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The effects of mesna on adhesion and stenosis after maxillary antrostomy
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Abstract. Objectives: Adhesion and sinus ostium stenosis are the main causes of failure in the surgical treatment of
chronic sinusitis. We investigated the protective effect of topical mesna on adhesion and stenosis after endoscopic sinus
surgery.

Materials and methods: In this animal study, maxillary antrostomy was performed on 24 New Zealand rabbits. Saline
solution was topically applied to the antrostomy site in the control group. Topical mesna was applied intraoperatively
in the single-dose group, and intraoperatively and on postoperative day 3 in the double-dose group. The changes in
antrostomy area and histopathological scoring results of the antrostomy sites were evaluated intraoperatively and at
postoperative week 8.

Results: Stenosis scores were significantly lower in the double-dose group compared with the single-dose and control
groups. A statistically significant reduction in mononuclear cell infiltration was determined in the double-dose group
compared with the control group. A statistically significant reduction in cilia loss was observed in the double- and single-
dose mesna groups in comparison with the control group.

Conclusions: The study showed that the use of double-dose mesna is more effective than saline or single-dose mesna
against ostium shrinkage and stenoses, and that it also reduces inflammation at the site of the antrostomy.

Introduction 2-Mercaptoethane sulfonate sodium (C,HsNaO;

S,, mesna) is a synthetic sulfur compound that

Functional endoscopic sinus surgery is the most
frequently performed procedure for the treatment
of chronic sinusitis.' Although the operation is
reliable and efficacious, symptoms return and
require revision surgery in 7.6-38% of patients.>?
The efficacy of endoscopic sinus surgery has
been demonstrated in the last two decades but
adhesion and sinus ostium stenosis may lead to
failure of the operation.* To prevent postoperative
synechia nasal absorbent packings containing
antiadhesive agents, such as sodium hyaluronate or
carboxymethyl cellulose have been used. However,
the effectiveness of these methods in preventing
adhesion is relatively limited.

disrupts polypeptide structures by breaking
disulphide bonds. In otorhinolaryngology, topical
mesna is used to accelerate the treatment of several
diseases related to the ears, skull base, and head
and neck, with no side effects. Some studies have
shown that mesna may be used in the surgical
treatment of cholesteatoma, adhesive otitis media,
skull base tumours, and disorders related to the
cranial nerves, as well as in glue removal in otitis
media with effusion and the medical treatment of
sialolithiasis.® One of the most frequent reasons
for the failure of an operation is fibrosis.” Fibrosis
results from the accumulation of insoluble collagen
fibres.® Covalent disulphide bonds between cysteine
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residues stabilize proteins during their synthesis.’
The aim of our study was to investigate the
preventive effect of mesna on adhesion and stenosis
after endoscopic sinus surgery.

Materials and methods

Permission for the study was obtained from the
Ethics Committee for the Local Use of Animals in
Experiments (protocol number: 246 /10.12.2013)
of the Siileyman Demirel University School of
Medicine’s Research Laboratory on Experimental
Animals Production Unit. The study animals
were 24 male white New Zealand rabbits of mean
weight 3.2 kg (range 2.8-3.5 kg). The rabbits
were accommodated under standard laboratory
conditions, in constant temperature with 50-60%
humidity under 12 hours of light and 12 hours of
darkness and given standard nutrition and care.
Rabbits were randomly divided into three groups (n
= 8§ per group). Group 1 (double-dose mesna) rabbits
were given 1 mL of 20% mesna at the antrostomy
site intraoperatively and and on postoperative day
3. Group 2 (single dose mesna) animals received
I mL of 20% mesna at the antrostomy site
intraoperatively. In Group 3 (control) rabbits, saline
solution was applied to the antrostomy area.

Following a three-day orientation period to
the laboratory conditions, the animals were
anesthetized intramuscularly (IM) by injection of
35 mg/kg Ketamine Hydrochloride and 5 mg/kg
xylazine K. For local anaesthesia, the perinasal
region was infiltrated with 2 mL of a solution of
1% lidocaine and 0.001% adrenaline. The surgical
area was shaved and then cleaned with povidine
iodine. A vertical incision along the nasal dorsum
from the nose root to the tip, and a horizontal
incision on the nose root were connected to form
a “T” incision. Nasal bone and the anterior wall of
the maxillary sinus became visible by dissection of
skin, subcutaneous tissue, and periost.

By using Kerisson forceps and a gouge, hammer,
and drill, the anterior wall of the maxillary sinus
was broken and the sinus cavity became visible.
Maxillary antrostomy was then performed from the
anteroinferior aspect of the maxillary sinus ostium,
using a 2 mm drill (Figure 1).

Cotton impregnated with 1 mL 0of20% mesna was
applied for 5 minutes to the antrostomy sites of the
Group 1 and Group 2 animals; saline was applied
to Group 3. The incision line was sutured using
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Figure 1

Maxillary antrostomy. The ruler scale is in mm.

4/0 vicryl, and bacitracin pomade was applied. 30
mg/kg cefazolin and 5 mg/kg/day meperidine was
given intramuscularly for analgesia for 5 days post-
operation.

In Group 1, sutures were removed while
the rabbits were under anaesthesia 3 days after
the operation, and the same dose of mesna in
impregnated cotton was applied topically to the
antrostomy area for 5 minutes. No treatment was
given to the rabbits in groups 2 and 3.

The rabbits were sacrificed after 8 weeks under
general anesthesia. Rabbits were weighed and then
anesthetized with ketamine hydrochloride (75 mg/
kg) and xylazine (8 mg/kg). Pictures were taken
using a Sony Cybershot WX 60 with a millimeter-
scaled ruler close to the site of the antrostomy. All
pictures were downloaded into AutoCAD 2012 and
measurements of the diameter of the open ostium
were made. Tissue samples for histopathological
examination were taken by cup forceps from the
area of the antrostomy and sent to the pathology
laboratory after fixation in 10% formaldehyde
solution.

The biopsy samples for histopathological
screening and paraffin blocks were prepared.
Sections (2-5 microns thick) from each block were
stained with haematoxylin-eosin (H&E) .

Histopathological examination was performed
using a randomized, single blind method. All
sections for each rabbit were scored for epithelial
hyperplasia, fibrosis, oedema, loss of cilia, and
mononuclear cell infiltration (MNCI) under the
light microscope. The area changes among the
groups were evaluated by non-parametric chi-
square testing.

Area shrinkage percentages were calculated by
comparing area measurements made twice for each
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Table 1

Postoperative area measurement (mm?)
Mean Standard Deviation

Double-dose mesna 341 0.82
Single-dose mesna 3.50 1.19
Control 4.15 0.91

Table 2

Postoperative week 8 area measurement (mm?). The area
difference between the double-dose mesna and control groups
was statistically significant (p = 0.046)

Mean Standard Deviation
Double-dose mesna 2.44 1.27
Single-dose mesna 1.86 0.74
Control 1.73 0.74

rabbit, one immediately post operation and one at
8 weeks. Between-group comparisons of changes
in area were evaluated using the non-parametric
Mann-Whitney U test.

Results
Macroscopic findings

The antrostomy areas are presented in Table 1.
Between-group comparisons are shown in Table 2.

The difference in area between the double-dose
mesna group and the control group was statistically
significant (p = 0.046). No statistically significant
difference was identified between the double-dose
and single-dose mesna groups, or between the
single-dose group and the control group (p = 0.248
and p = 0.328, respectively). However, there was
more shrinkage in the single-dose mesna group
compared with the double-dose mesna group and
the control group.

Histopathological findings

MNCI was greater in the control group than in
the double-dose group, and the difference was
statistically significant (p = 0.042). There was no
statistically significant difference in between the
double-dose and single-dose mesna groups (p =
0.301). MNCI was higher in the control group than
in the single-dose mesna group, but the difference
was not significant (p = 0.178).

Fibrosis did not differ significantly among the
groups (control vs. double-dose, p =0.329; double-
dose vs. single dose, p = 0.146, control vs. single-
dose, p = 0.639), but more fibrosis was observed in
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the control and single-dose mesna groups compared
with the double-dose mesna group. Less severe
fibrosis was observed in the double-dose mesna
group compared with the other groups.

Cilia loss was significantly lower in the single-
dose and double-dose groups compared with the
control group (p = 0.022 and p = 0.046, respecti-
vely). There was no statistically significant
difference in cilia loss between the single-dose and
double-dose mesna groups (p = 0.753).

The was no statistically significant difference
in edema and epithelial hyperplasia between any
groups.

Discussion

Endoscopic sinus surgery, defined by Messerklinger
as removing blockages in the ostiomeatal complex,
is widely endorsed for the treatment of chronic
rhinosinusitis.'" Although the operation is reliable
and efficacious, 7.6-38% of patients have recurring
symptoms and require revision surgery.>* The
success of the operation depends critically on
opening the ostiomeatal complex.' Ostial stenosis
and adhesions in this region constitute the most
frequent underlying reasons for revision surgery.

In recent studies, successful results were
achieved with the intraoperative and postoperative
use of topical medications, though different results
were reported in regard to the dose and number of
applications. Here, we preferred mesna as the more
reliable agent, instead of mitomycin-c (a cytotoxic
agent with a many side effects) or steroids (which
have local and systemic side effects), or a method
with high potential to cause necrosis, such as
cryotherapy.'"

Mesna removes metabolites of reactive oxygen
by sulfur group removal. Its antioxidant effect
has been demonstrated in vivo and in vitro.” It
has mucolytic efficacy.” As mesna had not been
used previously in endoscopic sinus surgery
intraoperatively or postoperatively, 1 mL of 20%
mesna was applied topically to the tympanum
by Yilmaz et al.” Kavuzlu et al."® demonstrated
that repeated mitomycin-c application was more
effective than a single dose in preventing stenosis
in rabbits, so in this study we compared single with
double doses. Fibroblast migration in open wound
healing is observed after 4-5 days and ends when
wound contraction is complete.” Since wound
healing in small animals is realized faster than in
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humans, the second dose of mesna was applied on
post-operative day 3, as in the study by Kavuzlu et
al.'®

Animal studies by Kavuzlu et al.'® and Gocea
et al."" showed increased stenosis-free antrostomy
areas with mitomycin-c and cryotherapy treatment,
respectively. Venkarman et al.”?, Yamaoka et al.'
and Baradaranfar et al.’ also showed that topical
mitomycin-c reduced stenosis when compared with
a control group, similar to our findings with topical
mesna.

Studies on wound healing have provided much
evidence that the intensity of inflammation is
closely related to the prevalence of scar tissue.'®"
As Stammberger also mentioned, scar tissue and
synechia are the biggest problems after endoscopic
sinus surgery.? MNCI was greater in the control
group than in the double-dose mesna group, and
the difference was statistically significant . No
statistically significant difference in MNCI was
observed among the other groups: MNCI was higher
in the control group than in the single-dose group,
but the difference was not statistically significant.
Depending on the number of applications, mesna
can clearly reduce MNCI.

Consequently, additional similar applications
should be reinforced by clinical studies to provide
better quality of life by reducing the need for revision
surgery, which is currently required by up to 38%
of patients, as well as avoiding lost workdays and
extended postoperative patient care.'

No side effects have been reported for topical
mesna in the literature, but non-specific gastric
side effects have been reported for systemic high
doses." Taking these side effects into consideration,
we suggest that mesna will be more reliable than
mitomycin-c in endoscopic sinus surgery.

Conclusions

Topical mesna may accelerate the treatment of
several diseases related to the ears, skull base, and
head and neck, with no side effects. We investigated
the protective effect of mesna on adhesion and
stenosis after endoscopic sinus surgery. Double-
dose mesna is more effective against ostium
shrinkage and stenoses than single-dose, and it also
reduces inflammation in the antrostomy region.
However, the sample sizes in this study are small,
the operative technique used is not equivalent
to techniques used in humans, and the effect of
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mesna on restenosis in the ethmoidal, frontal,
and sphenoidal sinuses (all more often subject
to restenosis than the maxillary sinus) were not
studied. Furthermore, postoperative adhesion and
restenosis is only one cause of surgical failure —
another main cause is disease progression, which
will not be influenced by the use of mesna. To what
extent these results can be extrapolated to humans
and what the value of mesna could be in human
endoscopic sinus surgery remain to be investigated.
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