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Abstract 

Introduction. Endoscopic procedures for inguinal hernia repair have become 

widespread. There are many methods of such treatment: transinguinal preperitoneal mesh-

plasty (TIPP), TAPP, TEP, MINI (combination of TEP and TAPP). However, the most 

common among them are TAPP and TEP. Despite the fact that these procedures are now 

common in many hospitals, the choice of tactics and repair procedures for different types of 

inguinal hernias is still uncertain. First, it concerns the quality of life of patients. 

Aim. The aim of this study was to compare TAPP, TEP and Lichtenstein based on 

quality of life analysis using the EuraHS-QoL scale. 

Materials and methods. We performed surgical treatment of inguinal hernia in 211 

patients. Lichtenstein's procedure was performed in 65 patients (Lichtenstein group), 

transabdominal preperitoneal (TAPP) inguinal hernia repair in 81 patients (TAPP group) and 

totally extraperitoneal (TEP) inguinal hernia repair in 65 patients (TEP group). We assessed 

quality of life using a special scale for hernias (EuraHS-QoL). The missing values were 

treated according to the instructions of the validation study. 

Results and discussion. As we expected, inguinal hernia repair improved EuraHS-

QoL scores in all groups. In the Lichtenstein group, the total mean decreased from 51.2 to 

11.8 (4.3 times) (r=-0.13), in the TAPP group – from 51.1 to 9.9 (5.2 times), in the TEP group 

– from 51.2 to 12.6 (4.1 times). Cosmetic discomfort was highest at the follow-up visit in 

patients in the Lichtenstein group (4.2). In the TAPP group, this indicator was probably 

(p<0.05) the smallest (3.0). Low-traumatic methods of operations in modern surgery are 

priorities today. The Lichtenstein procedure, despite its simplicity, is a traumatic operation 

compared to TAPP and TEP.  

Conclusions. Different options for inguinal hernia repair, which are based on the 

tension-free principle of inguinal canal correction, can be useful. However, when we analyzed 

the quality of life according to the EuraHS-QoL scale, we decided that transabdominal 

preperitoneal (TAPP) inguinal hernia repair is the most optimal in terms of various indicators. 

Key words: inguinal hernia repair; Lichtenstein's procedure; TAPP; TEP; 

quality of life. 
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Introduction. The principle of tension-free inguinal hernia repair proposed by 

Lichtenstein opened a new page in herniology. The implementation of this procedure made it 

possible to significantly reduce the number of relapses and speed up the recovery of patients. 

However, according to various authors, recurrence after the Lichtenstein procedure in patients 

with small hernias is from 0.5% to 2.5%. In patients with inguinal and scrotum hernia or 

recurrent hernias, the probability of recurrence is much higher - 2.7-11.3% [1, 2, 3]. 

With the development and spread of endoscopic procedures in surgery, the number of 

diseases treated by laparoscopic procedures is increasing. The currently common Lichtenstein 

procedure, which is appreciated by many surgeons due to its ease of execution and good 

postoperative results, does not always have advantages over transabdominal preperitoneal 

(TAPP) inguinal hernia repair and totally extraperitoneal (TEP) inguinal hernia repair [3, 4, 

5].  

Endoscopic repair of inguinal hernias is a technically complex operation in abdominal 

surgery. Actually, the increase in the frequency of intra- and postoperative complications is 

often explained by the "surgeon's learning curve". These procedures require a good 

knowledge of the anatomy of the abdominal cavity, abdominal wall, practical skills and 

experience from the surgeon. However, there is no complete systematic review, analysis and 

data accumulated in the literature that would determine the surgical strategy and the best 

results for the patient in the early and late period after surgery [4, 5]. 

Nowadays, endoscopic procedures for inguinal hernia repair have become widespread. 

There are many methods of such treatment: transinguinal preperitoneal mesh-plasty (TIPP), 

TAPP, TEP, MINI (combination of TEP and TAPP). However, the most common among 

them are TAPP and TEP. Despite the fact that these procedures are now common in many 

hospitals, the choice of tactics and repair procedures for different types of inguinal hernias is 

still uncertain. First, it concerns the quality of life of patients. 

Aim. The aim of this study was to compare TAPP, TEP and Lichtenstein based on 

quality of life analysis using the EuraHS-QoL scale. 

Materials and methods. We performed surgical treatment of inguinal hernia in 211 

patients. Lichtenstein's procedure was performed in 65 patients (Lichtenstein group), 

transabdominal preperitoneal (TAPP) inguinal hernia repair in 81 patients (TAPP group) and 

totally extraperitoneal (TEP) inguinal hernia repair in 65 patients (TEP group). Hernia 

treatment was carried out according to generally accepted methods described in the literature. 

Patients were randomized to groups and did not differ in terms of basic demographic and 

clinical parameters (Table 1). 
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We assessed quality of life using a special scale for hernias (EuraHS-QoL) [6]. The 

EuraHS-QoL questions are divided into 3 domains: pain (3 questions, range 0–30), restriction 

of activities (4 questions, range 0–40) and cosmetic discomfort (2 questions, range 0–20). The 

total score ranges from 0 to 90, with the lower scores being the most favorable outcome. The 

missing values were treated according to the instructions of the validation study [7]. The 

EuraHS-QoL has interesting features compared to other quality of life scales, including pre- 

and post-operative assessment and cosmetic discomfort, which is an important but 

understudied element in the management of inguinal hernia. 

 

Table 1. Baseline characteristics of patients with inguinal hernia included in the 

study (n=211) 

Demographics of the 

study population and 

baseline parameters 

Lichtenstein 

(n=65) 

ТАPP                     

(n=81) 

ТЕP                         

(n=65) 
р 

Male/Female 65/0 77/4 62/3 0.19 

Age (years), mean (SD) 67.1 (11.4) 67.6 (12.3) 68.1 (12.5) 0.31 

Intruding hernia 59 (90.8 %)  69 (85.2 %) 53 (81.5 %) 0.31 

Non-resecting hernia 6 (9.2 %) 12 (14.8 %) 12 (18.5 %) 0.31 

Left hernia 30 (46.2 %) 27 (33.3 %) 26 (40.0 %) 0.28 

Right hernia 30(46.2 %) 48 (59.3 %) 32 (49.2 %) 0.24 

Bilateral hernia 5 (7.7 %) 6 (7.4 %) 7 (10.8 %) 0.73 

Nyhus-I 14 (21.5 %) 15 (18.5 %) 15 (23.1 %) 0.78 

Nyhus-II 20 (30.8 %) 22 (27.2 %) 22 (33.8 %) 0.68 

Nyhus-IIIa 9 (13.8 %) 13 (16.0 %) 11 (16.9 %) 0.88 

Nyhus-IIIb 9 (13.8 %) 14 (17.3 %) 6 (9.2 %) 0.37 

Nyhus-IV 13 (20.0 %) 17 (20.9 %) 11 (16.9 %) 0.81 

Abbreviations: p – р-level (significant level); SD – standard deviation;  

 

We carried out statistical processing of the material using the "Statistica 10" program. 

We calculated the mean, the probability of differences in the research results (p) relative to 

the indicators of different groups (the results were considered probable when the reliability 

coefficient was less than or equal to 0.05), the median of the series, quartiles, the quality of 

the binary classification, the criterion Pearson consistency (χ2), the Pearson's r. Furthermore, 

we set the confidence interval (CI) at 95%, and we defined it as ±1.96 standard errors. 

Results and discussion  

As we expected, inguinal hernia repair improved EuraHS-QoL scores in all groups. In 

the Lichtenstein group, the total mean decreased from 51.2 to 11.8 (4.3 times) (r = -0.13), in 

the TAPP group – from 51.1 to 9.9 (5.2 times), in the TEP group – from 51.2 to 12.6 (4.1 
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times) (table 2, 3). 

 

Table 2. EuraHS-QoL score at the preoperative 

 Mean (SD) S (SD) GT Median LQ-UQ (IQR) р 

Pain (0–30) 

Lichtenstein (n=65) 17.4 (6.80) 0.23 (0.29) 1.85 17.0 12.0-23.0 (11.0) 1.0 

ТАPP (n=81) 17.2 (6.15) 0.14 (0.26) 2.08 17.0 12.0-21.0 (9.0) 1.0 

ТЕP  (n=65) 17.5 (6.31) 0.17 (0.29) 1.97 17.0 12.0-23.0 (11.0) 1.0 

ADLR (0–40) 

Lichtenstein (n=65) 22.3 (7.45) 0.46 (0.29) 2.10 21.0 17.0-27.0 (10.0) 1.0 

ТАPP (n=81) 22.5 (8.44) 0.33 (0.26) 1.83 21.0 17.0-30.0 (13.0) 1.0 

ТЕP  (n=65) 22.2 (8.01) 0.87 (0.29) 2.09 22.0 17.0-25.0 (8.0) 1.0 

CD (0–20) 

Lichtenstein (n=65) 11.4 (5.12) -0.55 (0.29) 2.03 12.0 10.0-15.0 (5.0) 1.0 

ТАPP (n=81) 11.4 (6.17) -0.23 (0.26) 2.03 12.0 5.0-17.0 (12.0) 1.0 

ТЕP  (n=65) 11.3 (5.88) -0.26 (0.29) 1.76 12.0 7.0-17.0 (10.0) 1.0 

Total EuraHS-QoL (0–90) 

Lichtenstein (n=65) 51.2 (10,27) 0.29 (0.29) 2.90 50.0 45.0-57.0 (12.0) 0.17 

ТАPP (n=81) 51.1 (9.36) 0.45 (0.26) 3.18 50.0 45.0-56.0 (11.0) 0.08 

ТЕP  (n=65) 51.2 (9.63) 0.41 (0.29) 3.09 52.0 44.0-56.0 (12.0) 0.08 

Abbreviations: SD – standard deviation; S – skewness;  GT – Grubbs test; LQ – 

lower quartile; UQ – upper quartile; IQR – interquartile range; p – р-level (significant level); 

ADLR – restrictions of activities because of pain or discomfort at the site of the hernia; CD – 

cosmetic discomfort.   

 

We noted that at the follow-up visit, the highest ADLR (restrictions of activities 

because of pain or discomfort at the site of the hernia) score was improbably highest in the 

TEP group (5.5), while in the Lichtenstein group, it was 4.8, and in the TAPP group, it was 

4.6 (table 3). It is known that TER has a shorter duration of operation in experienced 

surgeons, a shorter stay in the hospital and a lower frequency of postoperative complications. 

However, with this inguinal hernia repair, there is a higher frequency of intraoperative 

damage to small vessels of the preperitoneal space and the formation of subcutaneous 

hematomas. In many patients of the TEP group, the pain (Cunningham's classification) within 

30 days had an intensity of 2-4 degrees. If in the Lichtenstein group the higher ADLR score 

was caused by the skin incision, then in the TEP group the ADLR was changed by a 

subcutaneous hematoma in the groin area. 

Cosmetic discomfort was highest at the follow-up visit in patients in the Lichtenstein 

group (4.2). In the TAPP group, this indicator was probably (p<0.05) the smallest (3.0). Low-

traumatic methods of operations in modern surgery are priorities today. The Lichtenstein 

procedure, despite its simplicity, is a traumatic operation compared to TAPP and TEP. We 
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should discuss this with the patient during their first visit to the surgeon. 

 

Table 3. EuraHS-QoL score at the end of follow-up visit 

 Mean (SD) S (SD) GT Median LQ-UQ (IQR) р 

Pain (0–30) 

Lichtenstein (n=65) 2.8 (2.31) 1.02 (0.29) 3.08 2.0 1.0-4.0 (3.0) 0.08 

ТАPP (n=81) 2.2 (1.88) 1.58 (0.26) 3.05 2.0 1.0-3.0 (2.0) 0.13 

ТЕP  (n=65) 3.2 (2.17) 0.67 (0.29) 2.18 3.0 2.0-4.0 (2.0) 1.0 

ADLR (0–40) 

Lichtenstein (n=65) 4.8 (2.96) 0.04 (0.29) 2.06 5.0 3.0-7.0 (4.0) 1.0 

ТАPP (n=81) 4.6 (3.04) 0.05 (0.26) 2.08 4.0 3.0-7.0 (4.0) 1.0 

ТЕP  (n=65) 5.5 (5.01) 3.49 (0.29) 6.07 5.0  3.0-8.0 (5.0) 0.0 

CD (0–20) 

Lichtenstein (n=65) 4.2 (2.35) 0.54 (0.29) 2.05 3.0 2.0-6.0 (4.0) 1.0 

ТАPP (n=81) 3.0 (1.62) 0.03 (0.26) 1.85 3.0 2.0-4.0 (2.0) 1.0 

ТЕP  (n=65) 3.9 (2.11) 0.14 (0.29) 1.92 4.0 2.0-6.0 (4.0) 1.0 

Total EuraHS-QoL (0–90) 

Lichtenstein (n=65) 11.8 (3.94) 0.26 (0.29) 2.05 12.0 10.0-14.0 (4.0) 1.0 

ТАPP (n=81) 9.9 (3.76) 0.16 (0.26) 2.66 10.0 7.0-13.0 (6.0) 0.52 

ТЕP  (n=65) 12.6 (3.90) 0.31 (0.29) 2.40 12.0 10.0-15.0 (5.0) 0.92 

Abbreviations: SD – standard deviation; S – skewness;  GT – Grubbs test; LQ – 

lower quartile; UQ – upper quartile; IQR – interquartile range; p – р-level (significant level); 

ADLR – restrictions of activities because of pain or discomfort at the site of the hernia; CD – 

cosmetic discomfort.   

 

Conclusions 

1. Different options for inguinal hernia repair, which are based on the tension-free 

principle of inguinal canal correction, can be useful. However, when we analyzed the quality 

of life according to the EuraHS-QoL scale, we decided that transabdominal preperitoneal 

inguinal hernia repair is the most optimal in terms of various indicators. 

2. We noted the best overall EuraHS-QoL score in the TAPP group at the follow-up 

visit. The patients of this group also noted low rates of pain, restrictions of activities because 

of pain or discomfort at the site of the hernia, and cosmetic discomfort.   
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