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A comparative study
of tissue glue and
vicryl suture for
conjunctival and
scleral closure

in conventional
20-gauge vitrectomy

Abstract

Aim To describe the use of tissue glue to
close scleral and conjunctival wounds,

and to compare the clinical outcomes using
tissue glue and vicryl suture for closing

these areas in conventional 20-gauge (G)
vitrectomy.

Methods Thirty eyes of 30 patients were
included in this study. The indications for
vitreoretinal surgery were diabetic vitreous
haemorrhage with severe vitreoretinal traction
in 10 eyes, retinal detachment and
proliferative vitreoretinopathy in 14 eyes, and
vitreous opacity in 6 eyes. Tissue glue (Tisseel,
Baxter AG Industries, Vienna, Austria) was
used to attach scleral and conjunctival wounds
in 15 eyes and vicryl sutures in 15 eyes. The
patients were allotted into two subgroups as
tissue glue group (TG) and vicryl suture group
(VG). The sclerotomy sites were evaluated
with ultrasound biomicroscopy (UBM)
postoperatively in TG. Follow-up period was 2
months. The groups were statistically
compared for ocular signs and symptoms by
Mann-Whitney U-test.

Results No scleral wound leakage and
conjunctival reattachment were observed at
the end of the surgical procedure and during
the follow-up period. No adverse effects were
seen in TG. Abnormal fibrous ingrowth was
not detected at the sclerotomy sites by means
of UBM in TG. Patient comfort was
significantly higher in TG than VG (P <0.05).
Conclusions Tissue glue has no adverse effects
on ocular tissue and can be used as a substitute
for suture materials, and the use of tissue glue
decreases patient symptoms during the
postoperative period after 20-G vitrectomy.
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Tissue glue can enable to perform sutureless
surgery in the conventional 20-G vitrectomy.
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Introduction

Conventional 20-gauge (G) vitrectomy system
still remains popular in vitreoretinal surgery
(VRS). Most of the vitreoretinal surgeons use
20-G instruments predominantly because they
are still more versatile for the full spectrum

of VRS. The sclerotomies are created with a 20-G
microvitreoretinal blade directed perpendicular
to the sclera at the inferotemporal,
superotemporal, and superonasal quadrants
after the conjunctival peritomy. At the end of the
procedure, scleral and conjunctival wounds
require sutures in 20-G conventional
vitrectomy.' The use of sutures for closing these
wounds is associated with drawbacks such as
postoperative discomfort and suture-related
complications, and the eye often remains
inflamed for days to weeks. It seems reasonable
to use tissue adhesives as an alternative to
suturing for conjunctival and scleral closure,
and thus postoperative comfort improves and
suture-related problems can be avoided.

Tissue adhesives are effective in attaching
opposing wound edges quickly. Biologic
adhesives (eg, fibrin-based adhesives) have
more significant advantages and are used to
achieve haemostasis and to seal or glue tissues.
Tisseel (Baxter AG Industries), fibrin sealant,
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has been proved to have haemostatic and sealing
properties in many types of surgeries.””

In this study, we aimed to determine the efficacy of
fibrin sealant (Tisseel) to close scleral and conjunctival
wounds and reviewed our clinical experience with the
use of fibrin sealant during VRS. In addition, we
compared the results of fibrin sealant and vicryl suture
for closure of these wounds in a 20-G vitrectomy system.

Materials and methods

A consecutive series of 30 eyes undergoing 20-G
conventional vitrectomy were included in this study.
Detailed preoperative examinations including best-
corrected Snellen visual acuity, biomicroscopic anterior
segment examination, dilated posterior segment
examination, and intraocular pressure (IOP)
measurements were performed. All surgical procedures
were performed by the same surgeon (CB). The patients
were allotted into two subgroups as tissue glue group
(TG) and vicryl suture group (VG). Tissue glue was
used to close conjunctival and scleral wounds in 15 eyes.
In VG, scleral wounds were sutured by 6-0 vicryl
sutures and conjunctival wounds by 8-0 vicryl sutures
in another 15 eyes.

Preparation of fibrin tissue glue

Tisseel kit is a commercially available kit, which consists
of two vials containing solvents and two vials containing
powders. The Tisseel powder, consisting of fibrinogen,
plasminogen, plasma fibroectin, and factor XIII, is
reconstituted with the aprotinin solvent, and thrombin
powder is reconstituted with calcium chloride solution
according to the manufacturer’s instructions. Each
solution is placed in one of the dublojet syringe systems.
Their contents are mixed in appropriate concentrations in
the application needle of this system. The dublojet
system allows simultaneous injection of the two
components. Tisseel fibrin sealant, commercially
available, was prepared according to the manufacturer’s
instructions in this study.

Surgical technique

All patients were operated under retrobulbar anaesthesia
with lidocaine. After 360° conjunctival peritomy, the
episcleral surface was cauterised to prepare a bed for
non-bleeding sclerotomy and then, three sclerotomies
were performed with a 20-G microvitreoretinotomy knife
in the inferotemporal, superotemporal, and superonasal
quadrants. Pars plana vitrectomy was performed with a
20-G vitreous cutter. In this system, 20-G surgical
instruments were used for VRS. Retinal attachment was
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achieved by using perfluorodecaline liquid. The
epiretinal membrane and internal limiting membrane
were removed and endolaser photocoagulation was
performed when required. Perfluorodecaline-air-silicone
oil exchange (5000 or 1000 cs) was performed in 15 eyes
and perfluorodecaline-air-C;Fs exchange in 10 eyes. The
vitreous space was filled with a balanced salt solution
(BSS) in five eyes. Scleral buckling was combined with
vitrectomy in 10 eyes.

In TG, after each of the entry site cannulas was
removed, one drop of fibrin glue was immediately
applied over the edges of each sclerotomy; these edges
were opposed gently with forceps for 45s for firm
adhesion in each sclerotomy (Figure 1a and b). Excess
sealant was excised with scissors. The wound was
checked for leakage at the sclerotomy sites. A sponge
was used to apply gentle pressure to the edges of the
scleral incision and no wound leakage was shown
(Figure 1c). Then, three or four drops of fibrin glue were
injected on the bare sclera near the limbus all over 360°
and the conjunctival edges were immediately attached to
opposing edges and kept pressed for 5-10s (Figure 1d).
Surgery was completed after the closure of conjunctival
wounds. In suture group, sclerotomies were closed using
6-0 vicryl suture. After no wound leakage was shown,
conjunctiva was closed using the 8-0 vicryl suture.

Postoperatively, a pressure patch was applied for 24 h.
Following the procedure, the patients received oral
ciprofloxacin (250 mg twice daily) for 2 weeks, oral
indomethacin (75 mg once daily) for 1 week, frequent
instillations of topical prednisolone acetate 1% for 8
weeks, and topical fucidic acid twice daily for 1 month.

Postoperative follow-up examinations were performed
1, 3,7, 14, 30, and 60 days after surgery. Best-corrected
visual acuity, IOPs, and slit-lamp biomicroscopy of
anterior segment and fundus findings, and wound
leakage at sclerotomy sites were recorded for each
patient. All postoperative examinations were performed
by the same person The sclerotomy sites were evaluated
with ultrasound biomicroscopy (UBM) 2 and 4 weeks
after the operation in TG. All UBM examinations were
carried out by one investigator (GZ). All patients were
evaluated with regard to ocular symptoms and signs
such as foreign body sensation, epiphora, and
conjunctival hyperaemia at 1, 2, 3, and 4 weeks after
surgery. These findings were graded according to patient
satisfaction using a scale of 0-3 (0: complete satisfaction,
1: moderate satisfaction, 2: low satisfaction, and 3:
unsatisfied). The groups were statistically compared for
ocular signs and symptoms. Statistical differences were
evaluated with Mann-Whitney U-test. Statistical
analyses were performed with the Statistical Package for
the Social Sciences for Windows (SPSS, version 10.0, Inc.,
Chicago, IL, USA). P <0.05 was considered statistically
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Figure 1 (a) Application of Tisseel over the edges of each sclerotomy in the last stage of 20-G vitrectomy. (b) Opposing sclerotomy
edges gently with a forceps. (c) No leakage was shown at sclerotmy sites after closing with Tisseel. (d) The conjunctival edges were

attached to opposing edges and kept pressed with a forceps.

significant. This study followed the tenets of the
declaration of Helsinki and was approved by the
institutional ethics committee. All patients gave written
informed consents before the study.

Results

The indications for VRS were diabetic vitreous
haemorrhage (VH) with severe vitreoretinal traction in
seven eyes, retinal detachment (RD) and proliferative
vitreoretinopathy (PVR) in six eyes, and vitreous opacity
in two eyes in TG. There was diabetic VH with severe
vitreoretinal traction in three eyes, RD and PVR in eight
eyes, and vitreous opacity in four eyes in VG. Of the 30
patients, 21 (70%) were male and 9 (30%) were female.
The mean age of the patients was 58.7 +7.3 years (range
48-67 years). All patients were followed for 2 months.
No intraoperative complications occurred in any
group. Silicone oil tamponade (5000 or 1000 cs) was used
in 15 eyes, 20% C3Fs tamponade in 10 eyes, and BSS in 5
eyes. At the end of the surgical procedure, silicone oil,
gas, and BSS leakage were not observed at sclerotomy
sites in both the groups. None of the cases required
sutures to close the conjunctival and scleral wounds in
TG. In anterior segment examination, conjunctival
hyperaemia was present in all eyes on the first

Eye

Figure 2 Postoperative slit-lamp view of the conjunctival edges
attached by fibrin glue.

postoperative day. Conjunctival and scleral wounds were
successfully attached and were intact in TG by the end of
the follow-up period (Figure 2). Conjunctival bleb
formation was not observed at the conjunctival surface
on the sclerotomy sites in TG during and after surgery.
Mild intraocular inflammation was present on the first
postoperative day, which disappeared within the first
week of the operations in both the groups. No hypotony
was found in all eyes postoperatively. No side effects of
tissue glue were encountered.



Figure 3 An ultrasound biomicroscopic image showing no
abnormal fibrous proliferation at the sclerotomy site post-
operatively (arrow: internal sclerotomy site).

Ultrasound biomicroscopy of scleral port sites showed
no abnormal fibrous ingrowth in TG 2 and 4 weeks after
20-G vitrectomy (Figure 3). Ocular symptoms and signs
were a lot milder in TG and were relieved more rapidly
in TG than VG during the postoperative period. Ocular
symptoms and signs were significantly lower (P <0.05) in
TG compared with VG.

Discussion

Suture and/or wound-related complications can be
bothersome as they can lead to suture irritation, scleral
necrosis, patient discomfort, granuloma formation,
wound leakage, and postoperative astigmatism in VRS;
therefore, the prevention of these problems is very
important for vitreoretinal surgeons. Vitreoretinal
surgical instruments and techniques have advanced
dramatically to minimize these complications and
sutureless vitrectomy systems such as conventional
scleral tunnels, transconjunctival 20-, 23-, and 25-G
vitrectomies have been used in VRS, recently.*" But,
there are some drawbacks in each recent system. The
conventionally reported sutureless vitrectomy by self-
sealing 20-G sclerotomies uses the sclerotomy tunnel
method; but, problems with scleral tunnels technique
including wound leakage, extension, dehiscence,
vitreous and/or retinal incarceration, haemorrhage,
retinal tears, and dialysis have been reported and
difficulty has been noted in passing the instruments
through the sclerostomy tunnels.'” Transconjunctival
sutureless vitrectomy systems such as 20, 23, and 25G
are novel techniques in VRS but; transconjunctival 23-
and 25-G vitrectomies have been restricted because of
limited capacity of surgical instruments, leading to a
limitation of surgical indications.>'**
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In transconjunctival 20-G vitrectomies, conjunctival
peritomy has not been performed but the use of suture is
necessary to close conjunctival and scleral wounds.'!!
Also, transconjunctival sclerotomies may increase the
risk of wound-related problems such as leakage,
postoperative hypotony, and endophthalmitis.®'*>
Today, conventional 20-G vitrectomy, surgical method
with full and functional instrumentation is a gold
standard especially for patients with complicated
vitreoretinal disease requiring extensive intraocular
tissue dissection and the combination of scleral buckle;
but, this system requires closure of sclerotomy sites and
conjunctival peritomy after the procedure. In this study,
we thought the use of Tisseel as a fibrin sealant to close
scleral and conjunctival wounds in patients requiring
conventional 20-G vitrectomy and evaluated the tissue-
sealing property of fibrin sealant for closure of these
wounds in conventional 20-G vitrectomy.

Tissue adhesives can be subdivided into synthetic and
biologic adhesives. Synthetic adhesives (cyanoacrylate
derivatives) have mainly been used in the management
of corneal perforation and severe thinning. Biologic
adhesives (fibrin-based adhesives) have significant
advantages. Fibrin sealant imitates the final stage of the
normal physiological coagulation process and mimics
physiological wound healing process. Fibrin sealant
consist of two components, fibrinogen and thrombin
solution. A clot is produced immediately upon contact of
the two solutions. Fibrinogen is converted into fibrin
monomers on a tissue surface by means of thrombin.
Fibrin is then cross-linked by factor XIII to create a firm,
stable fibrin network, independent of the patient’s
coagulation cascade. Aprotinin prevents rapid
fibrinolysis. In the presence of calcium, thrombin
catalyses the clotting of plasma coagulation proteins. The
mechanical strength of a formed clot is thought to be
related to the fibrinogen concentration in the fibrin
sealant, which is 30 times that of normal plasma.

In addition, the use of fibrin sealant might provide a
critical balance of cellular regeneration and promote
wound healing by acting as a biomatrix scaffold for
cellular infiltrate, fibroblast proliferation and collagen
deposition. Fibrin sealant induces no foreign body or
toxic reaction.>>'¢"”

Tissue adhesives can successfully supplement or
replace sutures and attach opposing wound edges
quickly.* Many studies on ophthalmic applications of
tissue glue have been published.'®2! Literature review
on fibrin sealant yielded a few reports on the use of
the sealant for the closure of conjunctival openings in
20-G vitrectomy.?>?! As far as we know, this is the first
description of the use of fibrin sealant instead of sutures
in the closure of sclerotomy sites in conventional 20-G
vitrectomy. Vitreoretinal surgeons exert gentle pressure
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to the edges of the scleral incision to ensure the integrity
of wound at the end of the vitrectomy and when no
wound leakage is shown, sclerotomies are closed.
However, scleral closure cannot be performed
adequately despite the use of suture material, especially
in patients with thin sclera and undergoing recurrent
VRS, and scleral leakage may occur sometimes intra-
and/or postoperatively. The results of our study suggest
that fibrin sealant can be effective in sealing in these
patients.

In a review of published literature in ocular surgery, all
studies concluded that fibrin sealant has a more
comfortable postoperative period. None of the
publications showed postoperative adverse or allergic
reactions, bacterial infections, increased inflammation, or
delayed healing.’®?! In our study, we observed that
patient satisfaction with regard to ocular signs and
symptoms, were significantly higher in TG than VG at all
follow-up examinations and the patients with TG
experienced a more comfortable postoperative period.
We did not detect any allergic or adverse reactions in TG.
In view of these studies, it is evident that tissue glue is
superior to suture material in accelerating postoperative
recovery.

Various histopathological studies have reported that
Tisseel had no toxic effect on ocular tissue.>* There are
some concerns regarding the safety of fibrin glue use,
including theoretical risk of disease transmission and
anaphylactic reaction.** To the best our knowledge, no
such cases have been documented. In this study, none of
the patients had anaphylactic reaction or disease
transmission during follow-up.

The peripheral retina, pars plana, and the vitreous base
are difficult to visualize adequately by using indirect
ophthalmoscopy and scleral indentation; but UBM
provides excellent visualisation of these areas.”** Boker
and Spitznas®* originally described the usage of UBM to
examine the sclerotomy site after pars plana vitrectomy.
In this study, abnormal fibrous ingrowth was not
detected at sclerotomy sites in 20-G vitrectomy by means
of UBM. Hence, according to UBM findings, we
proposed that Tisseel causes no abnormal fibrous
proliferation at sclerotomy sites.

In this study, we used Tisseel as an alternative to
suture materials for the closure of conjunctival and
scleral wounds in conventional 20-G vitrectomy. Scleral
and conjunctival wounds were successfully closed and
no wound leakage was observed. These sites were intact
and none of the eyes had hypotony during the follow-up
period. Also, we described a novel 20-G sutureless
vitrectomy with the use of Tisseel. Favourable
postoperative results were obtained by using Tisseel for
the closure of these wounds. In conclusion, Tisseel
decreases suture and/or wound closure-related

Eye

complications and hastens postoperative recovery in
VRS. Tisseel has no adverse effects on ocular tissue and
might serve as an effective substitute in conjunctival and
scleral wound closure in VRS. Use of tissue glue can
enable ophthalmologists to perform sutureless surgery in
the conventional 20-G vitrectomy system.
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