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Purpose: Evaluation of efficiency, complications, and advantages of pushed monocanalicular
intubation using Masterka® tube versus simple probing in patients with congenital nasolacrimal
duct obstruction (CNLDO).

Patients and methods: This is a case-controlled study that included 60 eyes (of 53 patients);
30 eyes underwent probing and 30 eyes intubation using the Masterka tube as a primary treat-
ment for CNLDO. The children were aged between 6 months and 36 months at the time of
surgery, with no previous nasolacrimal surgical procedure, and had one or more of the following
clinical signs of nasolacrimal duct obstruction: epiphora, mucous discharge, and/or increased
tear lake.

Results: We defined success by absence of epiphora, mucous discharge, or increased tear lake
1 month after tube removal. The overall success rate in the probing group was 80%, while it
was 83.3% in the intubation group.

Conclusion: Pushed monocanalicular intubation is an effective method for treatment of
CNLDO:; it requires only mask inhalation anesthesia and could be considered as an appropriate
alternative procedure with imperceptible complications.

Keywords: epiphora, probing, intubation, monocanalicular, nasolacrimal

Introduction

Congenital nasolacrimal duct obstruction (CNLDO) occurs in up to 70% of neonates
at delivery. However, only 6%—-20% of all neonates have symptoms, because the
obstruction usually resolves spontaneously before lacrimal secretion begins.! The main
presentation of nasolacrimal obstruction is watering (epiphora) and mucopurulent
discharge observed from the first month of life. This usually occurs in only one eye,
although both eyes may be affected in up to 20% of cases.

The treatment of CNLDO includes observation, topical antibiotics with tear duct
massage, and surgical interventions ranging from simple probing to more invasive
procedures, such as stent intubation and dacryocystorhinostomy. There is marked
controversy regarding the treatment — both conservative and surgical — of CNLDO,
mainly due to a literature based on lower levels of evidence such as case reports, expert
opinion, and noncontrolled mainly retrospective studies.** Higher levels of evidence
such as systematic reviews, meta-analyses, and randomized controlled studies are
lacking in this clinical area.’

Lacrimal system intubation has become a prominent method in the management of
refractory cases of CNLDO and in those resistant to probing.®® Increased experience
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with the technique and the introduction of various intubation
techniques such as monocanalicular intubation (MCI)
have led to choosing intubation as a primary procedure for
nasolacrimal duct obstruction in younger children. Success
rates from 79% to 96% have been reported for intubation as
a primary procedure in retrospective case series.*® However,
the use of these stents requires intubation anesthesia and is
associated with a longer operative time and a consecutive
higher cost of operation.

We conducted a prospective randomized study to assess
the use of the new, easily introduced pushed MCI in compari-
son to simple probing for primary management of CNLDO.

Patients and methods

This study included 60 eyes randomly divided into two groups.

Patients were selected from the outpatient Ophthalmology

Clinic of Abureesh Specialized Pediatric Hospital, Cairo

University. The protocol was revised and approved by Cairo

University Ophthalmology Ethical Committee; all parents/

guardians signed an informed consent before the initiation

of the procedure and gave consent to publish their informa-
tion and images in the study. The study was carried out from

September 2012 to December 2013. Patients aged <3 years

with membranous CNLDO and complaining of epiphora with

or without discharge with no previous intervention and no
associated craniofacial anomalies were included.

Patients were randomly divided into groups A and B.
Randomization was done through random allocation
sequence (chit method).

Group A: 30 eyes underwent simple probing of nasolac-
rimal duct.

Group B: 30 eyes underwent insertion of Masterka® tube
in addition to initial probing.

Complete ophthalmological evaluation was done with
detailed history taking. The function of the lacrimal pathway
was evaluated by:

e History of onset of symptoms, severity of lacrimation,
symptoms of repeated infections such as discharge and
itching, history of previous medical therapy, or nasolac-
rimal massage.

e Clinical examination included evaluation of the con-
junctival sac and tear film, punctual and medial canthus
inspection, and regurge test.

e Modified fluorescein dye disappearance time: a drop
of fluorescein is administered on the conjunctiva and
the amount of dye present in the conjunctival sac after
S minutes is recorded.

The history and the modified fluorescein dye disappear-
ance time were considered to be the major end points.

Figure | Punctal dilatation.

Surgical techniques

Under mask anesthesia, probing of the canaliculi and nasolac-
rimal duct was used to assess the anatomy and functional
status of the nasolacrimal pathway, and to exclude cases
other than those with membranous obstruction at the level
of Hasner’s valve.

The upper punctum was dilated with a punctal dilator
(Figure 1). A small lacrimal probe was then used initially to
probe the lacrimal passage followed by progressively larger
probes if possible.

After the probe enters the lacrimal sac (as signaled by
the presence of a “hard stop”), it was rotated superiorly, with
the body of the probe against the eyebrow. Once the probe
was rotated to the level of the supraorbital notch at the supe-
rior orbital rim, it was guided down the nasolacrimal duct,
directed slightly posteriorly and laterally as it is advanced
(Figure 2). Any significant resistance at this point was not
overcome with force; instead, the probe was withdrawn and
the procedure repeated.

In the other group, the same procedure was performed
then the tube was inserted. The Masterka (FCI Ophthalmics
Inc., Pembroke, MA, USA) pushed monocanalicular silicone

Figure 2 Initial probing.
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Figure 3 Masterka® tube.

intubation set is a pushed lacrimal intubation stent with
anchoring plug for punctal fixation; the metallic guide is
located inside the silicone tube, which is available in sizes
of 30 mm, 35 mm, and 40 mm. It has the same principle of
venous catheters (Figure 3).

The metallic probe was inserted till the site of obstruction
is reached and the punctual position is noted on the probe
(Figure 4). The stent was chosen so that it measures ~5 mm
longer than the measured distance on the probe (Figure 5).
The silicon tube was then inserted (Figure 6) till the plug is
firmly held in contact with the punctum before removal of
the metallic guide (Figure 7). The probe was then withdrawn
along the main axis of the lacrimal duct and the tube plug
secured in place (Figure 8).

Patients of both groups were given combined antibiotic
steroid eye drops for 5 days. Patients were followed up at
1 week, 2 weeks, and 1 month. Removal of the Masterka tube
was done after at least 3 weeks. The stent was removed as
an office procedure with a forceps instrument by pulling on

Figure 5 Choice of appropriate tube.

the collaret. This removal is painless and does not require
any anesthetic.

The results were evaluated according to a modified Munk’s
scoring system. Cases with a score of 0 or 1 after 3 months
from surgery were considered successful (Table 1).

All data were statistically analyzed using Microsoft excel
software program with analyze it software add-in. Descrip-
tive statistical analysis was first performed. For categorical
variables (eg, sex) percent distribution was used. For other
contentious variables (eg, age), frequency distribution,
mean, median, range, and standard deviation were used.
Values were then expressed as mean + standard deviation.

Comparison between the patient’s two groups was
made using Student’s #-test for independent samples for
continuous variables and chi-square test for categorical
variables. Liner regression analysis was used to assess the
correlation between continuous variables. For all statistical
tests, a P-value of =0.05 was considered to be of statistical
significance.

Figure 4 Marking length on probe.

Figure 6 Masterka insertion.
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Figure 7 Removal of wire guide.

Results
Group A: 30 eyes of 23 patients, 12 females and eleven males
(average age, 16 months; range, 7-34 months), underwent
simple probing. Success was observed in 24 eyes, 80% with
an average follow-up of 14 weeks. One patient had epistaxis
for 2 days, one patient was found to have upper punctual
atresia, and one patient had lower canalicular obstruction.
Six cases (20%) required further intervention, with 63.3% of
cases showing complete resolution of symptoms (grade 0).
Group B: 30 eyes of 27 patients, 13 females and 14 males
(average age, 14.85 months; range, 7-30 months), underwent
Masterka intubation. Success was observed in 25 eyes, 83.3%
with an average follow-up of 16 weeks. The tube plug was
cut in two patients but the tubes stayed still in place. One
patient had corneal ulcer 1 week after surgery, the cause of
which was unknown and it healed with proper treatment leav-
ing no complications. Two patients had epistaxis for 2 days.
Six patients had their tubes removed after >2 months and five
cases (16.7%) required further intervention, with 73.3% of
cases showing complete resolution of symptoms (grade 0).

Figure 8 Anchoring plug in place.

Table | Modified Munk’s scoring system for epiphora’

Findings Grade

No epiphora or tear lake
No dye 0
Occasional epiphora <5 times drying/day or increased tear lake
<25% dye present after 5 minutes |
Epiphora 5-10 times drying/day

25%—-50% dye present after 5 minutes 2
Epiphora 10 times drying/day
50%—75% dye present after 5 minutes 3

Frequent epiphora > 10 times drying/day
75%—100% dye present after 5 minutes 4

However, the difference between the success rates in the
two groups was statistically insignificant (P>0.5).

Follow-up of cases who underwent probing showed a
higher success rate of 86% in the first week compared with
80% at 3 months follow-up with 63.3% of cases showing
complete resolution of symptoms (grade 0), while follow-up
showed progressive improvement of symptoms in patients
who underwent intubation, the success rate in those during
the first week was 83.3% and increased to 86.6% at 2 months.
Cases that showed complete resolution of symptoms (grade 0)
comprised 26.7% in the first week, which then increased to
73.3% by the end of the follow-up (Figure 9).

Discussion
There is comprehensive literature advising treatments for
CNLDO, opinions have diverged as to the appropriate treat-
ment regarding nature and timing. In our study, we compared
the pushed MCI by Masterka stent as a primary treatment for
congenital nasolacrimal obstruction versus simple probing.
Our study included 60 eyes of 50 patients with CNLDO
between the ages of 6-36 months, 30 eyes did primary MCI
with Masterka and 30 eyes did primary probing. The overall
success rate in the intubation group was 83.3%, whereas in
the probing group it was 80%. However, the difference in

| —&— Probing —#— Intubation

88.00%
86.00% A

84.00% \
82.00%
80.00% \-/ .
78.00% \ /
76.00%
74.00%

72.00%
70.00%

Success rate

T

First week ‘ 1 month 2 months ‘ 3 months

Figure 9 Progression of success rates through the follow-up period in the two groups.
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the success rates between the two groups was not statistically
significant (P-value of 1).

We found success in the probing group in 80% of cases
(24 cases). Studies of primary surgical management have found
probing to be also successful in 70%—97% of cases, with many
reports ~90%.'° Our results are higher than those of the pediatric
eye disease investigator group in 2009 in a study that included
955 eyes of 718 children aged 6 months to <48 months, who
underwent initial probing. The success rate was 78% overall
and was 78% for children aged 6 months to <12 months, 79%
for children aged 12 months to <24 months, 79% for children
aged 24 months to <36 months, and 56% for children aged
36 months to <48 months.!! Results are higher than those of
the study by Casady et al'? that included 127 patients, ranging
in age from 1 month to 81 months, with 173 lacrimal systems
diagnosed with CNLDO that were treated with initial probing
showing a success rate of 76.9%.

Multiple studies have been carried out to assess the role
of intubation as a primary treatment for CNLDO, to our
knowledge none of them was a case-controlled study.>!?
Success in the intubation group was achieved in 83.3% of
cases (25 cases). This success is comparable with that of
the original designer of the Masterka tube, Fayet et al,’* in a
study that assessed the role of pushed MCI using the Masterka
tube as a primary management of CNLDO; the trial included
110 eyes, and success was achieved in 94 eyes (85%).

Eshraghi et al'* in a prospective study assessed the role of
pushed MCI in children with complex CNLDO, they found
complete resolution in 26 of 44 eyes (59.1%).

Comparing our results with those of other trials that
assessed the role of silicon intubation in primary manage-
ment of CNLDO but with a different type of tube showed
that our success rate is less than that reported by the pediatric
eye disease investigator group in 2008 in a nonrandomized
noncomparative trial that included 182 eyes of children
between 6 months and 48 months. They found that intubation
is successful as a primary management in 90% of cases, in
which MCI was used in 70% of cases."® Engel et al® reported
in a retrospective case series of 635 patients in whom they
found an overall success rate of 96%, which showed a decline
to 90% in patients older than 24 months.

This difference in success rate could be attributed to
the larger number of cases or different types of tubes used.
Kaufman and Guay-Bhatia® showed in a retrospective study
on 50 eyes treated with MCI with the Monoka tube (36 as
primary treatment) with an overall success rate of 79%.

We have noted that the outcome of the nasolacrimal duct
probing at 1 week follow-up was an indication of the final
outcome, which was also noted by Kashkouli et al.”

Probing has commonly been advised as an initial
interventional treatment of congenital nasolacrimal
duct obstruction (CNDO), after conservative treatment
failures.>'*"!° Recently, however, some authors prefer to stent
all patients at initial probing, regardless of complexity as it
is thought to be associated with a high success and a low
complication rate.® Silicon intubation has been recommended
by some authors as the primary procedure in patients who are
older than 18-24 months, because of the presumed reduced
success rate of probing with age.* Also, a small proportion of
newborns with CNLDO have anatomical variations that are
unlikely to resolve spontaneously or be relieved by simple
probing. '

Advocates of primary intubations see that probing may
induce minor injuries to the lacrimal duct epithelium, which
may lead to cicatricial stricture and prevent the resolution of
CNDO.! When probing fails, iatrogenic canalicular obstruc-
tions occur in 44% of cases.? The silicone tube may prevent
the formation of granulation-related obstruction around the
recent tract.?!-??

Bleeding could be observed during probing, which might
be a sign of trauma further down the system, or a false pas-
sage formation.' It occurs in 20% of cases."? In our study,
bleeding from the punctum occurred in 23.3% of probing
and 10% of intubation group.

Another problem is the lower success rate of probing
with older children.!*?*-2> Katowitz and Welsh* advocated
probing for patients’ younger than 13 months as they found
that probing before 13 months had a cure rate of 97%, which
was reduced to 54.7% after 13 months of age. However, some
studies have suggested that probing maintains a high success
rate without any age-related decline.>?** Upon comparing
the effect of age of our patients with success in both groups,
there was no statistical significance. The amount of failed
cases in our study was small for a meaningful statistical
assessment of an age effect.

To overcome the above problems, we assessed a new
type of stenting technique, the Masterka, which offers an
exciting alternative that can be done with masked ventila-
tion alone.

Different types of intubation system are present, bicanali-
cular intubation and MCI. The Masterka offers a MCI.

In this study, we inserted the monocanalicular tube into
the superior canaliculus, we observed a single case of corneal
abrasion (2.8%) few days after the surgery, the abrasion
was central and healed in 3 days without the need of early
removal of the tube. Fayet et al*® deduced that placing the
MCI in the superior canaliculus could be a cause of corneal
irritation especially if the collaret has a large size. However,
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Engel et al® recommend placing the tube into the superior
canaliculus.®

We had one case of lost tube before the intended time of
removal; premature removal of tube may result in the recur-
rence of obstruction.!527:28

Advantages of the pushed MCI include the type of anes-
thesia used and no retrieval of the tube is required from the
nose, thus insertion can be done only with masked airway
anesthesia. However, a “pulled”, monocanalicular (self-
threading) stent requires general anesthesia and laryngeal
protection for retrieval of the stent from the nose.

In our study, we were able to insert the tube in selected
cases (three cases) under sedation only using chloral hydrate
as an outpatient procedure without the need for admission
to the surgical facility.

Another advantage is the simplicity of insertion compared
with other monocanalicular and bicanalicular tubes; the use
of a pushed intubation method resembles a simple probing
technique more than does the pulled intubation. Applying the
tube into one canaliculus only has an advantage of reduc-
ing the risk of iatrogenic trauma to the lacrimal system,”
and the tube is fixated in the punctum without the need of
anchoring sutures, there is no risk of cheese wiring of the
puncta due to excessive tension as in cases of bicanalicular
intubation.?®* Finally, removal of the tube is simple and done
under light sedation as an office procedure.

One of the main drawbacks of the use of Masterka for
treatment is that it is only effective for simple mucosal
obstructions of the nasolacrimal duct, unlike other types of
silicon intubations. Complex cases with a stenotic nasolac-
rimal duct are determined by absence of metallic contact,
difficulty during insertion of the tube, and the silicon bunches
up around the introducer without passing the stenosis, if this
is found then the Masterka is not indicated.

Another problem is that with pushed intubation, removal
of the metallic guide by the upper approach will not correct
the false passage, whereas with pulled intubation some cases
of false passage can be corrected to a certain extent, during
retrieval of the stent by the lower nasal approach. This may
be reduced by detecting the metallic contact within the nasal
fossa to confirm the presence of a ductal opening below the
inferior turbinate.

The major obstacle for recommended routine use for
primary treatment is the cost of the Masterka. Both intuba-
tion and probing are performed in a surgical facility under
mask ventilation anesthesia. The tubes currently cost the
facility ~$70, whereas the probing does not require this
extra cost. In addition, intubation requires a visit to remove

the tubes, but this is done in the office and does not need a
surgical facility.

Conclusion

Although there was no statistical difference in the success
rate of probing and Pushed Monocanalicular intubation, it
is an effective way in the management of nasolacrimal duct
obstruction and it requires only mask inhalation anesthesia
and it is a good alternative for treatment with low complica-
tion rate.
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