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Monocanalicular and Bicanalicular Silicone
Tube Intubation Results in Patients With
Congenital Nasolacrimal Duct Obstruction
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ABSTRACT
Objective: This study aims to compare the retrospective results of patients on whom
silicone intubation was performed using either the monocanalicular or bicanalicular method
and for whom probing and lavage procedures had failed for the treatment of congenital nasolacrimal duct obstruction (CLDO).
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Methods: A total of 47 eyes of 42 patients – 25 females; 17 males – on whom silicone tube
intubation was performed due to congenital nasolacrimal duct obstruction (CLDO) were
involved in the study. As part of the study, a monocanalicular tube was placed in 23 of the
47 eyes (1st group), while a bicanalicular tube was placed in 24 of the eyes (2nd group). The
average age in the first group was 6.13 years (1–15 years) and 4.51 years (1–15 years) in the
second group. Extubation was performed in the postoperative 4.2 month (2–7 months) in
the first group and in the postoperative 4.4 month (2–7 months) in the second group. Average length of follow-up of cases was determined to be 10.1 months (6–72 months).
Results: The procedure had a success rate of 82% (19 of 23 eyes) in the first group, while
the success rate of the procedure conducted in the second group was 79% (19 of 24 eyes),
with the difference between the groups determined not to be statistically significant (p=0.76)
(Kikare Test). Premature removal of tube was seen in three cases in the first group, with
two patients having to be re-intubated and the other not having to be due to the absence
of any more complaints. Tube prolapsus from the medial canthal region was seen in two
patients from the second group in the second week after operation, resulting in them being
extubated in the early period. Pyogenic granuloma was seen in one case in the first group
and conjunctivitis in another case in the same group. However, no conjunctival or corneal
complications were determined in either patients.
Conclusion: The success rate of monocanalicular and bicanalicular silicone tube intubation in patients who had undergone an ineffective probing procedure was determined to be
similar, and there was no difference found between the two procedures in terms of their
complication rates.

INTRODUCTION

tions, such as dacryocystitis, preseptal cellulitis and orbital
cellulitis, if untreated.[1]

Congenital nasolacrimal duct obstruction (CLDO) manifests itself in tear pooling and outflow during the first few
weeks after birth, mucoid secretion reflux with pressure
on the sac, conjunctivitis attacks, mucoid discharge and
burrs on the eyelash margins. Conjunctivitis is an important clinical condition that can lead to serious complica-

The occurrence of congenital nasolacrimal duct obstruction has been reported to be between 1.7% and 20% in
newborns.[2] In 90% of patients, the membrane obstructing
the Hasner’s valve is opened within the first 12 months
through conservative treatment.[3] Conservative treatment includes lacrimal sac massage, lid hygiene and topical
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antibiotics.[4] Studies have shown probing to be successful
in between 70% and 97% of cases. Nasolacrimal duct intubation is recommended in older children and in children
whose obstruction is not opened with probing. Success
rates of between 69% and 100% have been reported in
this method.[5–9]
In this study, we aimed to compare the results of monocanalicular and bicanalicular silicone intubation in patients
with CLDO whose probing and lavage procedures were
unsuccessful.

MATERIAL AND METHODS
The study included 47 eyes from 42 cases, 25 of which
were female and 17 male, which had undergone silicone
tube intubation due to CLDO between March 2008 and
June 2013. Congenital nasolacrimal duct obstruction was
diagnosed through patient history and clinical findings.
Suspected cases were tested for loss of fluorescein. One
drop of a 2% solution of fluorescein was placed in the
lower conjunctival fornix on both eyes. Cases wherein the
dye had not cleared from the tear pool after five minutes
were evaluated for congestion.
This study was carried out retrospectively, in compliance
with the Helsinki Declaration principles and after first obtaining informed consent from parents. Cases involving
nasolacrimal system trauma, acute dacryocystitis, lacrimal
sac mucosa, punctum or canalicular obstruction, or craniofacial anomalies were excluded from the study. In the
eyes included in the study, 3 of them were applied probing
and lavage for 2 times and the others were applied for only
once but there was failure with the procedures. The mean
age of the patients at the time they had undergone probing
and lavage was 20.2±7.6 months (12–42 months). Based
on the retrospective data, 23 of 47 eyes (group 1) were
inserted monocanalicular tube, while 24 of them (group 2)
were inserted bicanalicular.
All patients underwent silicone tube intubation under general anesthesia. Bicanalicular silicone intubation was performed by applying the Ritleng method. The Ritleng metal
probe was inserted through the nasolacrimal canal to the
lower meatus. After feeling metal-to-metal contact, the
probe was removed from the guide tube and the proximal
end attached to the silicone tube was passed through the
Table 1.
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metal probe and advanced to the nasal cavity. The prolene
tip either spontaneously emerged from the nose or was
led to the nasopharynx and removed with the help of a
metal hook. The same procedure was repeated from the
other punctum and ligated with two knots and released in
the nose. In the monocanalicular intubation, the silicone
tube was removed from the proximal lower canal through
the Ritleng intubation probe and withdrawn from the
lower incision, and the tube was cut slightly in the nose.
The collar at the upper end of the tube was placed on the
punctum.
The demographic characteristics of the cases are shown
in Table 1. The average age of the cases in group 1 was
6.13 years (1–15 years), while that of the cases in group
2 was 4.51 years (1–15 years). The mean time for tube
extraction following performance of the respective procedure was 4.2 months (2–7 months) in the first group and
4.4 months (2–7 months) in the second group. The mean
follow-up period of the patients was 10.1 months (6–72
months). Following the removal of the tubing, success was
defined as complete absence of complaints of irrigation
and normal level tear meniscus heights.
The Statistical Package for Social Sciences 17.0 (SPSS Inc.,
Chicago, IL, USA) program was used for all statistical analyzes. Results were evaluated with the Chi-square test. P
values lower than 0.05 were considered to be statistically
significant.

RESULTS
The success rate in the first group was 82% and 79% in the
second group, with the difference between the groups determined not to be statistically significant (p=0.76). During examination of the cases, it was discovered that three
of the impaired eyes in the first group underwent a dacryocystorhinostomy and one tube had to be placed again,
while in the second group, four of the eyes underwent a
dacryocystorhinostomy. In group 1, it was observed that
the tube was prematurely moved in three cases, two of
which resulted in the tube being reintroduced, while in
the other, since there were no more complaints, the tube
was not reinserted. In the second group, tube prolapsus
was observed in the medial canthal region two weeks after surgery, resulting in the tubes having to be removed in
the early period. In the first group, there was one case of

Demographic features of the cases that had undergone a nasolacrimal system intubation
Group with monocanalicular tube

Group with bicanalicular tube

Number of cases

23

24

Mean age (year)

6.1

4.5

Duration tube remained (in months)

4.2

4.4
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South. Clin. Ist. Euras.

Complications that were observed in the cases with nasolacrimal system intubation
Group with monocanalicular tube

Group with bicanalicular tube

Early tube prolapse/exertion of tube

3

2

Pyogenic granuloma

1

0

Conjunctivitis

1

0

pyogenic granuloma and one case of conjunctivitis (Table
2). Apart from this, there was no corneal or conjunctival
complications seen in any of the cases.

DISCUSSION
Lacrimal system intubation is a commonly preferred method for congenital nasolacrimal system obstructions which
are resistant to conservative treatment and/or probing.
[10–12]
While bicanalicular intubation has been practiced
since the 1970s, monocanalicular intubation did not start
to become popular until the 1990s.[11]
Both methods have their advantages and disadvantages.
[6,8,10–12]
In monocanalicular intubations, placement of the
tube in the system can be sufficiently performed by entering only one punctum, where the tube is inserted from the
upper and lower punctum in the ventricular intubation.[11,12]
One of the most important advantages of the bicanalicular
tube is that its surface is flatter[12–14] Monocanalicular tubes
can cause abrasions or ulcers in the cornea, especially if
they are placed in the upper canal and the collar side of
the tube is larger.[14] Engel et al.,[10] reported conjunctiva or
corneal abrasion in 2% of 635 eyes where monocanalicular
stapes were placed by upper canaliculus. In the study by
Komínek et al.,[12] where the lower canaliculi was placed in
the monocanalicular tube, corneal abrasion was observed
in 2.8% of patients. The Pediatric Ophthalmology Study
Group identified corneal complications in 1 out of 309 patients who received a monocanalicular tube.[15] Lastly, medial corneal abrasion was seen in two of the 35 patients
who had monocanalicular tube placement in the study conducted by Goldstein et al.[16] In our study, we observed no
complications of the cornea or conjunctiva.
Another possible complication associated with nasolacrimal duct obstruction is the formation of pyogenic
granulomas. Komínek et al.[12] reported that 35 of the 35
patients who underwent monocanalicular tubing had pyogenic granulomas, whereas none of the 35 patients who
received a bicanalicular tube had pyogenic granulomas. The
study conducted by Yalaz et al.,[17] found that granulomas
occurred in only one of the 29 patients in whom a Ritleng
tube was inserted. In our study, a pyogenic granuloma was
seen in one patient who had a monocanalicular tube, while
there was no formation of pyogenic granuloma in any of
the patients who had a bicanalicular tube.

Silicone tubing involves the complication of punctum or
canalicular laceration. Lim et al.,[18] reported canalicular
laceration in six of the 122 patients who received bicanalicular tubing, while Andalib et al. did not encounter punctum or canalicular complications in the series of 70 cases
they studied.[19] In our study, no canalicular laceration was
found in either group.
One other complication of the tube is the emergence or
dislocation of the tube from its place. In the literature, the
complication rate related to early tube expulsion is reported to be between 3% and 44%. Among the causes, the
low tolerance of foreign bodies in children and the unfamiliarity of the eyes to climatic and environmental factors
are at the forefront.[10,19–21] In order to reduce incidences
of this complication, it has been suggested that the silicone
tube be fixed with a suture that is absorbable to the nasal
mucosa. Nevertheless, the literature reports that 21% of
cases developed early tubing.[22] Komínek et al.,[11] in their
study, reported that eight of the 35 monocanalicular tubes
spontaneously emerged in the early period, while 35 of
the bicanalicular tubes they placed had to be removed early due to being displaced from the site. A study conducted
by Yalaz et al. observed that for Ritleng tubal attachments,
tubal dislocation occurred at two weeks in 2 patients of 29
eyes.[17] Huang et al. found in their study that in 19% of the
25 patients who had monocanalicular tubing, the tube was
released in the early period. In our study, 13% of the cases
with monocanalicular tubing had early outbreaks, whereas
8% of cases with bicanalicular tubing had tube prolapse in
early period.
There are various opinions about when the tube should be
removed. While some authors state that they should stay
in the nasolacrimal duct for 4–6 months, other authors
suggest that three months is enough.[13,20,21] Migliori et al.
were able to achieve a 100% success rate in their study by
leaving the tubes in place for six weeks.[23] However, the
common view is that the success rate is lower when the
duration is shorter than two months.
The literature includes many domestic and foreign studies
that have been conducted on the success rate of nasolacrimal duct intubation. For example, Kraft et al.[24] reported a
success rate of 80.3% in cases of bicanalicular tube administration; Lee et al.,[25] reported a 98% success rate; Aggarwal et al.[26] reported an 89% success rate; and Dortzbach
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et al.[27] reported a success rate of 82.5%. Yüksel et al.,[28]
in their study, had a 68.9% success rate in the group of
patients who were between 24 months and 5 years of age,
while Karadayı et al.[29] reported a success rate of 93.9%
in the 2 to 12 year-old age group. Performing bicanalicular
intubation using the Ritleng method, Yazici et al., in their
study, had a success rate of 86%.[22] To continue, Okumuş
et al.[30] reported a 71.9% success rate with bicanalicular
silicone tube intubation in cases spanning a period of over
36 months.
With monocanalicular silicone tube intubation, Kaufman
et al.[13] reported a 79% success rate, while using the same
method, Goldstein et al.[16] reported a 91% success rate in
a series of 35 patients. While Fayet and colleagues[31] noted an 85% success rate with monocanalicular intubation
applied by different methods (e.g. pushing with a stent),
Andalib et al.,[32] in their study, compared conventional
mononaural intubation with Fayet’s method and reported
success rates of 90% and 50%, respectively.
There are only a limited number of studies comparing
monocanalicular and bicanalicular tube intubation results.
In comparisons of the success rates of monocanalicular
and bicanalicular intubation, the rates have been shown to
be similar. Furthermore, Kashkouli et al. reported a 61.5%
success rate for monocanalicular and a 59.0% success rate
for bicanalicular.[11] In a study by Komínek et al., they found
there to be an 88.5% success rate for bicanalicular intubation and a 97.1% success rate for monocanalicular intubation in a review of similar studies.[12] Lastly, in a study
by Andalib et al., where monocanalicular and bicanalicular
tube intubations were performed in patients older than
two years of age at the time of admission, they reported a
success rate of 87.5% with the monocanalicular tube and
an 89% success rate with the bicanalicular tube.[18] In our
study, we did not find any significant difference between
the two groups in terms of the success rates (bicanalicular
79%; monocanalicular 82%).
The results from our study showed there to be no difference in the success rates of monocanalicular and bicanalicular silicone tube intubation in cases of unsuccessful probing, and determined there to be similar complication rates.
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Doğumsal Nazolakrimal Kanal Tıkanıklığı Olan Olgularda Monokanaliküler
ve Bikanaliküler Silikon Tüp Entübasyon Sonuçları
Amaç: Bu çalışmada, doğumsal nazolakrimal kanal tıkanıklığında (DNLKT) sondalama ve lavaj işleminin basarısız olduğu ve monokanaliküler
veya bikanaliküler yöntem ile silikon entübasyon uygulanmış olguların geriye dönük sonuçları karşılaştırıldı.
Gereç ve Yöntem: Doğumsal nazolakrimal kanal tıkanıklığı (DNLKT) nedeniyle silikon tüp entübasyonu yapılan 25’i kız, 17’si erkek 42
olgunun 47 gözü çalışmaya alındı. Çalışmada 47 gözün 23’üne (1. grup) monokanaliküler tüp, 24’üne (2. grup) ise bikanaliküler tüp yerleştirildi.
Birinci grupta yaş ortalaması 6.13 yıl (1–15 yaş), ikinci grupta yaş ortalaması 4.51 yıl (1–15 yaş) idi. Tüp çıkarımı birinci grupta ameliyat sonrası
4.2 ay (2–7 ay), ikinci grupta ortalama 4.4 ayda (2–7 ay) yapıldı. Olguların ortalama takip süresi 10.1 ay (6–72 ay) olarak saptandı.
Bulgular: Birinci gruptaki 23 gözün 19’unda (%82), 2. gruptaki 24 gözün 19’unda (%79) başarı tespit edildi. Gruplar arasındaki fark istatistiksel olarak anlamlı bulunmadı (p=0.76). Birinci grupta üç olguda tüpün yerinden erken çıktığı görüldü. Bu olguların ikisine yeniden tüp
yerleştirildi fakat diğer olgunun şikayetleri geçtiğinden tekrar tüp yerleştirilmedi. İkinci grupta iki olguda ameliyat sonrası ikinci haftada medial
kantal bölgeden tüp prolapsusu görüldü ve erken dönemde tüpleri çıkartıldı.
Sonuç: Sondalama işlemi başarısız olan olgularda monokanaliküler ve bikanaliküler silikon tüp entübasyonu başarı oranları birbirine benzerdir ve komplikasyon oranları arasında fark yoktur.
Anahtar Sözcükler: Bikanaliküler entübasyon; doğumsal; monokanaliküler entübasyon; nazolakrimal kanal tıkanıklığı.

