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ABSTRACT

Introduction: Using conventional sutures for fixation of mesh in hernioplasty may
lead to injury of muscle fibres or compress regional nerves leading to pain. Thus there
is need to ascertain better and pain free mesh fixation technique. Aim of study is to
assess advantages of fibrin glue over prolene suture in fixation of the mesh in open
Hernioplasty. The main goal of the study is to compare fibrin glue and prolene sutures
for its advantages and disadvantages.

Materials and methods: This prospective randomised comparative study was conducted
in the Department of General Surgery at VIMS&RC, Bangalore. Duration of surgery,
postoperative pain and use of analgesics, post-operative complications, duration of
hospital stay were compared.

Results: 30 patients underwent mesh fixation using fibrin glue and 30 patients
underwent suture fixation. Duration of surgery, mean postoperative pain score and use
of analgesics were significantly lower in glue fixation group. Both groups of patients had
lower incidence of postoperative complications.

Conclusion: Fibrin glue sealant is a better agent for mesh hernioplasty and its use should
be encouraged in all patients of hernia repair over sutures, for the best postoperative
surgical outcome. The only shortcoming of the glue is the higher cost when compared to
sutures. So in situations wherein this higher cost can be overcome, glue is safe, easy and
suitable alternative to prolene sutures as mesh fixation agent.
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Introduction

Tension free mesh hernioplasty as demonstrated by
Lichtenstein is a standard method for hernia surger-
ies [1]. Understanding the physiology and anatomy
of the inguinal region and to know how to use most
effectively the currently available surgical techniques
and materials, holds the key to successful surgery. In
hernia repair surgery, the use of mesh has reduced
the recurrence rate by 50-75% [2]. Chronic pain or
persistent neuralgia has been recognised as a com-
plication after inguinal hernia repair. Estimates of
chronic pain are found to be as high as 30% [3]. It
can be mild to severe, can even be disabling and can
adversely affect the quality of life. Chronic pain after
hernia repair is highly influenced by method of mesh
fixation. Ideal mesh fixation should be biocompati-
ble and produce no structural damage. Sutures may
injure muscle fibres, and compress regional nerves,
leading to pain. This study is designed to ascertain the
best technique for mesh fixation in hernioplasty to
reduce the incidence of postoperative discomfort and

neuralgia leading to chronic groin pain. In this study,
fibrin glue and prolene sutures are used for mesh fix-
ation in two groups of people and the results are ana-
lysed. The goal of this study is to assess the effective-
ness of fibrin glue over suture fixation in reducing the
postoperative complication. Though various similar
studies had been done in recent years, fibrin glue is
not used widely in need of larger studies supporting
the results.

Aims and objectives

Aim of the study is to assess the advantages of fibrin
glue over prolene suture in fixation of the mesh in
open Hernioplasty with respect to

e Duration of Surgery.

e Assessment of post-operative pain and use of an-
algesics.

e Duration of hospital stay.

¢ To determine presence of chronic groin discom-
fort in follow up patients.
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Materials and Methods

e This is a prospective randomised comparative
study.

e Study was conducted during the period of Novem-
ber 2018 to February 2020 in the Department of
General Surgery in a tertiary care Hospital.

¢ A total of 60 patients were included in the study of
which 30 patients each, were allotted into 2 groups
(Case group-glue fixation, Control group-suture fix-
ation).

Fixation using fibrin glue

The fibrin glue: Biodegradable adhesive, combining

human derived fibrinogen and thrombin, imitates the
last phase of physiological blood coagulation [4,5].

Fibrin degradation inhibited by anti-fibrinolytic Apro-
tinin acts as an antifibrinolytic to prevent premature
degradation of clot (Figure 1).

Thrombin and calcium ions
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Fibrinogen == Fibrin monomers e Fibrin clot (cross- linking of fibrin)
Figure 1. Fibrin degradation.

Contents

Fibrin glue used here for mesh fixation is available as 2
component kit (Figures 2 and 3).

1 vial : Tisseel/fibrinogen powder (component 1, lyo -
philized human fibrinogen).

1 Vial : Aprotinin/antifibrinolytic solution (solvent for
component 1, synthetic aprotinin).

1 Vial: Thrombin powder (component 2, lyophilized
human thrombin).

1 vial: Calcium chloride solution (solvent for compo-
nent 2, calcium chloride).

Figure 2. Fibrin glue.

Figure 3. Two syringes, duploject and cannula device.

Preparation and reconstitution

Vials containing tisseel powder and aprotinin solution
are preheated for approximately 3 minutes at tempera-
ture of 33-37°C in a waterbath. Using blue sealed sy-
ringe aprotinin solution is transferred to vial containing
tisseel powder and returned to water bath for 1 minute
and kept in water bath to maintain the temperature till
it is being used. When required reconstituted sealer
protein is withdrawn into blue scaled syringe and used
under aseptic precautions. Contents of vial containing
calcium chloride is transferred into thrombin vial using
black scaled syringe. Swirl briefly to dissolve the con-
tents. Then placed in water bath at temperature of 33-
37°C until use. Contents after reconstitution should not
be cooled or frozen.

Incompatibilities: Sealer protein and thrombin solu-
tion can be denatured following contact with solution
containing alcohol, iodine or heavy metals.

Administration

Must be used within 4 hours of reconstitution. Warm
to 33-37°C before use. Do not expose to temperature
beyond 37°C. It can be applied by taking two compo-
nents into two syringes and connecting it to a duploject
and cannula device to dispense both the components
at the same time or using spray device. After the place-
ment of mesh, (as in all routine hernioplasty), instead
of prolene suture, mesh is fixed with this fibrin glue by
applying drops of glue all along the edge of mesh after
attaining thorough hemostasis (Figures 4 and 5).
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Figure 5. Application of fibrin glue above mesh.

Results
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Figure 7. Post-operative pain (measured by VAS). Note:
(BM): Cases; (H): Control.

120%
100%
100% |
80% -
60% | W Cases
N Control

Day 0 Day 1 Day 2

Figure 8. Post-operative analgesia. Note: (Hl): Cases; (H)
: Control.
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The results of the study have been tabulated below in
view of duration of surgery, post-operative Visual An-
alog Scale (VAS) score and analgesic requirement, im-
mediate and delayed post-operative complications and
duration of hospital stay with p value <0.001" depict-
ing significant outcome (Figures 6-11 and Tables 1-6).
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Figure 6. Duration of surgery.
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Figure 9. Immediate post-operative complications. (a)
Seroma, haematoma post-operative complications; (b)
Wound dehiscence post-operative complications. Note:
(BM): Present; (H): Absent.
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Figure 10. Duration of hospital stay.
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Figure 11. Delayed complications (Chronic groin discom-

Table 3. Post-operative analgesia.

Post-oper- | Glue Suture | Total | p-value

ative anal- | fixation fixation

gesia

6h 1 9 4 «

ours 7 (57%) 30 7 <0.007

(100%)

24 hours |5 (7%) 27 32 .
(90%) <0.001

48 hours |- 3 3 -
(10%)

Table 4. Post-operative analgesia.
Table 4a. Post-operative analgesia of seroma/haematoma.

Seroma/ Glue Suture Total | p-value
haematoma | fixation |fixation

0 2 (7% 3
Present 1 (3%) (7%) 0.554
Total 30 30 60

Table 4b. Post-operative analgesia of wound dehiscence.

fort and recurrence). Note: (ll): Cases; (H): Control.

Table 1. Duration of surgery (In minutes).

Glue fixation Suture fixation p-value
(case) Mean + SD | control) Mean * SD
42.50 + 14.89 73.63 + 26.83 <0.001"
Table 2. Post-operative pain (measured by VAS).
Post-operative | Glue fixation | Suture
pain (measured fixati
by VAS) 1xXation p-value
Mean + SD Mean
+SD
6 h 297 +1.38 6.23 £ .
ours 623 <0.001
24 h 1.0 £1. 4. + «
ours 0+1.39 3 22 <0.001
48 h 0.30 + 0.65 2.38 .
ours T30 | <0.001
4

Wound Glue Suture | Total | p-value
dehiscence | fixation | fixation
Present 1 (3%) 1 (3%) 2 1.000
Absent 29 (97%) | 29 (97%) | 58
Total 30 30 60
Table 5. Duration of hospital stay.
Glue fixation | Suture p-value
Mean + SD fixation
Mean + SD
Length
of stay 317 +1.12 |4.63+1.27|<0.001*
(in days)
Table 6. Delayed complications.
Glue Suture Total |p-value
fixation | fixation (n=60)
4 Months
follow-up
Present 25 24 49
for
follow-up 0.17
Chronic 2(8%) |6(249%)|7
groin
discomfort
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Statistical methods

The Statistical analysis was performed by STATA 11.2
(College Station TX USA). Shapiro Wilk test has been
used to check normality. Students Independent sam-
ple t-test was used to find the significant difference
between duration of surgery, post-operative pain and
length of stay. Chi-square tests were used to measure
the association between the seroma, wound dehis-
cence and chronic Groin discomfort and it is expressed
as frequency and percentage. p value of <0.05 is con-
sidered as statistically significant.

Discussion

When compared to patients who underwent conven-
tional hernioplasty (mesh fixation using sutures), in
patients who underwent mesh fixation using fibrin
glue, the duration of surgery was significantly low.
Lower postoperative Visual Analog pain severity Score
and lower requirement of post-operative analgesics
was also noted in glue fixation group. No significant dif-
ferences were seen in view of hematoma/seroma and
wound dehiscence between both the groups.

Long term follow-up could not be accurately done as
patients in either groups were lost to follow-up after 4
months (due to pandemic conditions in the country).
So definitive conclusion regarding prolonged groin
discomfort and recurrence of hernia in either of the
groups cannot be commented upon. Study could have
had another result of better pain control in the glue fix-
ation group, if larger sample size was taken and had all
the patients been available for further follow up study
[6-8].

Conclusion

As inguinal hernia is one of the commonly occurring
clinical cases, the primary aim of surgery of inguinal
hernia repair by open Lichtenstein’s procedure should
aim at

¢ Tension free mesh repair

Www.ejmaces.com

¢ Low post-operative pain score
¢ Decreased post-operative complications

¢ Shorter duration of hospital stay and rapid return
to work

e Absence of prolonged groin complications with low
/no recurrence rates

To achieve this goal of near perfect hernioplasty, fibrin
glue mesh fixation is the best agent for better post-op-
erative VAS score, very low or nil requirement of an-
algesics and lesser post-operative complications, thus
requiring shorter hospital stay and earlier resumption
of daily work and activity. Hence, more studies to sub-
stantiate the better results of glue fixation should be
undertaken in larger study population to enhance the
use of fibrin glue fixation over the conventional suture
hernioplasty.
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