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ABSTRACT 

INTRODUCTION: Bilateral ultrasound-guided peripheral block (TAP - block) in the plane between 

the inner oblique abdominal muscle and the transversal abdominal muscle – TAP plane, is a regional 

anesthesia technique by infiltration of a local anesthetic, provides analgesia for operations involving 

the anterior abdominal wall. The analgesic effectiveness of the block decreases the consumption of 

opioid analgesics and non-steroidal anti-inflammatory drugs.  

AIM: In this study, we evaluated the intraoperative analgesic efficacy of bilateral TAP - block and the 

consumption of opioid analgesics in patients undergoing bilateral laparoscopic inguinal hernia repair. 

METHODS: The study was conducted with 35 patients, who were randomized into two groups. In 

the control group (group I), there are patients who received general anesthesia (GA), and experimental 

group (group II), were patients who have received general anesthesia and a bilateral tap block (GA + 

TAP). 

RESULTS: Patients with TAP-block (group II) have significantly lower fentanyl consumption 

compared to group I. 

CONCLUSION: Multimodal approach for the simultaneous administration of general anesthesia with 

a TAP block provides effective intraoperative analgesia and significantly reduces the perioperative 

consumption of opioid analgesics. 
 

Key words: local anesthesia, multimodal anesthesia, ultrasound transversus abdominis plane block, 

opioid, pain 
 

 
INTRODUCTION 

Inguinal hernia repair is one of the most 

common surgeries. Between 300 and 600 

operative methods, modifications and 

techniques for the surgical treatment of 

inguinal hernia have been described in the 

literature. However, the laparoscopic technique 

for the treatment of inguinal hernias has been 

admitted to reduce postoperative pain, to 

provide early recovery and less hospital stay 

for patients (Takebayashi et al, 2015). Patients 

under bilateral laparoscopic inguinal repair 

reported varying severity of pain. Good pain 

control is important and we have been using 

multimodal anesthesiology approaches, 
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regional techniques and drug combinations in 

recent years [1]. 
 

The ultrasound-guided abdominal peripheral 

block in the TAP plane (the neuromuscular 

plane between the inner oblique abdominal 

muscle and the transversus abdominis muscle), 

also known as TAP block, is a regional 

anesthesiology technique that blocks somatic 

nerves (Th7-Th11) [2]. 
 

The TAP block was introduced into 

anesthesiology practice in 2001 by Rafi, who 

used the lumbar triangle of Petit [3]. Hebbard 

et al. in 2007 described for the first time the 

use of ultrasound on a TAP block, which made 

the method much more efficient [4]. 
 

Subsequent clinical trials are leading to the 

increasing use of the TAP block as part of a 

multimodal approach for anesthesia for 

postoperative analgesia in various surgical 
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procedures: caesarean sections [5, 6], open and 

laparoscopic hernia repair [7, 8], 

appendectomy [9], colon resection [10], 

prostatectomy [11] and other surgical 

procedures involving the anterior abdominal 

wall [12]. 
 

The majority of studies in this area confirm 

that the TAP block provides good 

postoperative analgesia, but there are few 

studies evaluating its intraoperative analgesic 

efficacy. 
 

The purpose of this study is to evaluate 

intraoperative analgesic efficacy, opioid 

analgesic consumption, and pain assessment by 

visual-analogue scale during extubation and 

displacement, using a TAP block in 

combination with general anesthesia, in 

patients undergoing bilateral laparoscopic 

inguinal repair. 
 

 

 

MATERIAL AND METHODS 
The study was performed with 35 patients (men) 

between 24 and 55 years old, with a 

Classification of ASA (American Society of 

Anesthesiologists) class I and II at University 

Hospital “Lozenetz”, Sofia, Bulgaria, between 

January-December, 2017. All patients signed 

informed consent after explaining to them the 

manipulation in detail. The patients were 

categorized into two groups. In group I (n = 17), 

patients were administered with general 

anesthesia (OA) and in group II (n = 18) general 

anesthesia and tap block (OA-TAP). Exclusion 

criteria included a patient: less than 18 years of 

age, ASA class III-IV, allergy to local anesthetic, 

coagulation disorders and patients with body 

mass index (BMI)> 35 kg / m2. Laparoscopic 

hernia repair was performed by the same surgical 

team. 
 

Demographic characteristics of the patients – 

patients' age, body mass index, and ASA 

classification are presented in Table 1. 

Table 1. Demographic characteristics of the patients studied. Values are presented as mean ± 

standard deviation (Mean ± SD). 

Demographic characteristic  

 Group I 

(GA) 

Group II (GA + 

TAP) 

P - value 

Age, years 32,24 ± 9,90 35,06 ± 8,02 P = 0,18 

Body weight,  kg 1,80 ± 0,08 1,81 ± 0,06 P = 0,34 

Body height, m 90,94 ± 9,07  88,72 ± 8,90 P = 0,24 

BMI 28,06 ± 2,76 27 ± 1,93 P = 0,10 

ASA I 82 %, n = 14 78 %      (n = 13)  

P = 0,37 ASA II 18 %, n = 3  22 %      (n = 5 ) 

 

 
Multimodal anesthesia was administered: 

Propofol, Lysthenon, Fentanyl and 

Sevoflurane. Premedication of patients was 

performed with midazolam at a dose of 0.05 

mg / kg, per os, 40 minutes before the patient 

was transported to the operating room by the 

anesthesiology team. Induction of general 

anesthesia in all patients was the same - 

Propofol-Lipuro 1% at a dose of 2 mg / kg; 

Fentanyl at a dose of 0.5-1 mcg / kg and 

muscle relaxant - Lysthenon 1% at a dose of 1 

mg / kg. After 90 seconds of mask ventilation, 

endotracheal intubation was performed. For 

maintenance of anesthesia in both groups of 

patients: GA - general anesthesia without TAP 

block (control group) and GA+TAP - general 

anesthesia using TAP block (experimental 

group), we used inhalation anesthetic 

Sevoflurane 0.7-1.2 MAK (minimum alveolar 

concentration), muscle relaxant - Tracrium and 

bolus doses, if necessary with opioid analgesic 

- Fentanyl at a dose of 0.5 mcg / kg.  
 

Perioperative monitoring included: heart rate, 

non-invasive blood pressure, 

electrocardiogram, pulse oximetry (SpO2), 

capnography, and bispectral index monitoring 

(BIS). Monitoring for inadequate analgesia 

included various symptoms such as sweating, 

tearing, tachycardia (heart rate above 80 beats / 

min), hypertension (> 20% of baseline blood 

pressure). 
 

After induction of anesthesia and intubation, in 

the patients from the GA+TAP group bilateral 

TAP – block was performed under ultrasound 

control. For the implementation of the TAP – 
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block we used portable ultrasound machine 

Sonoscape S2, linear transducer 5-11 MHz’s. 

Patients were positioned in the supine position. 

The transducer was placed transversely along 

the median axillary line in the middle of the 

space between the iliac crest and the costal 

margin to views skin, subcutaneous tissue, fat 

and the three abdominal wall muscles (external 

and internal oblique abdominal muscle, and 

transverse abdominal muscle), including the 

peritoneum (Figure 1). 
 

 
Figure 1. Ultrasound image of the skin, 

subcutaneous tissue, fat and the three abdominal 

wall muscles (external and internal oblique 

abdominal muscle and transverse abdominal 

muscle), including the peritoneum.  
 

With a 22G needle (Stimuplex D Plus 22G × 

80 mm), under real-time ultrasound visual 

control, 20 ml of 0.375% ropivacaine was 

injected bilaterally with intermittent aspiration. 

The injection was between the aponeurosis of 

the internal oblique and transversus abdominis 

muscles. The correct placement of the local 

anesthetic was identified ultrasonographically 

by a dark shadow, the “stratification” of the 

aponeurosis between the inner oblique and the 

transversal muscle (Figure 2). Patients were 

under observation in the recovery room for one 

hour after the extubation.  
 

 
Figure 2. Ultrasound image of correct placement of 

the local anesthetic (dark shadow) in the 

aponeurosis between the inner oblique and the 

transversal muscle 

 

The degree of pain was assessed using a 

visual-analog 10-point scale, VAS (0: no pain, 

10: intolerable pain) [13, 14]. The pain was 

also evaluated in the postoperative period of 

the 1st, 2nd, 6th, 12th and 24th hours (purpose 

of another study). We administered NSAIDs - 

Paracetamol 1000 mg, in combination with 

Ketoprofen 100 mg, only in patients with VAS 

score above 5. 
 

Neither complications were detected, nor did 

adverse reactions of the opioid analgesic, 

Fentanyl in both patient groups.  
 

The data obtained were presented as mean ± 

standard deviation (Mean ± SD). Statistical 

processing and correlation analysis of the 

experimental data in Microsoft Excel, ver. 

2010, a student's t-test was used to determine 

statistical significance. Statistical significance 

was defined at p <0.05 (significance level α> 

95%). 
 

RESULTS 

The average anesthesia time was 151 minutes, 

while the estimated surgery time was 132 

minutes in both groups. Significant time 

differences between both groups were not 

detected.  
 

We have monitored intraoperatively in the 

interval of 10 minutes: heart rate, non-invasive 

blood pressure, electrocardiogram, pulse 

oximetry (SpO2), bispectral index (BIS). 

Significant differences in pulse oximetry, 

capnography and BIS index were not found.  
 

An analysis of the intraoperative results of the 

hemodynamic parameters revealed that the 

mean heart rate, systolic and diastolic blood 

pressure, immediately after the surgical 

incision of the skin, were significantly higher 

in both groups, which led to additional 

administration of Fentanyl.  
 

The study results showed tachycardia, between 

the 45th and 120th minutes of the surgical 

procedure, and after extubation, in patients in 

group I (GA) compared to group II (GA + 

TAP). Systolic and diastolic pressures during 

this time period (T6 - T9) were also 

significantly higher, hypertension, in the 

control group of patients as opposed to 

experimental group.  Intraoperative 

hemodynamic changes are presented in 

Figures 3 and 4.  
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Figure 3. Comparison of heart rate between control (GA) and experimental groups (GA + TAP) at different time 

interval: T1 - before anesthesia; T2 - after anesthesia; T3 - after surgical incision of the skin; T4 - 15 min; T5 - 

30 min.; T6 - 45 minutes; T7 - 60 min.; T8 - 120 min .; T9 - after extubation. 

 

 
Figure 4. Comparison of systolic and diastolic blood pressure between control (GA) and experimental groups 

(GA + TAP) at different time interval: T1 - prior to anesthesia; T2 - after anesthesia; T3 - after surgical incision 

of the skin; T4 - 15 min; T5 - 30 min .; T6 - 45 minutes; T7 - 60 min .; T8 - 120 min .; T9 - after extubation. 

 
Total amount of Fentanyl used intraoperatively 

for induction of anesthesia, skin incision and 

during surgery for the two groups of patients: 

GA - general anesthesia without TAP block 

(control group) and GA+TAP - general 

anesthesia and TAP block (experimental 

group) was shown in Table 2. The total 

amount of Fentanyl was significantly less in 

the patients in the experimental group (GA + 

TAP). 

 
Table 2. The amount of fentanyl used intraoperatively. Data are presented as (Mean ± SD). 

The amount used of fentanyl, μg 

Group 
Induction of 

GA 
Skin incision During surgery Total 

GA 52,9 ± 12,127 57,4 ± 17,15 58,8 ± 19,648 169,1 ± 25,814 

GA+TAP 51,4 ± 8,45 35,7 ± 28,62 27,1 ± 30,54 109,7 ± 32,24 

 

Т1 Т2 Т3 Т4 Т5 Т6 Т7 Т8 Т9 

GА 70 68 94 70 68 75 91 73 88

GА+TAP 72 70 92 72 74 75 75 72 74
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The results for postoperative pain, assessed on 

a visual-analogue scale (VAS), were obtained 

after extubation and when patients were moved 

from the operating desk to the hospital bed are 

shown in Table 3.  

 
Table 3. Results of the Visual Analog Scale (VAS), VAS score. 

Reporting time 
Pain score, VAS score (Mean ± SD) Significance parameter value р 

GA GA + TAP  

After extubation 4,2 ± 1,39 1,4 ± 0,86 3.10
-8

 

Transfer * 5,1 ± 0,83 2,1 ± 1,1 2.10
-10

 

*Transfer - patients were moved from the operating desk to the hospital bed 

 
The results of Table 3, which are also 

presented graphically in Figure 5, showed 

significantly lower degree of pain immediately 

after surgery in patients in the experimental 

group.  

 

 
Figure 5. Results of the pain VAS score, in the control (GA) and experimental (GA + TAP block) group. * p 

<0,05 - significant difference between the results of the two groups: GA and GA + TAP 

 
CONCLUSION 

Ultrasound-guided bilateral peripheral block 

(TAP - block) with 0,375% ropivacaine, 

administered to patients undergoing bilateral 

laparoscopic inguinal repair, significant 

reduces intraoperative pain symptoms; opioid 

analgesic consumption and VAS score in the 

first postoperative hour. TAP – block is part of 

the multimodal anesthesia and adjuvant for 

intraoperative and post-operative analgesia. 

Further research is essential to establish the 

optimum use of this technique. 
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