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Abstract. Bicanalicular silicone tubes versus otologic T-tubes in endonasal dacryocystorhinostomy. Objective: We
compared the efficacy of T-tubes and bicanalicular silicone tubes in endonasal dacryocystorhinostomy (DCR).

Method: We retrospectively reviewed 54 eyes of 49 patients who had experienced nasolacrimal duct obstruction and
undergone endoscopic DCR. Group one had bicanalicular silicone tube stents implanted (24 eyes), and group two
consisted of patients who had otologic T-tubes (30 eyes). The duration of stent placement, follow-up time, and the
subjective and objective success of the procedures were evaluated. Cases were grouped as failure or success according
to improvement in epiphora complaint.

Results: An endoscopic DCR procedure was successful in 19 (79.2%) cases in the silicone group and in 23 (76.7%) cases
in the T-tube group. The success rate did not differ significantly between the groups (p = 0.83). The most common cause
of failure was granuloma formation in the bicanalicular silicone tube group and spontaneous tube loss in the otologic
T-tube group.

Conclusions: The findings revealed that both the otologic T-tube and the bicanalicular silicone tube had similar success
rates (76.7% and 79.2%, respectively). We believe that otologic T-tubes, which are less expensive and more easily
acquired, might be offered as an alternative to bicanalicular silicone tubes in patients with nasolacrimal duct obstruction.

Introduction

Dacryocystorhinostomy (DCR)
involves creating an anastomosis
between the lacrimal sac and the
nasal cavity. It is a treatment alter-
native in distal lacrimal system
obstruction. Other treatment
modalities include balloon dacry-
oplasty, silicone intubation, exter-
nal DCR, and repermeabilization
of the lacrimal pathway using a
mini-endoscope.'* Dacryocysto-
rhinostomy operations are per-
formed via an external or
endonasal approach, with success
rates of 85-99%>7 and 82-96%,%°
respectively. While ophthalmolo-
gists traditionally perform the sur-
gery via the external route, otorhi-
nolaryngologists  prefer the
endonasal technique. Preservation
of lacrimal pump function, pre-
vention of scar formation, surgical

time shortening, and correction of
simultaneous sinonasal disease
are the advantages of the
endonasal approach.”"

In DCR, during the postopera-
tive healing period, different
designs of materials are used
to maintain the patency of the
opening between the lacrimal sac
and the nasal cavity. Bicanalicular
silicone tubes are the most com-
monly used materials in endo-
scopic DCR procedures.”'*"
Otologic T-tubes are rather new,
and the number of investigations
studying their usefulness in
endonasal DCR procedures is
limited.'*'* They have the advan-
tages of being less expensive and
more easily obtainable than sili-
cone tubes.

In present study, our aim was
to compare the effectiveness of
otologic T-tubes and bicanalicular

silicone tubes in endoscopic DCR
procedures.

Patients and methods

In this retrospective study, data
from 49 patients were evaluated.
All patients had presented to
our otorhinolaryngology and/
or ophthalmology departments
between January 2002 and
January 2007 with complaints of
chronic epiphora and recurrent
swelling under the medial canthal
area. Only patients who attended
regular follow-up and who had
low mechanical nasolacrimal
canal obstruction were included in
the study. Preoperatively, all
patients had undergone nasal
endoscopic examination, lacrimal
irrigation, and dacryocystography
with contrast material.
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The patients were grouped
according to the type of tube that
was placed during the surgery.
The first group included patients
with a bicanalicular silicone tube
(Eyetec, Ripon, UK) implanted
(24 eyes of 23 patients). Patients
in the second group (30 eyes of
26 patients) had otologic T-tube
implants (T-tube, 1.15 mm diame-
ter, Invotec, Jacksonville, FL,
USA). Table 1 shows patient
characteristics.

All surgeries were performed
under general anaesthesia. The
surgical technique of endonasal
DCR was the same in both groups
and has been described in detail
previously.” Briefly, the nasal
cavity was decongested using
cottonoid soaked in lidocaine
HCL 40 mg/2 ml + epinephrine
0.025 mg/ml (Jetokain®, Adeka,
Turkey). The same solution mixed
at 1:1 concentration with NaCl 9%
was injected submucosally to the
lateral nasal wall just anterosupe-
rior to the insertion of the middle
turbinate. The lateral nasal wall
mucosa was excised by the help
of a freer elevator. The frontal
process of the maxilla was partial-
ly resected with a hammer and
chisel. After identification of the
sac with a lacrimal probe or by
pressing on the skin inferomedial
to the medial cantus, a vertical
incision was made in the medial
wall of the sac.

In the silicone intubation group,
the tubes were inserted through
the superior and inferior punctae
and then were taken out in the
nasal cavity. The tube ends were
cut free from stainless steel probes
and square knotted in the nasal
cavity (Figure 1).

In the otologic T-tube group,
the tube was held from the flanges
by microforceps and inserted into
the lacrimal sac through the aper-
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Figure 1

Bicanalicular silicone tube in place

ture intranasally (Figure 2). The
length of the tube was shortened
to 8 mm to decrease the rate of
granulation formation. Finally, for
control of the system, saline irri-
gation was performed in both
groups.

Following the operations,
antibiotic eye drops were pre-
scribed four times a day for
10 days, and nasal saline drops
were given four times a day for
one month in the silicone tube
group and until the removal of the
tubes in the T-tube group. Patients
were controlled with endoscope

Figure 2
Otologic T-tube in place

once a week in the first month and
then once a month until tube
removal. In case of granuloma
formation, the granulation was
excised during these visits. The
tubes were removed intranasally
with the help of microforceps 3-
10 months after surgery.

Both subjective and objective
assessments were performed. The
patients were asked to fill in a
questionnaire on their subjective
epiphora complaint. Eyes with no
epiphora as well as eyes that expe-
rienced epiphora now and then
were accepted as successful. Eyes
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Table 1
Descriptive characteristics of patients and results
Silicone tube T-tube All cases
n % n % n %
Sex
Male 3 12.5 4 13.3 7 13
Female 21 87.5 26 86.7 47 87
Laterality
Right 10 41.7 16 53.3 26 48.1
Left 14 58.3 14 46.7 28 51.9
Surgery type
Primary 19 79.2 28 93.3 47 87
Revision 5 20.8 2 6.7 7 13
Additional surgery
Inferior turbinate 0 0 1 3.3 1 1.7
Resection+Septoplasty 2 8.3 5 16.6 7 13
Septoplasty 1 4.1 0 0 1 1.7
Septorhinoplasty 3 12.5 2 6.6 5 9.2
FESS
Success 19 79.2 23 76.7 42 77.8
Failure 5 20.8 7 233 12 222
Age (mean + SD) 46.8 £ 16.1 41.6 £ 16.6 439+ 164
Tube removal time,
mean + SD (range) in weeks 20.3 £ 7.5 (12-40) 17.2 £7.8 (1-40) 18.6 = 7.8 (1-40)
Follow-up period,
mean + SD (range) in months 34 + 14.3 (3-48) 9.9 +5.7 (3-24) 33.0 = 15.7 (3-48)

that still had epiphora with mild
improvement or no change were
accepted as failure. For objective
assessment, the lacrimal system
was irrigated with saline to con-
firm patency.

The data were evaluated using
SPSS software (Statistical
Package for the Social Sciences,
version 10.0, SPSS Inc, Chicago,
Ill, USA). Age, follow-up period,
and removal time of the tubes
were compared using student’s #-
tests, and all cases for age, follow-
up period, and removal time were
compared with one-sample #-tests.
Group means were compared
using the chi-square test. The level
of significance was set at <0.05.

Results

This study included 54 endoscopic
DCR procedures in 49 patients.

Table 1 shows the demographic
and operational characteristics.
There was no significant dif-
ference between groups in terms
of age and sex (p>0.05). Bicana-
licular silicone tubes were used in
24 cases, and otologic T-tubes
were used in 30 cases. Six of the
twenty-four cases with silicone
tube and eight of thirty cases with
T-tubes had additional surgery
(Table 1). Nineteen of twenty-four
cases with silicone tubes presented
as primary nasolacrimal system
obstruction, and five were recur-
rent cases. In the T-tube group, 28
of 30 cases were primary cases
and two were recurrent. There
was no significant difference in
presentation of patients between
groups (p =0.12).

The mean time of follow-up
was 34 = 14.3 months (ranging
from 3 to 48 months) in the sili-

cone tube group and 9.9+
5.7 months (ranging between 3
and 24 months) in the T-tube
group. The follow-up duration
was statistically different between
the two groups (p<0.001).
Silicone tubes were left in place
for an average period of 20.3 +
7.5 weeks (ranging from 12 to
40 weeks). On the other hand,
otologic T-tubes were removed
after an average period of 17.2 +
7.8 weeks (range, 1 to 40 weeks).
The difference in tube placement
duration was not significant (p =
0.142).

In the silicone tube group, the
surgery was successful in 19
(79.2%) cases, and it failed in five
(20.8%) cases. On the other hand,
in the otologic T-tube group, 23
(76.7%) cases were successful,
and the surgery failed in seven
patients (23.3%). The success of
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the operation was not significantly
different between groups (p =
0.83).

In the silicone tube group, in
three of the five failed cases, the
cause of failure was granuloma
formation. The remaining two
patients had septoplasty as an
additional procedure. One patient
had a revision whereas the other
had synechia formation between
the nasal septum and the lateral
nasal wall.

In the T-tube group, in cases
with failure, the T-tube was lost
spontaneously in four cases in
the postoperative first month
secondary to sneezing and nasal
cleaning. Of these four cases, one
had functional endoscopic sinus
surgery (FESS) and another had
septoplasty as additional surgery.
Of the remaining three failed eyes,
one had recurrent and the other
two had primary nasolacrimal
duct obstruction. One of these two
patients was lost to follow-up after
6 months. Revision surgery was
offered to all failed patients but
none desired re-operation.

Discussion

In DCR procedures, stents are
used to maintain the opening of
the newly formed aperture to
avoid stenosis of the canalicular
system, to treat edema or stenosis
of the common canaliculus, and in
cases of revision surgery. The
bicanalicular silicone tube can
effectively avoid all these compli-
cations. It is a safe, inert, and
generally well tolerated material.
On the other hand, otologic T-
tubes only treat low mechanical
obstruction without any canalicu-
lar edema and stenosis but are
inexpensive and readily available.
They can be an alternative to sili-
cone tubes in low mechanical

obstruction because of these
advantages. In the present study,
we compared the success rates of
bicanalicular silicone tubes and
otologic T-tubes in endoscopic
DCR, and the findings revealed no
statistically significant differences
in outcome between the two stent
materials.

The success rate of endoscopic
DCR combined with bicanalicular
silicone tube implantation has
been reported to range between
82% to 96%.*° Although some
authors have advocated that in
DCR procedures, bicanalicular
silicone tube placement increases
the success rate, others have
named the silicone tube as the
cause of failure.”® The silicone
tubes might result in conjunctival
irritation, erosion of the lacrimal
puncta, tube prolapse, intranasal
discomfort, tube inspissations
with mucoid debris, poor cosme-
sis, and granuloma formation."”
Failure of endoscopic DCR can be
due to a stenosis in the high
lacrimal system or to a functional
problem. The most common cause
of a surgical failure in endoscopic
DCR is obstruction of the neo-
ostium by granulation tissue or
synechia formation.® A silicone
tubes may act as a foreign body,
and the reaction may result in
granuloma formation.”

Whether tubing after endoscopic
DCR is necessary is not estab-
lished. Endoscopic DCR without
tube could be an alternative to
these techniques.?” Smirnow et
al.* reported success rates of
endoscopic DCR as 89% with sili-
cone tubing and 75% without sili-
cone tubing. Unlu et al.® reported
success rates of endoscopic DCR
as 85.7% with silicone tubing and
81.3% without silicone tubing.
A wide mucosal rhinostomy is
necessary in endoscopic DCR sur-
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geries devoid of silicone stent, as
it is challenging to keep the
ostium open. More frequent post-
operative visits are required to
clean the crusts and granulation
tissues. It is important to see
the sac completely to have good
results. Powered endoscopic
dacryocystorhinostomy is a good
techique for that.”

Recently, in endoscopic DCR
procedures, otologic T-tubes have
been offered as an option to sili-
cone stent material, with the
advantages of lower cost and
greater availability. They were
first used in endoscopic DCR
procedures by Kishore and
McGarry." The authors inserted T-
tubes via the guidance of a sili-
cone stent, which was different
from our technique; we placed the
T-tube by holding the flanges with
the microforceps and inserting it
directly into the sac through the
transnasal route. In another study
of 11 patients who underwent
endoscopic DCR, the otologic T-
tube was inserted in a similar way
to our technique, and the authors
reported the success rate as 85%.'
They observed granulation tissue
formation in two revision patients
as a cause of failure. In the present
study, we used otologic T-tubes in
30 eyes, and the success rate was
76.7%. We observed that if the
tube is short, granulation tissue
formation around the tube might
result in closure of the ostium. For
this reason, we placed T-tubes of
specific length (8 mm). In our
study, the most important disad-
vantage of this technique was
spontaneous tube loss in the early
postoperative period, and patients
should be advised not to sneeze or
clean vigorously during this time.
Failure of endoscopic DCR can
result from a closure of the surgi-
cal opening, from a persistence of
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stenosis at the level of the com-
mon canaliculus, or because of a
functional problem. In our series,
the failure resulted only from a
stenosis of the surgical procedure.

When the sac is small, there is
no place to attach the T-tube,
which means that the T-tube can
drop into the nasal cavity. T-tubes
can only be used when there is
obstruction at the distal end of
the sac and the sac is normal or
dilated.

Because our study was retro-
spective, the follow-up and
removal time of the two tube types
were not the same. Nevertheless,
silicone tubes and T-tubes showed
similar results. We recommend
that future, prospective studies
employ the same period of time
for follow-up and removal.

Conclusion

In endoscopic DCR procedures,
both silicone tubes and otologic
T-tubes give similar results in
experienced hands. We suggest
that in cases in which the surgery
is more likely to be a success, such
as normal or dilated sacs, T-tubes
could be considered because they
are cheaper and easier to obtain
and have success rates similar to
those of silicone stents. As a
result, we conclude that patients
with normal or dilated sacs should
be informed about the advantages
and disadvantages of both silicone
tubes and otologic T-tubes before
surgery.
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