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SUTURELESS FUNCTIONALLY ADAPTIVE FIXATION METHOD FOR INGUINAL 

HERNIOPLASTY (Abstract): Mesh fixation using glue instead of sutures for inguinal hernia 

(IH) repair has become popular during last decade. Existing literature database including 

multiple clinical trials is confusing, giving no exact answer whether mesh fixation with glue 

can reduce chronic pain without increasing the recurrence rate and/or causing other glue r e-

lated side effects. Aim: To determine whether the use of glue to fix the mesh reduce pain, 

postoperative complications and 18 months reoccurrence rates after IH repair compared to 

Lichtenstein technique. Secondary objectives were to compare quality of life changes after 

sutured and glued mesh fixation. Material and methods: The study involved 94 primaries 

uncomplicated IH patients divided into 2 groups: control group of 71 (75.53%) patients, who 

underwent classic sutured Lichtenstein repair and study group of 23 (24.47%) patients with 

glued mesh fixation according to developed functionally adaptive fixation (FAF) technique 

combining albumin glue mesh fixation and mesh tailoring in accordance to anthropometric 

peculiarities. Results: Duration and expression of post-operative pain requiring painkillers, 

length of working capacity and physical activity restoration was shorter in study group co m-

pared to control. Quality of life according to SF-36 was better following FAF surgery, too. 

Conclusions: FAF demonstrated better or comparable results with less acute and chronic 

postoperative pain and better quality of life than sutures for Lichtenstein hernia repair. No 

FAF specific complications were demonstrated in this study. Further prospective studies are 

at need with wider cohort selection, better randomization, and standardization combined 

with different surgical glues assessment. Keywords: HERNIA REPAIR, INGUINAL HER-

NIA, GLUE, MESH FIXATION, PAIN, QUALITY OF LIFE, SUTURE.   

Inguinal hernia (IH) is the most com-

mon abdominal wall hernia. IH account for 

about 75% of all abdominal wall hernias, 

with a lifetime risk of 27% in men and 3% 

in women; up to 50% of patients with IH 

are unaware of this condition and IH repair 

is one of the most commonly performed 

surgical procedures worldwide, with rates 

ranging from 10 per 100 000 of the popula-

tion in the UK to 28 per 100 000 in the US. 
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IH are at risk of irreducibility or incarcera-

tion, which may result in strangulation and 

obstruction (1). 

Risk factors for IH are well known, in-

cluding gender, physical activity, and older 

age. However, similarly to other diseases, 

genetic predisposition to IH and connective 

tissue abnormalities in general (2) is dis-

cussed backed by both gender-associated 

nature of disease, modern morphological 

findings (3) and pathogenesis analogies 

with other conditions. 

Conservative management and manual 

hernia reduction may be only applied in 

uncomplicated asymptomatic or minimally 

symptomatic IH (without or only minimal 

complaints). Surgery is the treatment of 

choice varying from currently outdated 

natural (own) tissue hernioplasty to Lichten-

stein mesh and laparoscopic (TEP preferred 

to TAPP) repair. Non-mesh hernioplasty, 

according to EHS Guideline is only recom-

mended for strangulated hernia repair in 

case of suspected infection. Endoscopic 

hernia repair requires both equipment end 

expertise, is comparatively expensive and 

more effective in bilateral IH. Compared 

with open repair, laparoscopic surgery for 

IH is associated with longer operation times, 

higher recurrence rates, but less severe post-

operative pain, fewer complications, and 

more rapid return to normal activities. Ten-

sion-free Lichtenstein hernioplasty is com-

paratively simple, affordable and effective 

technique for IH repair; it has relatively low 

recurrence and complications rates, but 

several side effects (4). Most important of 

them, chronic groin pain syndrome may be a 

long-term problem related to mesh sutured 

fixation and operative trauma after Lichten-

stein hernioplasty. Collection of blood or 

fluid, local inflammation and neuropathy are 

considered to be related to mesh and its 

fixation with sutures (5, 6).  

As a result, mesh fixation using glue in-

stead of sutures has become popular during 

last decade (7, 8). Existing literature data-

base including multiple clinical trials is 

confusing, giving no exact answer whether 

mesh fixation with glue can reduce chronic 

pain without increasing the recurrence rate 

and/or causing other glue related side ef-

fects.  

Therefore, the aim of this study was to 

determine whether the use of glue to fix the 

mesh instead of sutures reduce acute post-

operative pain, postoperative complica-

tions, chronic pain and 18 months reoccur-

rence rates after IH repair compared to the 

own tissues and Lichtenstein technique. 

Secondary objectives were to compare 

quality of life changes after sutured and 

glued mesh fixation. 

 

MATERIAL AND METHODS 

The study involved 94 (mean age 

34.17±6.49 yrs.) primary uncomplicated IH 

patients divided into two groups: the con-

trol group of 71 (75.53%) patients, who 

underwent classic sutured Lichtenstein 

repair and study group of 23 (24.47%) 

patients with glued mesh fixation according 

to developed functionally-adaptive fixation 

(FAF) technique. This study conforms to 

international bioethical standards (Euro-

pean Convention on Human Rights and 

Biomedicine, the Declaration of Helsinki of 

the World Medical Association on ethical 

principles of scientific medical research 

involving human subjects, GCP, EUC di-

rective #609, etc.) and approved by Com-

mission for Bioethics in Research of the 

Bukovinian State Medical University, 

Ukraine. All patients signed written per-

missions and obtained full information 

about the study prior to participation. Local 

anesthesia was combined with sedation and 

systemic painkillers (6). 

Lichtenstein hernia repair (control 

group) performed with non-absorbable 
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polypropylene sutures for fixation of light-

weight polypropylene mesh. FAF method 

(study group) included: -evaluation of pa-

tient’s morphological type, determination 

of anthropometric indicators (abdominal 

indices, distantia spinarum, height of hy-

pogastrium, and distances from the pubic 

symphysis to spina iliaca anterior superior 

and from the pubic tuberculum to the in-

guinal ring etc.), and assessment of ana-

tomical peculiarities e.g. trauma or connec-

tive tissue conditions; use of albumin-based 

glue containing 45% albumin and 10% 

glutaraldehyde solutions in 4:1 proportions 

for mesh fixation. The concept of FAF 

method is based on use of albumin glue, 

less influencing local tissues compared to 

more common fibrin or cyanoacrylate glues 

(9, 10), but which may comparatively rap-

idly degrade due to local and systemic 

fibrinolysis (anti-fibrinolytic agents were 

added) stimulated by both surgical trauma, 

bleeding and grafting similarly to other 

surgeries (11); and tailoring the mesh ac-

cording to anthropometric peculiarities of 

the patient, somehow similarly to E. Trabu-

co’s technique (12). The last assists in 

keeping the mesh fixed on-site, providing 

additional elastic fixation by own tissues. 

Set of clinical data including postopera-

tive complications, pain syndrome, impact 

on physical capacity, and recurrence were 

evaluated by an independent blinded ob-

server. SF-36 questionnaire was used for 

quality of life after hernioplasty assess-

ment. Statistical processing was carried out 

using the MS Excel software. 

 

RESULTS 

Duration of post-operative pain requir-

ing painkillers was slightly shorter in study 

group compared to control (tab. I). Pain, 

including chronic inguinal pain syndrome 

itself, paresthesia, and feeling of foreign 

body were the most common complication 

of hernioplasty in all groups. Higher than 

in control group percentage of fluid collec-

tion in study group (4.3% vs. 2.1% and 

1.4%) is caused by smaller number of ob-

servations. Total number of fluid collec-

tions and wound suppurations was higher 

in suture group (control) compared to FAF 

(study group). Hernia reoccurrence rate for 

18 months was minimal in both groups 

with minor differences between them. 

 

TABLE I 

Comparative evaluation of different inguinal hernioplasties (clinical data)  

Indices Control group (n=71) Study group (n=23) 

Duration of immediate post-operative pain (hrs.) 35.62±3.21 25.39±2.37 p1<0.05 

Restoration of basic physical activity (days)  1.80±0.22 1.71±0.35 p >0.05 

Restoration of full working capacity (days)  31.12±2.27 30.17±3.62 p >0.05 

Postoperative complications: 

- seromas 

- hematomas 

- wound suppuration 

- paresthesia 

- feeling of foreign body 

- chronic inguinal pain syndrome 

- mesh deformation/dislocation 

 

1 (1.4%) 

1 (1.4%) 

1 (1.4%) 

6 (8.5%) 

11 (15.5%) 

5 (7.0%) 

3 (4.2%) 

 

1 (4.3%) 

– 

– 

1 (4.3%) 

2 (8.6%) 

– 

1 (4.3%) 

Hernia reoccurrence (18 months of observation) 1 (1.4%) – 

Notes: p – reliability of differences compared to control group data. 
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Use of surgical glue reliably improves 

physical activity and bodily pain indices 

(tab. II) during postoperative period. Other 

differences between both groups in other 

parts of SF-36 questionnaire were less 

significant including general health percep-

tions, vitality, and physical role function-

ing. 

 

TABLE II 

Quality of life after hernioplasty according to SF-36 questionnaire in different groups 

Indices (points) Control group (n=39) ІІ group (n=21) 

Physical functioning 85.44±4.09 91.75±5.27 p1<0.05 

Bodily pain 84.73±3.91 90.22±5.27 p1<0.05 

Vitality 67.85±3.89 68.43±4.85 p1>0.05 

Social role functioning 86.41±5.41 86.64±4.18 p1>0.05 

Physical role functioning 82.28±4.31 81.46±3.84 p1>0.05 

Emotional role functioning 74.43±3.55 76.82±3.59 p1>0.05 

General health perceptions 87.46±4.77 87.33±4.34 p1>0.05 

Mental health 81.0±3.42 81.91±3.97 p1>0.05 

Notes: p – reliability of differences compared to control group data. 

 

DISCUSSION  

Tension-free IH repair is a method of 

choice since last decade. Use of mesh sig-

nificantly simplified surgery itself, made it 

faster and safer, leading to very low recur-

rence rate. However, use of mesh for her-

nioplasty creates several conditions that 

may aggravate the outcome of surgery (8, 

13). Among them chronic pain syndrome 

including pain itself, feeling of foreign 

body, and paresthesia (14) are the most 

common. Other mesh-associated postopera-

tive complications not typical for surgery 

using own tissues are seromas, mesh dislo-

cations and deformations.  

Possible answer towards these issues is 

use of glue or anatomical structures for 

mesh fixation, which may potentially abol-

ish conditions for mentioned above compli-

cations (5, 15).  

However, suture-free E. Trabuco’s 

technique requires specific graft and does 

not fully prevent chronic pain syndrome (4, 

12). Most of existing comparative studies 

of use of glue for mesh fixation in groin 

hernioplasty demonstrate similar or better 

results compared to classic Lichtenstein 

technique proving its perspective, though 

both research bias, and differences of tech-

niques may alleviate the value of obtained 

results (7).  

In this study, we tried to combine both 

E. Trabuco’s anatomical approach and use 

of other, previously unused glue for mesh 

fixation. While albumin glue is extensively 

used in cardiovascular surgery both as 

adhesive and sealant (9), due to its vulner-

ability against local fibrinolysis-proteolysis 

stimulated by both bleeding and surgical 

trauma including allotransplantation during 

hernioplasty, there was expectation of 

weaker mesh fixation compared to other 

techniques, leading to mesh dislocations, 

deformities, and higher recurrence rate. 

This study confirms similar or better results 

of FAF compared to I. Lichtenstein. 

Among FAF benefits facilitated chronic 

pain syndrome is the most important, lead-
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ing to faster postoperative recovery and 

quality of life improvement. 

 

 

CONCLUSIONS 

FAF demonstrated significantly better 

results compared or comparable results 

with less acute and chronic postoperative 

pain and better quality of life than sutures 

for I. Lichtenstein hernia repair.  

No FAF specific complications were 

demonstrated in this study. Further pro-

spective studies are at need with wider 

cohort selection, better randomization, and 

standardization combined with different 

surgical glues assessment.  
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