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Abstract 
Actuality. Adequate postoperative analgesia is essential for successful recovery after laparoscopic surgery and 

laparotomy. Opioids are commonly used to treat severe postoperative pain, and their use is often associated with many 
dose-dependent side effects such as nausea, vomiting, constipation, ileus, and respiratory depression]. Thus, a reduction in 
the administration of opioids is highly desirable, and multimodal forms of postoperative anesthesia are preferred. For this 
reason, the blockade of the transverse plane of the abdomen has received much attention. 

Aim of this study was to evaluate the effectiveness of TAP blockade after laparoscopic surgery and laparotomy and 
compare it with standard systemic anesthesia. 

Materials and methods of research: We analyzed the results of pain relief in 120 patients who underwent laparoscopic 
surgery or laparotomy and were divided into two equal (n=60) groups. One group received bipolar TAP block in the early 
postoperative period (within the first 24 hours). In addition, patients in this group also received intravenous administration of 
ketonal. The second group received the standard systemic administration of the narcotic analgesic Promedol and Ketonal 
during the first day after the operation. 

Statistical significance was determined using unpaired two-tailed Student's t-test. Statistical processing of the material 
was carried out using the software package Statistica v. 7.0. 

Results: The assessment of pain in the first 24 hours after surgery using the visual analog scale (VAS) did not reveal 
significant differences between the groups, except for the assessment after 5 hours, where the difference between the 
groups was significant (p < 0.05). Patient satisfaction with anesthesia, assessed on the Likert scale, did not reveal significant 
differences between the groups. Similarly, assessments of surgeons' satisfaction with anesthesia did not reveal a significant 
difference between the groups. We did not find any statistical differences in heart rate, systolic and diastolic blood pressure 
between the two experimental groups. We also assessed the volume of systemic analgesics used in the first 24 hours after 
surgery. Ketonal was used in both groups at 400 mg (p>0.5). Promedol was used only in the group of narcotic analgesics 
44.50 ± 7.4 mg (p<0.001). 

Conclusion: Based on these results, we suggest that multimodal analgesia in the form of bipolar TAP blockade in 
combination with intravenous administration of ketonal provides adequate anesthesia in the postoperative period, 
comparable to standard systemic administration of opioids and ketonal. 

Keywords: transversus abdominis plain (TAP) block, postoperative analgesia, opioid analgesia, laparoscopy, 
laparotomy, bupivacaine, ketonal. 
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Резюме  

Актуальность. Адекватная послеоперационная анальгезия необходима для успешного восстановления после 
лапароскопической операции и лапаротомии. Опиоидные препараты обычно используются для лечения сильной 
послеоперационной боли, их использование часто связано со многими дозозависимыми побочными эффектами, 
такими как тошнота, рвота, запор, кишечная непроходимость и угнетение дыхания. Таким образом, крайне 
желательно сокращение введения опиоидов и предпочтительны мультимодальные формы послеоперационной 
анестезии. По этой причине блокада поперечной плоскости живота привлекла большое внимание 

Цель: оценить эффективность ТАР-блокады после лапароскопической операции и лапаротомии и сравнить ее со 
стандартной системной анестезией. 

Материалы и методы исследования: Нами был проведен анализ результатов обезболивания 120 пациентов, 
подвергшихся лапароскопической операции или лапаротомии, были разделены на две равные (n=60) группы. Одна 
группа получила биполярную ТАР-блокаду в раннем послеоперационном периоде (в течение первых 24 часов). 
Кроме того, больные этой группы также получали внутривенное введение кетонала. Вторая группа получала 
стандартное системное введение наркотического анальгетика промедола и кетонала в течение первых суток после 
операции. 

Статистическую значимость определяли с помощью непарного двустороннего критерия Стьюдента. 
Статистическую обработку материала проводили с использованием программных средств пакетов Statistica v. 7.0. 

Результаты: Оценка боли в первые 24 ч после операции по визуальной аналоговой шкале (ВАШ) не выявила 
достоверных различий между группами, за исключением оценки через 5 ч, где разница между группами была 
достоверной (р<0,05). Удовлетворенность пациентов анестезией, оцененная по шкале Лайкерта, не выявила 
достоверных различий между группами. Точно так же оценка удовлетворенности хирургов анестезией не выявила 
существенной разницы между группами. Мы не обнаружили каких-либо статистических различий в частоте 
сердечных сокращений, систолическом и диастолическом артериальном давлении между двумя 
экспериментальными группами. Мы, также оценили объем системных анальгетиков, использованных в первые 24 
часа после операции. Кетонал применяли в обеих группах по 400 мг (p>0,5). Промедол использовали только в группе 
наркотических анальгетиков 44,50 ± 7,4 мг (p<0,001). 

Заключение: На основании приведенных результатов мы предполагаем, что мультимодальная анальгезия в 
виде биполярной ТАР-блокады в сочетании с внутривенным введением кетонала обеспечивает адекватную 
анестезию в послеоперационном периоде, сравнимую со стандартным системным введением опиоидов и кетонала. 

Ключевые слова: блокада поперечной мышцы живота, послеоперационное обезболивание, опиоидное 
обезболивание, лапароскопия, лапаротомия, бупивакаин, кетонал. 
 

Түйіндеме 
 

ОПИОИДТІ АНАЛГЕЗИЯМЕН САЛЫСТЫРҒАНДА 

ЛАПАРОСКОПИЯЛЫҚ ОПЕРАЦИЯДАН ЖӘНЕ ЛАПАРОТОМИЯДАН 

КЕЙІН ІШТІҢ КӨЛДЕНЕҢ ЖАЗЫҚТЫҒЫНЫҢ БЛОКАДАСЫ 
 

 

Ринат Әшжанов1, Дәулет Мамыров1, Марат Сыздықбаев2, Йошихиро Носо3, 

Ольга Таштемирова4, Әсем Әшжанова4, Антон Шейнин5 
 

1 
«Семей медицина университет» КеАҚ Павлодар филиалы, Жедел медициналық көмек кафедрасы, 

Павлодар қ., Қазақстан Республикасы; 
2 «Семей медицина университет» КеАҚ, Госпитальдық хирургия, анестезиология және 
реаниматология кафедрасы, Семей қ., Қазақстан Республикасы; 
3
 Хиросима халықаралық университеті, Денсаулық сақтау қызметтерін басқару кафедрасы, 

Хиросима қ., Япония; 
4 
«Семей медицина университет» КеАҚ Павлодар филиалы, хирургия кафедрасы,  

Павлодар қ., Қазақстан Республикасы; 
5 

Тель-Авив университеті, Сагол Нейрология мектебі, Тель-Авив қ., Израиль. 
 

Өзектілігі. Адекватты анальгезия лапароскопиялық операция мен лапаротомиядан кейінгі кезеңде тиімді 
қалпына келу үшін өте маңызды. Опиоидтер әдетте ауыр операциядан кейінгі ауырсынуды емдеу үшін 
қолданылады және оларды қолдану жиі жүрек айнуы, құсу, іш қату, ішек өтімсіздігі және тыныс алу депрессиясы 
сияқты дозаға тәуелді көптеген жанама әсерлермен байланысты. Осылайша, опиоидтарды енгізуді азайту және 
операциядан кейінгі анестезияның мультимодальды формаларын қолдану өте маңызды. Осы себепті іштің 

көлденең жазықтығының блокадасына көп көңіл бөлінеді. 
Бұл зерттеудің мақсаты лапароскопиялық хирургия мен лапаротомиядан кейін ТАП- блокадасының тиімділігін 

бағалау және оны стандартты жүйелік анестезиямен салыстыру болып табылады. 
Зерттеу материалдары мен әдістері: Біз лапароскопиялық хирургия немесе лапаротомия жасалған және екі 

тең (n=60) топқа бөлінген 120 науқаста ауырсынуды басу нәтижелерін талдадық. Бір топ операциядан кейінгі ерте 
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кезеңде (алғашқы 24 сағат ішінде) биполярлы ТАП блокадасын алды. Сонымен қатар, осы топтағы емделушілерге 
кетонал көктамыр ішіне енгізілді. Екінші топ операциядан кейінгі алғашқы тәулікте  есірткілік анальгетик Промедол 
мен Кетоналдың стандартты жүйелі қабылдауын алды. 

Статистикалық маңыздылық жұпталмаған екі жақты Стьюдент критериі арқылы анықталды. Материалды 
статистикалық өңдеу Statistica v 7.0.бағдарламалық пакетінің көмегімен жүзеге асырылды.  

Нәтижелер: Операциядан кейінгі алғашқы 24 сағатта ауырсынуды визуалды аналогтық шкала (VAS) арқылы 
бағалау топтар арасындағы айырмашылық айтарлықтай болған, 5 сағаттан кейінгі бағалауды қоспағанда (p<0,05). 
айтарлықтай айырмашылықты анықтаған, Лайкерт шкаласы бойынша бағаланған пациенттердің анестезияға 
қанағаттануы топтар арасында айтарлықтай айырмашылықтарды анықтаған жоқ. Сол сияқты, хирургтардың 
анестезияға қанағаттануын бағалау топтар арасында айтарлықтай айырмашылықты анықтаған жоқ. Біз екі 
эксперименталды топ арасында жүрек соғу жиілігінде, систолалық және диастолалыққан қысымында 
статистикалық айырмашылықтарды таппадық. Біз сондай-ақ операциядан кейінгі алғашқы 24 сағатта 
қолданылатын жүйелі анальгетиктердің көлемін бағаладық. Кетонал екі топта да 400 мг (р>0,5) қолданылды. 
Промедол есірткілік анальгетиктер тобында ғана қолданылған 44,50 ± 7,4 мг (р<0,001) 

Қорытынды: Осы нәтижелерге сүйене отырып, кетоналды көктамыр ішіне енгізумен біріктірілген биполярлы 
ТАР блокадасы түріндегі мультимодальды анальгезия, опиоидтар мен кетоналды стандартты жүйелі енгізумен 
салыстыруға болатын, операциядан кейінгі кезеңде адекватты анестезияны қамтамасыз етеді деп болжаймыз. 

Түйінді сөздер: іштің көлденең бұлшықетінің блокадасы, операциядан кейінгі анальгезия, опиоидты 
анальгезия, лапароскопия, лапаротомия, бупивакаин, кетонал. 
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Introduction 
The number of laparoscopic surgical procedures has 

been significantly increased during the last years [1]. 
Laparoscopic techniques have many significant 
advantages, including reduced lower complication rates, 
reduced post-operative pain and shorted hospitalization [7]. 
Therefore, the laparoscopic surgery became common in 
abdominal and gynecologic surgeries. 

The adequate postoperative analgesia is essential for 
the successful recovery after the laparoscopic surgery and 
laparotomy. While systemic opioid drugs are commonly 
used to manage the severe post-operative pain, their use if 
often associated with many dose-dependent adverse 
effects, such as nausea, vomiting, constipation, ileus and 
respiratory depression [18]. Thus, the decrease in opioid 
administration is highly desirable and the multimodal forms 
of post-operative anaesthesia are preferable. For this 
reason, the transversus abdominis plane (TAP) block 
introduced by Rafi in 2001has received a lot of 
attention[20]. The TAP block is a form of loco-regional 
anaesthesia in which anaestheticis introduced into a space 
between internal oblique and transversus abdominis 
muscles in order to "bathe" a thoracolumbar nerve 
originating from the T6 to L1 rootsthatarepassing in this 
space [3, 13, 14]. The resulting "neural field" block affects 
the innervation of the abdominal skin, muscles and parietal 
peritoneum [20]. The TAP block could be performed either 
by a blind "double pop" technique, based on the anatomical 
landmarks [3, 11, 12, 17, 20] or guided by the ultrasound 
navigation [8, 10, 14].The ultrasound guidance is preferred 

since it allows more accurate injection of the 
anaestheticthan the blind technique [10]. 

In this study, we attempted to assess the effectiveness 
of the bipolar TAP block during the post-operative period 
and compare it to the standard systemicanaesthesia. We 
hypothesized that the ultrasound-guided TAP block in the 
early post-operative period effectively reduces the pain 
intensity without additional administration of systemic opioid 
drugs. 

Materials and methods 
Experimental groups.  
The design of the study is a randomized clinical trial. 

The period of the study is from 2018 to 2020 in the regional 
hospital of the city of Pavlodar. The study included 120 
patients, both male and female, who were subjected to the 
laparoscopic surgery or laparotomy. The age of the patients 
varied from 18 to 75, the ASA physical status of all patients 
was either I or II. All surgeries were conducted under the 
general endotracheal anaesthesia. Depending on the 
method of the post-surgical analgesia, all patients were 
divided onto 2 equal groups: 1) the group inwhich the TAP 
blockwas performed in early post-operative period (during 
the first 24 hrs). In addition, the patients of this group also 
received the intravenous administration of the non-steroidal 
anti-inflammatory drug (NSAID)ketonal, total volume of 8 
ml, 4 times/24 hrs. This group will be referred as "TAP" 
through the article. 2) the group in which the systemic 
administration of both narcotic analgesic (NA) 
promedolandketonal were used. Both promedol and ketonal 
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were administered intravenously 4 times/24 hrs. This group 
will be referred as "NA" through the article. 

TAP block.  
The patient was placed into the supine position. After 

the skin disinfection and local infiltration with 2% lidocaine, 
the ultrasound probe is placed in a transverse plane to the 
lateral abdominal wall in the midaxillary line, between the 
lower costal margin and iliac crest.  The external oblique, 
internal oblique and transversus abdominis muscles were 
identified first.  Then, the echogenic needle was introduced 
directly under the probe to the depth of 50-100 mm and 
deeper, until it reaches a space between the internal 
oblique and transversus abdominis muscle. The 2 ml of 
saline was injected slowly in order to confirm the 
correctness of the needle position. Then, 15 ml of local 
anaesthetic solution (0.5% bupivacaine HCl, or 75 mg) was 
injected incrementally into each side of the abdomen.  

Pain assessment 
The evaluation of the pain intensity was performed 

every hour, after 24 hrs, according to numerical visual 
analog scale (VAS) of pain intensity, in rest and during the 
movement. In addition, the following criteria were also 

monitored: pulse, systolic and diastolic arterial pressure, the 
amount of narcotic analgesic promedol used. 

Statistical analysis 
All data presented in the article as mean ± SEM; the 

statistical significance was determined by the unpaired two-
tailed Student's t-test. All statistical tests of significance 
were performed using Igor Pro software (Wavemetrics, OR) 
and custom-written procedures. The level of significance 
was set to P < 0.05. 

Results. In our study, the average age of the patients 
and the gender distribution of both experimental groups 
were similar. 

The mean age in the TAB group was 45.30 ± 9.9, in the 
narcotic analgesics group 45.28 ± 8.1 (p> 0.5). By gender 
difference, respectively, in the groups - men were 53.33% 
and 55.0% (p> 0.5), women - 46.67% and 45.0% (p> 0.5). 

The type of surgery is summarized in Table 1. Overall, 
16.66% (10 patients) of each experimental group undergone 
the laparoscopic surgery, while the majority of the patients 
(83.33%, or 50 patients) undergone the laparotomy. 

 

Table 1.  
Type of surgery. 

Typeofsurgery 
Group with TAP 

anesthesia and ketonal 
(numberofpatients 

Opioid Pain Group  
(numberofpatients) 

p 

Laparotomy 
Cholecystectomy. Sanitation and drainage of the abdominal cavity. 18 17 >0,5 
Removal of a colon tumor. Stoma placement. Sanitation and drainage 
of the abdominal cavity. 

6 6 >0,5 

Imposition of gastrointestinal and inter-intestinal anastomoses 5 6 >0,5 

Marsupialization of the cyst in the head of the pancreas 5 6 >0,5 

Resection of 2/3 of the stomach 5 4 >0,5 

Ulcerclosure 2 2 >0,5 

Appendectomy. Sanitation and drainage of the abdominal cavity 7 7 >0,5 

Herniarepair. Hernioplasty 2 2 >0,5 

Laparoscopic cholecystectomy 10 10 >0,5 

Total 60 60  
 

 
Assessment of the pain during the 

first 24 hrs after the surgery according to 
the visual analog scale (VAS) revealed 
no significant difference between the 
groups, except for the assessment after 5 
hrs where the difference between the 
groups was significant (p < 0.05) (Fig. 1). 

The patient satisfaction with the 
anaesthesia assessed according to Likert 
scale did not reveal any significant 
difference between the groups (Table 2). 

Similarly, the assessment of the 
satisfaction of the surgeons with the 
anaesthesia did not reveal any significant 
difference between the groups (Table 3). 
 

 

 
Figure 1. Assessment of the pain during the first 24 hrs after  

the surgery according to the visual analog scale (VAS). 
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Table 2. 
Satisfaction of the patients with the anaesthesia. 

Satisfaction of 
patients with the 

anaesthesia 

Groups 

Group with TAP 
anesthesia and 

ketonal (%) 

Opioid Pain 
Group (%) 

p 

Extremely satisfied 10 (16.67) 11 (18.33) >0.5 

Very satisfied 48 (80.0) 47 (78.33) >0.5 

Satisfied 2 (3.33) 2 (3.33) >0,5 

Dis satisfied - - >0.5 

Verydis satisfied - - >0.5 

Total 60 (100%) 60 (100%)  
 

The heart rate and the arterial pressure were also 
monitored during the first 24 hrs after the surgery. Again, 
we did not find any statistical differences in heart rate, 
systolic and diastolic arterial pressure between the two 
experimental groups. 

We also assessed the volume of systemic analgesics 
used in the first 24 hrs after the surgery. Ketonal was used 
in both groups at 400 mg (p> 0.5). Promedol was used only 
in the narcotic analgesic group 44.50 ± 7.4 mg (p<0.001) 
 

Table 3. 
Satisfaction of the surgeons with the anaesthesia. 

Satisfaction of 
surgeons with the 

anaesthesia 

Groups 

Group with TAP 
anesthesia and 

ketonal (%) 

Opioid Pain 
Group (%) 

p 

Extremely satisfied 9 (15.00) 10 (16.67) >0.5 

Very satisfied 44 (73.33) 43 (71.67) >0.5 

Satisfied 7 (11.67) 7 (11.67) >0.5 

Total 60 (100%) 60 (100%)  
 

Discussion 
In the present study that included patients who had 

undergone the laparoscopic surgery or laparotomy, we 
found that there were no significant differences in patient 
self-reported pain scores amongst those who received TAP 
blocks in combination with the intravenous administration of 
ketonaland the group in which the opioids were 
administered systemically in the early post-operative period. 
The assessment of the satisfaction of patients and the 
surgeonswith the anaesthesia also did not reveal any 
significant difference between the two experimental groups. 
In addition, no significant differences in hemodynamic 
characteristics (heart rate, systolic and diastolic arterial 
pressure) and the post-operative oxygen saturation levels 
were observed between the patients who received the TAP 
blocks and systemic administration of narcotic analgesics.  
Moreover, the time of transition of the patient to the 
ambulatory care was not significantly different between the 
two experimental groups. Taken together, these findings 
suggest that the TAP block performed in immediate post-
operative period could be as effective for managing the pain 
after the laparoscopic surgeries as the standard 
administration of opioids. 

In our study, the only significant difference in pain 
assessment between the two experimental groups was at 5 
hrs after the surgery (Fig. 1). The duration of action of the 
plain bupivacaine has been reported to vary in the range 
from 2 to 10 hrs, with the peak effect noted around 30-45 
min [2]. Thus, the short duration of the TAP blocks appears 

to be a limitation of this method of anaesthesia.  
Continuousinfusionof the anaestheticthrough the indwelling 
catheters could potentially help to overcome this limitation 
[6, 19]; however, the use of the catheters may increase the 
risk of infections and peritonitis.  Alternatively, the use of 
long-acting liposomal anaesthetics could seem promising 
for the prolongation of postsurgical analgesia [2]. Recently, 
it has been shown that the duration of the TAP blockade 
could be prolonged up to 72 hrs with the use of a liposomal 
bupivacaine LB [15]. One serious concern related to both 
continuous infusion of the anaesthetic and the long-acting 
liposomal anaesthetics should be noted.  The plasma 
concentrations of the anaesthetics have been reported to 
reach the toxic levels after bipolar TAP blocks when 30-40 
ml of anaesthetic solution are administered [5, 11, 12, 17]. 
Theoretically, there is a possibility that some of the TAP 
block effects could be attributed to the absorption of the 
anaesthetic. Thus, the research of the pharmacokinetic 
parameters of TAP blockade appears to be the important 
condition for the routine use of TAP blocksin the near 
future. 

TAP blocks are generally considered safe procedures 
[9, 22], especially when performed under the ultrasound 
guidance. The use of ultrasound allows visualization of the 
walls of the plane in which the anaesthetic solution is 
injected, as well as the injecting needle and the spread of 
local anaesthetic. As a result, the anaesthetic solution is 
injected with a greater precision, in comparison to the 
"blind" technique. Theoretically, the precision of the needle 
insertion and the visual control over the entire procedure 
may limit the excessive "spillage" of the anaesthetic thereby 
reducing the risk of local anaesthetictoxicity. The lack of 
differences in terms of post-operative side effects between 
the two experimental groups of the present studyprobably 
indicates that the local absorption of the anaesthetic during 
the TAP block does not contribute to the common side 
effects of the general anaesthesia. 

We demonstrated that in combination with the 
intravenous administration of ketonal, the TAP block 
performed immediately after the surgery resulted in an 
effective anaesthesia and allowed us to avoid an 
administration of opioids. Theseresults are in agreement 
with some other studies in which TAP block reduced the 
amount of used narcotic analgesics [4, 12, 16]. However, 
some studies report no difference in opioid consumption 
between the TAP and standard systemic analgesia 
following the laparoscopic colorectal surgery [21]. In that 
study, the authors hypothesized that because of minimal 
pain experienced by the patients, the TAP blockade could 
be less effective in laparoscopic colectomy than in other 
forms of abdominal surgery [21]. 

Our study has some limitations. First, the design of the 
study was retrospective, and performed in a single center. 
However, the one of the potential strengths of the present 
study is the relatively large number of patients included.  
Secondly, the study assessment was limited to 24 hrswhile 
some other studies report the assessment during the 36 hrs 
after the surgery (ref). In our study, we limited the 
assessmentto 24 hrsbecause the majority of the patients 
usually no longer require the administration of systemic 
opioids 24 hrs after the surgery. Finally, the types of 
surgeries included into the study were different, with the 
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non-equal number of laparoscopic interventions and 
laparotomy. 

Conclusions 
We suggest that the use of multimodal analgesia in the 

form of bipolar TAP block in conjunction with intravenous 
administration of ketonal provides an adequate anaesthesia 
in the post-operative period, comparable to the standard 
systemic administration of opioids and ketonal.  The 
proposed approach utilizes the synergy of actions of the 
local anaestheticbupivacaine and systemically administered 
ketonal.  In addition, the proposed method of TAP blockade 
reduces the use of narcotic analgesics and contributes to 
the earliest possible activation of patients and their fast 
recovery after the laparoscopic surgery and laparatomy. 
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