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The goal of the study was to research the results of using of glue method of fixing a mesh 
implant during laparoscopic hernioplasty. From 2014 to 2016 in the Clinical Hospital № 122 
named after L. G. Sokolova the laparoscopic hernioplasty was performed in 128 males. Group 
1st  — 66 patients who underwent hernioplasty with fixation of the mesh implant with cy-
anoacrylic glue using an alternative method of delivering the adhesive composition with elim-
ination of the abdomen defect over the implant with V-loc thread; Group 2nd — 62 patients, 
hernioplasty was performed with fixing of the implant with titanium staples, followed by clo-
sure of the abdomen defect with titanium staples. There were carried out the complex analysis 
of the life quality of patients, the number of complications and the level of abdominal pain in 
the early postoperative period. Laparoscopic transabdominal preperitoneal hernioplasty in 
combination with the use of an adhesive composition to fix the reticular implant significantly 
improves the patient ’ s quality of life in the postoperative contributes to early discharge from 
the hospital and a faster recovery of work capacity. And the use of the proposed method of 
glue composition delivery significantly reduces the cost of the operation and can be easily 
reproduced in conditions of a surgical hospital.
Keywords: a hernia, hernioplasty, surgical adhesives.

Inguinal hernia — the most common of all hernias of the abdominal wall, it occurs 
in up to 80 % of cases [1–3]. According to statistics, inguinal hernia disease in people aged 
25 to 34 years is found in 14 cases per 1, 000 people, and at the age of 55 to 64 years — up 
to 53 cases per 1,000 people [4; 5]. Annually in the world more than 20 million hernias op-
erations are carried out [6]. More than 300 different methods of hernioplasty of inguinal 
hernias have been described in the literature. It was noted that using classical methods, re-
lapses occur in 10–30 % of cases, and in 3–5 % using of non-exhaustion methods of herni-
oplasty, with laparoscopic methods of repair of primary hernias 0–0.1 %, and with recur-
rent hernias — in 3 % of cases [7–9]. In 1988 Lichtenstein proposed his original method 
of hernioplasty of inguinal hernias, which was the first method in which the tension of 
surrounding tissues was not produced [10]. With the introduction of the Liechtenstein 
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method, the number of complications and relapses has abruptly dropped. While conduct-
ing studies comparing tension and non-stretch methods, “on-stretch” hernioplasty has a 
number of obvious advantages [10; 11], but early pain syndrome and the development 
of postoperative complications (development of chronic pain due to inadequate fixation, 
ischemia and trophic tissue disorders, poor regeneration of the p/o wound) remained in 
this group of patients.

From the moment of its appearance, methodology of laparoscopic hernioplasty has 
undergone numerous changes. M. E. Arregui offered to install endoimplant to properito-
neal space and fix it to the superior pubic ligament and anterior abdominal wall that was 
recognized as the best option under laparoscopic method and currently is widely used in 
USA and Europe. This method has a title «transabdominal preperitoneal hernioplasty» 
(TAPP) [12; 13].

According to European Union Guidelines of inguinal hernia treatment society (Eu-
ropean Guidelines of herniologists society on the treatment of inguinal hernia in adults, 
M. Miserez. et al., 2014) — penetrating fixation or traumatic devices such as surgical su-
tures, staples and fixators, lead to the local trauma which can be accompanied by the 
damage of nerves and development of chronicle pain. This is described by a few authors 
[14–17] — the main criterion of efficiency of operative treatment became not only fre-
quency of relapses, but also postoperative pain, acute as well as chronic. Therefore, use 
of sutureless fixation (glue, mesh with “adhesive tape” principle) acquires larger popular-
ity, since risk of postoperative complications decreases significantly. Surgical adhesives 
include groups: biological adhesives (fibrin), synthetic and genetically modified, derived 
from protein, for example cyanoacrylate. However, the use of fibrin glue significantly in-
creases the cost of the operation, which previously limited their wide application.

Goal of the work. Improvement of treatment results of the patients with inguinal 
hernias by the way of using of glue fixation method of mesh implant under laparoscopic 
hernioplasty.

Materials and methods 

On the clinical base of the Department of Surgery named after N. D. Monastyrsky of 
North-West State Medical University named after I. I. Mechnikov in the Clinical Hospital 
№ 122 named. L. G Sokolova, in the period from 2014 to 2016, laparoscopic hernioplasty 
was performed in 128 male patients, 18 (14.1 %) of whom had recurrent inguinal hernias 
(hernioplasty performed in other surgical hospitals) and 110 (85.9 %) patients with pri-
mary inguinal hernia (in 9 of which the hernia was bilateral, and in 10 cases the hernias 
were innate). All 128  (100 %) patients underwent transabdominal preperitoneal herni-
oplasty. The criterion for inclusion was the presence of inguinal hernia without severe 
concomitant somatic pathology, which is a contraindication to performing laparoscopic 
interventions. Patients were divided into two groups that were comparable by sex, age, 
body weight index, the presence of concomitant diseases. In the 1st group (66 patients), 
laparoscopic hernioplasty was performed without bringing the reticular implant under 
the spermatic cord and fixing it with cyanoacrylic glue “B-Vraun” with the elimination of 
the abdomen defect over the implant with V-loc.

We have developed original methodology of delivery of glue to the preperitoneal 
space. It has the same effect as official method but it’s less expensive. For this we use stand-
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ard intravenous induction catheter with a guide-needle and insulinic syringe where we 
withdraw glue from the tube. Through the additional puncture in the middle hypogas-
trium we introduce a catheter in the preperitoneal space along the upper edge of the in-
stalled mesh from the medial side. Instead of fibrin glue, we used cyanoacrylate that also 
allowed us to simplify the operation significantly and make it cheaper. Application of glue 
was carried out by drip infusion along the mesh transplant, therefore, it doesn’t limit the 
use of fixation in triangles of “pain” and “fate”.

The 2nd group includes 62 males who underwent laparoscopic transabdominal pre-
peritoneal inguinal hernia repair without cutting of mesh implant and its fixation along 
the periphery with titanic staples, with following closure of abdomen defect with titanic 
staples. In the main group an average age was 43 ± 3 and in the experimental group — 
42 ± 3,5. Body weight index (BWI) was from 22 to 40,7 kg/m2 (table 1). In the 1st group it 
was 29 ± 2 kg/m2 in average and in the 2nd group — 28 ± 3 kg/m2.

Table 1. The distribution of patient groups by body weight index, kg/m2

Group Minimal Maximal Average 

1st, n = 66 22,3 40,7 29 ± 2 

2nd, n = 62 22 39,9 28 ± 3 

All surgery interventions were carried out by one surgeons brigade. All hernioplasties 
were performed using similar mesh material. Postoperative abdominal pain was noted 
before the administration of analgesics, in 2, 4, 6, 12, 24, 48, 72, 96 и 120 h after operation. 
For the assessment of postoperative pain there was used visual analogue scale of bodily 
pain (10 scores), from “absence of pain” (0) to “insufferable pain” (10).

There was carried out an assessment of average duration of the operation and the 
bed-day after the operation. The quality of life of patients in a long-term postoperative 
period was assessed — the SF-36 questionnaire (100 points). The analysis of intro and 
postoperative complications in various classifications was performed. The ultrasound ex-
amination of the p/o area on the 1st, 3rd and 7th days after the operation was performed.

Results and discussion

The average duration of the surgical intervention is given in the table 2.

Table 2. Duration of hernioplasty, minutes

Group Minimal Maximal Average

1st, n = 66 30, 5 129, 4 48 ± 2

2nd, n = 62 29, 4 110 46 ± 1, 5

The longer duration of surgical intervention in the 1st group is related to the method 
of delivery, application of glue and suturing of the peritoneum, but the difference in aver-
age duration is practically insignificant.
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After analyzing the level of pain in the postoperative period (table 3) before the ad-
ministration of analgesics, in 6 hours after the operation, we noted significant differenc-
es in the average assessment of the pain level — in the 1st group the average score was 
2 points, while in the 2nd group — 4.4 points. And after 24 hours, patients in the 1st group 
did not feel any pain and were ready to leave the hospital, while in the comparison group 
the average pain score reached 2.9 points.     

Table 3. The average assessment of the pain level from the visual analogue scale 
of pain intensity, scores

Group 
2

Time of registration the abdominal pain, hour
4 6 12 24 48 72 96 120

1st, n=66 4.6 3.2 2 1.9 0.6 0.4 0.2 0.2 0.1
2nd, n=62 7.6 6.5 4.4 4.4 2.9 2.9 2.8 2.9 1.8
Reliability p < 0.05

We studied the early postoperative complications, which are presented in table 4.

Table 4. Postoperative complications of laparoscopic hernioplasty, n ( %)

Group Hematomas Seromes Neuralgia Paresthesia

1st, n = 66 1 (1.51 %) 2 (3.03 %) — 1 (1.51 %)
2nd, n = 62 2 (3.23 %) 4 (6.45 %) 1 (1.62  %) 4 (6.45 %)
Reliability p < 0.05

Table 5. Distribution of early postoperative complications according 
to Clavien Dindo classification

Degree 1st Group, n = 66 2nd Group, n = 62

I 1 (25 %) 5 (45.45 %)

II — —

III — —

III a 3 (75 %) 6 (54.55 %)

III b — —

IV — —

IV a — —

IV b — —

V — —

Reliability p < 0, 05
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Elimination of hematoma required from 1 to 3 punctures. The neuralgia developed 
in the region of groin and scrotum, disturbance of sensitivity and paresthesia on the front, 
lateral surface of a hip. These symptoms were temporary and didn’t limit activity of the 
patients. Besides, there was carried out an analysis of early postoperative complication by 
the classification Clavien Dindo (table 5).

There were no relapses of hernias, no fatal cases. The average duration of stay in the 
hospital in the first group is 1.2 bed-day and in the second day the duration was rather 
higher — 2.8 bed-days. Follow-up period lasted from 1 year to 2 years 11 months.

We have carried out comparative characteristics of patients’ life quality after hernio-
plasties in the main group and experimental group (by the survey methods — question-
naire SF-36). 100 % of patients took part in the survey (table 6). Among the participants, 
there were 128 patients of working age (100 %). Terms of caring out of the survey: 1) in 
a month after operative intervention, 2)  in 3 months after operative intervention, 3)  in 
6 months and 4) in 12 month after operative intervention.

Table 6. Results of assessing the quality of life of patients in groups I, II 
and III according to the SF-36 questionnaire, scores

Health Component

Terms of observation, months

1st Group, n = 66 2nd Group, n = 62

1 3 6–12 1 3 6–12

Psychological

Vitality 75 + 1.6 89 + 1.6 98 + 1.5 67 + 2.1 83 ± 1.2 97 ± 2.4

Social role functioning 79 ± 1.8 89 + 2.7 97 + 1.1 73 + 1.6 83 + 1.1 96 + 1.3

Emotional role functioning 79 ± 1.6 93 + 2.1 97 + 1.3 72 ± 1.0 90 + 1.4 95 + 1.4

Mental health 82 ± 1.1 91 ± 2.9 99 + 0.8 78 + 1.1 85 ± 2.4 97 + 1.3

Physical 

Physical functioning 86 + 2.1 92 + 1.6 97 + 1.4 74 ± 1.8 80 ± 1.6 96 + 1.8

Physical role functioning 79 + 2.0 89 + 1.09 97 ± 1.3 76 + 1.8 84 + 1. 43 96 + 1.72

Bodily pain (P) 81 + 3.06 98 ± 1.54 99 ± 0.5 71 + 1.5 88 ± 1.6 97 + 1.8

General health perceptions 72 ± 1.3 90 + 1.17 98 + 1.3 66 + 1.7 85 + 1.1 98 ± 1.3

Reliability p < 0.05

Taking into account the data in table 6, when assessing the quality of life in the pa-
tients of the first and second group, it was revealed that when the patients were questioned 
in 6 months and one year after the operation, the SF-36 questionnaire did not statistically 
differ in quality of life. The pain sensations in the operation area (physical component) in 
the patients of the first group (81 ± 3.06) were 1.14 times lower in the survey 1 month after 
the operation than in the patients of the second group (71 ± 1.5). And after 3 months the 
same (the physical component of P) after the operation in the first group (98 ± 1, 54), was 
on average 1.11 times lower than in the second. Similarly, in all other components of the 
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quality of life, both in physical and psychological terms, for a period of 1 and 3 months 
after the surgery, the first is 1.14–1.28 times more reliable.

One of the modern approaches to the treatment of surgical pathology in general and in 
herniology, in particular, is not only carrying out of high technology operative interventions 
but also achievement of high level of rehabilitation after them. The main condition of an 
early rehabilitation of patients after the hernioplasty is minimization of the pain syndrome.

And as a consequence, modern trends in the treatment of inguinal hernias are aimed 
at improving the quality of life (reducing postoperative pain, faster recovery of work ca-
pacity and the ability to lead a habitual active lifestyle, reducing of the bed-day index). 
And the use of adhesive composition for fixing the mesh implants, in its turn, is ideal for 
observing these principles dictated by the present day, and reducing the risk of developing 
of chronic pain and early postoperative complications. The quality of life is one of the key 
concepts of modern medicine, allowing a deep multi-dimensional analysis of important 
components of human health in accordance with WHO criteria, that is, the physiological, 
psychological and social problems of a sick person. 

Conclusion

The application of adhesive composition to fix the mesh implant significantly 
(p < 0.05) improves the patients’ quality of life in the postoperative period: reduces pain 
syndrome, reduces the number of postoperative complications, and facilitates an early 
discharge from the hospital and a faster recovery of work capacity and the ability to lead 
a usual active lifestyle.

The method of delivery of the adhesive composition proposed by us makes the opera-
tion less financially expensive and cost-comparable with the classical version of laparo-
scopic hernioplasty using titanium staples.

The glue method of fixing the mesh implant in the treatment of inguinal hernia can 
be used in surgery as an alternative to other fixation methods.

The author confirms that the submitted data do not contain a conflict interests.
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Цель исследования  — изучение последствий лечения больных с  паховыми грыжами 
с использованием клеевого метода фиксации сетчатого импланта при лапароскопиче-
ской герниопластике. С 2014 по 2016 г. в клинической больнице № 122 им. Л. Г. Соколо-
ва была выполнена лапароскопическая трансабдоминальная предбрюшинная гернио-
пластика у 128 мужчин. 66 пациентам 1-й группы операция выполнялась с фиксацией 
сетчатого импланта цианакриловым клеем с использованием альтернативного метода 
его доставки и устранением дефекта брюшины над имплантом нитью V-loc; 62 паци-
ентам 2-й группы — с фиксацией импланта титановыми скобами, с последующим за-
крытием ими же дефекта брюшины. Комплексный анализ качества жизни больных, 
количества осложнений и уровня абдоминальной боли в раннем послеоперационном 
периоде показал, что применение клея для фиксации сетчатого импланта достовер-
но улучшает качество жизни пациента в  послеоперационном периоде, способствует 
ранней выписке из стационара и более быстрому восстановлению трудоспособности. 
А  использование предложенного метода доставки клеевой композиции значительно 
удешевляет операцию и  легко воспроизводимо в  условиях рядового хирургического 
стационара.
Ключевые слова: грыжа, лапароскопическая трансабдоминальная предбрюшинная гер-
ниопластика, клеевая методика фиксации сетчатого импланта.
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