 20.8 1 4 235 10 16.4
Doing relaxation movements 5 20.8 1 1 5.9 7 11.5
Walking 4 16.7 13 65 2 11.8 19 31.1

In laparotomy, patients experience parietal pain
originating mainly from the abdominal wall. Pain
after laparoscopic cholecystectomy consists of var-
ious components, like parietal, visceral, and shoul-
der (somatic), experienced at different severity
and times. Moreover, the patient’s functional sta-
tus may be affected undesirably, and their overall
quality of life may be impaired due to inadequate
management of acute postoperative pain or if this
pain becomes chronic.l'4

Local anesthetics are part of the multimodal ap-
proach to provide intraoperative and postoperative
pain management. However, traditional amide-
structured and ester-structured local anesthetics
normally have a duration of action limited to only a
few hours. Bupivacaine binds more strongly to so-
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dium channels than other local anesthetics and is
very slowly separated from sodium channels. Thus,
sodium channels cannot fully return to their original
state, and the message is blocked.>'® We preferred
bupivacaine in our study because its duration of ac-
tion was long, lasting 6-12 h in peripheral blocks. We
applied the TAP block immediately after anesthesia
induction due to the slow rate of effect onset. The
recommended concentration for bupivacaine in pe-
ripheral blocks ranges from 0.25% to 0.5%. We used
bupivacaine at a concentration of 0.5%.

The subcostal approach to the TAP block was first
defined by Hebbard.® This technique provides
blockage of T8 nerve segments and upper abdomi-
nal analgesia.l'”'’® One research with 80 patients
in elective cholecystectomy operations compared
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the application of a 4-point laparoscopic-assisted
TAP block, bilateral subcostal and petit triangle,
and the periportal infiltration method. The group
where laparoscopic-assisted TAP block was applied
showed lower pain scores at the 1%, 3, and 6™ h,
but similar pain scores at the 12" and 24" h.'"" Ravi-
chandran et al."¥ found no statistically significant
difference between the laparoscopic-assisted TAP
block group and the USG-guided TAP block group
in terms of VAS scores at the postoperative 6%, 24,
or 48™ h. In the present study, we applied the TAP
block with the subcostal approach and used the
VAS ruler for postoperative pain evaluation. Ac-
cordingly, VAS scores at the 6, 12, and 24" h were
higher in the control group compared to the USG
and laparoscopy groups, indicating the success of
TAP block in pain management. VAS scores mea-
sured at the 6™, 12", and 24" h were less than 4 in
Groups U and L, indicating that both methods were
effective in postoperative analgesia.

Park et al.2% reported no significant difference be-
tween laparoscopy and USG in terms of surgery
time or anesthesia time. However, Ravichandran et
al."¥ found shorter times for laparoscopic-assisted
TAP blocks compared to USG-assisted TAP blocks
and concluded that the time problem for the USG
method could only be prevented when the block
was applied in a pre-anesthetic operating room. We
recorded surgery time and anesthesia time to de-
termine how much the block affected exposure. Ac-
cordingly, we found shorter surgery times for Group
U since the TAP block process was excluded from the
measurement. The longer surgery time in Group L
resulted from including the TAP block process in the
measurement. The control group had shorter anes-
thesia times due to the absence of any block. This pa-
rameter did not differ significantly between Groups
U and L. This shows that applying the TAP block with
USG does not cause patients to be exposed to more
anesthetic agents compared to the laparoscopic-
assisted approach when performed by experienced
clinicians, even though the former requires more
equipment and additional sterilization.

Ravichandran et al.'™® reported no difference be-
tween the USG group and the laparoscopy group
in terms of the time to the first analgesic need. In
our study, the first analgesic need occurred earlier
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in the control group compared to the other two
groups. We found no statistically significant differ-
ence between the laparoscopy and USG groups
regarding this parameter. Similarly, patient satisfac-
tion was higher in the TAP block groups compared
to the control group.

We applied the APS-POQ-R-T, consisting of 13 ques-
tions, to evaluate pain management. According to
questions 1 and 2, the most severe pain in the first
24 h was higher in Group C compared to Groups
L and U, indicating that TAP block reduces the se-
verity of pain in either method. Based on answers
to question 3 about the frequency of pain, the pa-
tients in the control group were exposed to pain at
a higher frequency, even though the difference was
not statistically significant. According to question 4,
consisting of 4 sub-questions, the negative effects
of postoperative pain on sleep quality were more
intense in the control group, although there was no
difference between the groups in terms of in-bed
or out-of-bed movements. Considering question
5, which investigated postoperative mood, anxi-
ety, fear, and despair, results were similar across all
groups. Given that the control group showed high-
er pain severity and sadness and lower sleep qual-
ity, we conclude that mood was affected by inad-
equate pain management.

Question 9 inquired about satisfaction with pain
management, and the patients’ answers revealed
more positive results in the TAP block groups, which
show the success of the TAP block in pain manage-
ment. Evidently, there were some deficiencies in
patient information, as only 71.8% of the patients
stated that they were informed about their options
for pain management (question 10). We believe that
ensuring better patient information is associated
with a higher rate of patient satisfaction.

According to research on 60 patients that exam-
ined the effectiveness of relaxation exercises on
postoperative pain management after upper ab-
dominal surgery, relaxation exercises helped re-
duce pain levels compared to patients using the
same analgesics without exercise.?” In the cur-
rent study, 104 of the patients who participated in
the questionnaire stated not using any non-drug
method to reduce pain. This may be because the
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patients were not adequately informed about non-
drug methods, and there are limited options for
these methods. On the other hand, the frequency
of walking was higher in Group L, where postop-
erative pain was lower. Besides, regarding question
12 about the encouragement of non-drug meth-
ods, 31.5% of the patients said they were encour-
aged occasionally.

Given that the APS-POQ-R-T was filled in at the 24
postoperative hour, it would be more accurate to
compare the answers with the VAS scores at the 24t
h. Accordingly, the control group had higher scores
on the questions about pain severity and higher VAS
scores. Still, this group reported more pronounced
sleep problems, higher sadness scores, and more
negative answers regarding satisfaction with pain
management and participation in pain manage-
ment decisions. These findings suggest that patients
with high pain severity experience sleep problems
and express these problems as sadness. The lower
satisfaction levels among patients with high pain
scores indicate how important pain management is,
even in the absence of complications due to anes-
thesia or surgery.

TAP block has an important place in clinical practice
as an effective and simple method that reduces the
need for postoperative analgesia, thus offering a low
risk of complications. In laparoscopic cholecystec-
tomy operations, applying TAP block with USG guid-
ance or with direct laparoscopic vision is effective
for postoperative pain relief. TAP block with laparos-
copy shortens the anesthesia time since it does not
require additional preparation or equipment dur-
ing the procedure. Centers where a USG device is
not available can safely apply TAP blocks with direct
laparoscopic vision for postoperative pain manage-
ment. We believe that our research raises awareness
regarding postoperative pain methods and about
ensuring that surgical imaging methods are used in
pain management.
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