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Abstract
Objectives To examine the causes of congenital nasolacrimal duct obstruction (CNLDO) using dacryoendoscopy, and to
evaluate the surgical outcomes of primary transcanalicular endoscopic dacryoplasty.
Methods The subjects of this study were a total of 56 eyes of 46 Japanese children aged one to five years old (mean, 29.1 ±
14.0 months old) with clinically diagnosed CNLDO. The blockage was visualized and probed using a dacryoendoscope
(MD10 with a 20 G probe, Fiber Tech Co., Ltd., Japan) under general anesthesia. We used a self-retaining bicanalicular
lacrimal stent (Lacrifast®, Kaneka Co., Ltd., Japan) for nasolacrimal duct intubation.
Results In each case the obstruction was found to be caused by a single focal blockage at the distal end of the duct. A
nasolacrimal dacryolith was observed in 5 eyes (9%) and successfully removed using the dacryoendoscope. The success rate
of probing by subsequent nasolacrimal duct intubation was 100%. No complications were observed.
Conclusions We obtained a 100% success rate with primary transcanalicular endoscopic dacryoplasty for the treatment of
CNLDO. Direct visualization inside the lacrimal passage allowed for precise probing, even in infants, leading to successful
treatment of CNLDO without any complications.

Introduction

Congenital nasolacrimal duct obstruction (CNLDO) is
considered to be the most common cause of epiphora in the
paediatric population [1–5]. It is histopathologically char-
acterized by a membranous blockage around the distal end
of the nasolacrimal duct [6, 7]. The most common treatment
for CNLDO is probing, although the timing is controversial,
due to high frequency of the spontaneous resolution of
symptom during the first year of life [1–5, 8]. Recently, the
dacryoendoscope has become available for lacrimal passage

examination and treatment in adults [9–18]. However, to the
best of our knowledge, there are few reports about probing
using a dacryoendoscope for CNLDO [9, 11–13]. As
demonstrated in the 3 cases of paediatric lacrimal duct
obstruction reported by us [14], dacryoendoscopy allows for
direct visualization of the lacrimal passage even in infants.
Herein, we report the endoscopic findings of CNLDO and
the surgical outcomes of primary transcanalicular endo-
scopic dacryoplasty.

Subjects and Methods

Patients and assessments

This study was a prospective, non-comparative, single-
center, consecutive case study. All of the patients were
treated at Kanagawa Children’s Medical Center, Yokohama
City, between January 2011 and October 2017. We per-
formed primary transcanalicular endoscopic dacryoplasty a
total of 56 eyes of 46 consecutive Japanese children aged
from one to five years old (mean, 29.1 ± 14.0 months old)
with clinically diagnosed CNLDO. We obtained approval
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for this study from our Institutional Review Board, and all
of investigations adhered to the tenets of the Declaration of
Helsinki. Informed consent was obtained from the guardian
of each child.

We excluded children with any previous history of sur-
gical intervention, any trigger for onset the obstruction, such
as viral infection, as represented by epidemic kerato-
conjunctivitis (EKC), any punctal or canalicular obstruc-
tions, and any systemic syndromes and/or facial anomalies.

A clinical diagnosis of lacrimal duct obstruction was
made when we observed at least one of the characteristic
symptoms, including epiphora and sticky eye due to
mucous discharge, with a positive result of the fluorescein
dye retention test (FDRT). Treatment success was defined
as disappearance of the symptom and a negative FDRT,
which was evaluated by an ophthalmologist blinded to the
background characteristics of the patients. The surgical
outcome was evaluated six months after the stent removal.

Instrument

We used a dacryoendoscope, which is a microendoscope
specially designed for examination and treatment of the
lacrimal passages (RUIDO fiberscope MD10; FiberTech
Co., Ltd., Tokyo, Japan) (Fig. 1 top left). The dacryoen-
doscope has a curved rigid probe of 0.9-mm diameter (20
G), containing a 10,000 pixel fiberoptic bundle, illumina-
tion fibers, and an irrigation channel. After dilating the
punctum, we inserted the dacryoendoscope probe into the
duct through the canalicular system. In order to obtain good
visualization while performing the endoscopy, we expanded
the lacrimal outflow system by saline irrigation through the
endoscope channel. Also, in order to probe the blockage as
the treatment, we used an 18 G intravenous indwelling
catheter (sheath) fitted onto the endoscope probe (Fig. 1a).

Surgery

We performed the procedure under general anesthesia in all
the cases. At first, we identified the sac lumen before

examining the nasolacrimal duct. Then, we introduced the
dacryoendoscope into the nasolacrimal duct and proceeded
to confirm the cause of the CNLDO. We used the
dacryoendoscope sheath fitted onto the endoscopic probe
for probing the blockage. Finally we performed nasolacri-
mal duct intubation using a self-retaining bicanalicuar
lacrimal stent (Lacrifast®: Japan, Lacriflow®: U.S.A., 90
mm type, Kaneka Co., Ltd., Osaka, Japan) [19]. After
placing the lacrimal stent, we inserted the endoscope
alongside the stent in the duct and confirmed the stent
positioning to exclude false passage intubation. We left the
stent in situ for 4 weeks, and removed it through the
punctum in an office setting.

Results

Examination findings

On dacryoendoscopy, paediatric nasolacrimal ducts typi-
cally had a pinkish mucosa with multiple spiral folds
(Fig. 1b) or irregular bumpy structures (Fig. 1c). The ostium
was located on the medial wall around the end of the duct
(Fig. 1d). Usually the ostium could be seen as a gap, like a
slit, in the antero-posterior direction, in the duct lumen
(Fig. 1e).

In all of the cases of CNLDO included in the study, the
obstruction was caused by a single focal blockage. We
could probe the blockage using the sheath while performing
the endoscopy, which yielded much information about the
characteristics of the CNLDO. According to the endoscopic
findings, we divided the CNLDO into 2 categories: the
simple and complicated types (Table 1).

The simple type, accounted for 73% of all the cases, and
was characterized by a thin blockage. We could divide this
type of blockage into two subtypes, including the mem-
brane and cleft subtypes. Under the high hydraulic pressure
of syringing, a slightly concave-shaped blockage was seen
in the membrane subtype (61%) (Figs. 2a, b, and 3a), while
a cleft-shaped blockage was seen in the cleft subtype (13%)

Fig. 1 From: Dacryoendoscopy and normal findings for a paediatric
nasolacrimal duct. a A Dacryoendoscopic probe (top). We used an 18-
G intravenous catheter (sheath) fitted onto the probe (bottom).
b Lumen of the nasolacrimal duct. A pinkish mucosa with multiple

spiral-like folds is visible. c Irregular bumpy structures like follicles
are often seen in normal paediatric nasolacrimal ducts. d The phy-
siological ostium is located inside (nasal) the distal end of the duct
(Right eye). e A close-up image of the ostium
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(Fig. 3c). In both the subtypes, the nasal cavity could easily
be reached without demonstrable hemorrhage. Following

the probing, we could see a slit-shaped ostium, as well as in
physiological cases (Figs. 2c, d, 3b, d).

The blockage in the complicated type, which accounted
for 27% of the cases, was different in nature from that in the
simple type. This type could also be divided into two sub-
types, namely, the stenosis and fibrosis subtypes. In the
stenosis subtype, syringing revealed partial patency, and
any of various endoscopic findings, as follows. (1) incom-
plete opening of the physiological ostium was observed,
including a pinhole-shaped opening, which was smaller in
diameter than the diameter of the dacryoendoscope
(0.9 mm) (Fig. 3e, f); (2) the residue of a dacryolith with or
without a stenotic ostium (Fig. 3h); (3) extremely narrow
inferior nasal meatus, mainly caused by allergic rhinitis with

Fig. 2 From: Continuous images obtained during dacryoendoscopic
probing for CNLDO. a Image of a typical case of membranous
obstruction. The opening of the nasolacrimal duct is covered by
mucous membrane (arrowhead). b Image obtained during high-
pressure irrigation. Irrigation under a strong hydraulic pressure
revealed the precise location, which was slightly concave, to be probed

(arrowhead). c A close-up image obtained just after probing. An
ostium in the sagittal direction has become visible. d A distant image
after perforation. The ostium is located inside (nasal) the nasolacrimal
duct, slightly proximal to the distal end (arrowhead). A “pocket” at the
end of the duct is seen (arrow)

Fig. 3 From: Typical dacryoendoscopic images of CNLDO. a A
typical membrane-type CNLDO before perforation (Right Eye). The
surface is smooth and capillaries are observed continuously (arrow-
head). b Image after probing for (a). The ostium has emerged
(arrowhead). c Image of a cleft-type CNLDO before probing (arrow-
head). d After probing for (c). The ostium has become visible
(arrowhead). e Close-up image of an example of a stenosis subtype of

CNLDO. f Image description of (e). A small pinhole-shaped stenotic
hole (arrowhead) is observed in a part of the obstructed physiological
ostium (slanted line). g Image of the duct in a case of fibrosis-type
CNLDO; a “dimple,” indicating the thinner part of the blockage is
visible (arrowhead). h A yellow dacryolith (arrowhead) is visible in
the lacrimal duct lumen

Table 1 Classification of congenital nasolacrimal duct obstruction by
dacryoendoscopic findings

Type (n= 56) Number of eyes (%) Mean months of age

Simple 41 (73%) 29 ± 19

Membrane 34 (61%) 29 ± 15

Cleft 7 (13%) 30 ± 19

Complicated 15 (27%) 29 ± 7

Stenosis 8 (14%) 31 ± 8

Fibrosis 7 (13%) 26 ± 6

Dacryolith 5 (9%) 23 ± 8
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edematous mucosa, or chronic paranasal sinusitis with
thickened nasal mucosa, with or without stenosis of the
ostium.

In the fibrosis subtype, a focal fibrous blockage was
observed at the end of the duct (Fig. 3g). Similar to the case
in the simple-type, the blockage could be probed but it was
harder than simple-type obstruction.

We identified a dacryolith in 5 cases (9%) (Fig. 3h). In
each of these cases, we performed dacryolith fragmentation
and successfully removed the fragments through the duct
using the sheath of the scope. One of the five cases showed
no stenosis at the distal end of the duct despite syringing
showing partial patency. This was thought to be a case of a
residual dacryolith after spontaneous resolution of the
CNLDO.

There were no cases in the present study that could be
classified into the conventional complex CNLDO group
which was reported in past literature, including generalized
blockage of the duct, sac fibrosis, nasolacrimal canal dys-
plasia or aplasia, buried probes, or bony obstruction.

Following visualization of the blockage, we could probe
the blockage in all the cases and remove the dacryolith. At
the same time, we performed nasolacrimal duct intubation
in all the cases. After intubation, the precise stent posi-
tioning was confirmed by dacryoendoscopy from the side of
the already inserted tube (Fig. 4a–d). The stent positioning
could be corrected if needed (Fig. 4e, f). As a result, false
passage intubation was eliminated in the present study.

Surgical outcomes

The success rate of transcanalicular primary endoscopic
dacryoplasty at 6 months after the treatment was 100%. No
complications were observed in this case series.

Discussion

Dacryoendoscopy allowed direct visualization and diag-
nosis of the cause of the lacrimal duct obstruction, even in
infants. In every case, the cause was a single and focal
blockage around the end of the duct, which is consistent
with the conclusions of previous histopathological studies
[6, 7]. The precise location of the blockage in the simple
type was sometimes just about 0.5 to 1.0 mm proximal to
the end of the duct. This finding is unique to our study.
From our experience of dacryoendoscopy in adult patients,
the physiological duct usually ends with a “pocket” in the
nasal mucosa of the lateral wall of the nasal cavity, with the
ostium adjacent to the pocket proximally. We have con-
firmed that the physiological structure of the end of the duct
was even in cases of CNLDO. This particular anatomical
structure is considered to be a factor contributing to failed-
probing using the blind technique. A metal probe is con-
sidered to be easily misdirected to the pocket instead of
striking the ostium. By using dacryoendoscopy, we could
avoid misdirected probing, leading to a high success rate.

Fig. 4 From: Nasolacrimal duct intubation assisted by dacryoendo-
scopy. a A self-retaining bicanalicular lacrimal stent (Lacrifast®, short
type, Kaneka Co., Ltd., Osaka, Japan). b Illustration of the self-
retaining bicanalicular lacrimal stent positioned in the duct. c A slit-
lump examination after intubation and insertion of the lacrimal stent in
an infant. d Image of a successfully inserted bicanalicular stent (*).

e An image of unsuccessful intubation. The stent is stuck in the
mucosa (arrowhead). The correct way is shown on the left side
(arrow). f Correction of unsuccessful intubation. We pulled out the
stubbed stent, and guided it in the correct manner using a dacryoen-
doscope. The false passage created by the stent is visible (arrowhead)
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Mac and colleagues conducted a CNLDO study using a
nasal endoscope [20]. They reported that 65% cases of
CNLDO in their case series showed a membranous
obstruction at the lower site of the duct. We found a
membranous blockage in 61% of our cases of CNLDO
using the dacryoendoscope, which is compatible with the
conclusion of the aforementioned study. In addition, we
found similar blockage to the membranous-type, which was
named the cleft-type blockage, accounting for 13% of a
total. Since the cleft-type blockages were located at the
same site as the membranous-type blockages, we categor-
ized the cleft and membranous type of blockages into the
same group (simple type). Both the membranous blockage
in Mac’s study and simple-type blockage in our study are
considered to be amenable to successful probing treatment,
as long as misguided probing is avoided.

In regard to the frequency of the complex type of CNLDO,
which is diagnosed by conventional probing, it is said to occur
at an incidence of 2.2–3.6% in children under 24 months of age
and of 20–57% in children between 24 and 64 months of age;
this type of CNLDO is considered as the main cause of failed
probing [21]. However, there was no case of the conventional
complex type of CNLDO in this study, despite the average age
of the children included in the study of 29 months. There is a
possibility that many of the cases of conventional complex
CNLDO result from misguided probing, which could be
avoided by using a dacryoendoscope.

The stenosis subtype of CNLDO, in other words,
incomplete obstruction, was previously detected among
cases of infantile epiphora by nasal endoscopy [8, 22–24]
or computed tomography (CT) [25]. The prevalence of
this type of blockage was 14% in our study and 15% in
Mac’s study [20]. We could clarify three different groups
of the stenosis subtype of clinical CNLDO in our study,
namely, incomplete opening, residual dacryolith, and
extremely narrow inferior nasal meatus accompanied by
rhinitis. In regard to treatment, probing and intubation
were suitable for incomplete openings, removing of the
dacryolith was appropriate for residual dacryoliths, and
intubation followed by medical treatment for rhinitis was
effective for extremely narrow inferior nasal meatus. We
were able to select the optimal treatment based on the
findings in the stenosis type, which was an advantage of
using dacryoendoscopy.

In regard to the fibrosis type of CNLDO, we previously
reported that the tear-fluid levels of interleukin (IL)-6 were
significantly higher on the involved side as compared to the
control side, in paediatric cases of lacrimal duct obstruction
[26]. Because IL-6 has been reported to be involved in the
conversion of acute inflammation to a chronic profibrotic
state [27], sustained elevation of the concentrations of IL-6
in the tear fluid might drive the development of severe
inflammatory fibrosis in cases of CNLDO.

We found a dacryolith in 5 eyes (9%) in the present study.
CNLDO have rarely reported to be complicated with dacryo-
liths [9, 13]. We could successfully remove the dacryolith in all
of the 5 cases while performing endoscopic probing.

PEDIG’s prospective study showed that the success rate
of simple probing without using an endoscope for CNLDO
aged from 12 to 15 months was 82% [28]. On the other
hand, our prospective study to evaluate the success rate of
primary endoscopic dacryoplasty for CNLDO aged from 1
to 5 years old showed that the treatment outcome was
100%. Although there wasn’t age-matched in 2 reports, we
consider that our treatment was more effective than a con-
ventional simple probing.

Dacryoendoscopy is useful for understanding the dif-
ferences in the etiologies of obstruction, leading to selection
of the most appropriate treatment based on the endoscopic
findings. Treatment procedures such as simple probing,
intubation, balloon dilatation, topical or systemic medica-
tions, and dacryocystorhinostomy (DCR) may be used
alone or in combination according to the type of obstruc-
tion. All of the cases of the simple-type obstruction may not
require intubation after probing. The complicated type may
require intubation. Although a further comparative study is
required, we could find etiological diversity in the CNLDO
and potential treatment decision using dacryoendoscopy.

We consider that there may be the following four
advantages of using the dacryoendoscope. Firstly, we could
visualize the blockage exactly and categorize them. Sec-
ondly, we could probe them with avoiding false passage
creation, leading the better treatment outcome than that of
the conventional method. Thirdly, dacryoliths could be
detected and removed. Finally, the optimal treatment could
be selected based on the dacryoendoscopic findings.

There were some limitations of the present study. We were
unable to strictly confirm the “congenital” nature of the naso-
lacrimal duct obstruction in this study. We excluded complex
cases of paediatric epiphora, such as cases of failed probing,
acquired lacrimal duct obstruction, canalicular obstruction, and
systemic syndromes and/or facial anomalies, from the present
study. Thus, further accumulation of cases is necessary.

In conclusion, we obtained a 100% success rate of
transcanalicular endoscopic dacryoplasty for CNLDO.
Direct visualization inside the lacrimal passage allowed for
precise probing and intubation, even in infants, leading to
successful treatment of CNLDO without any complications.

Study Highlights

What was known before

● The success rates of probing for congenital nasolacrimal
duct obstruction by blind technique were reported about
70–90%. The cause of failure had not been clear.
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What this study adds

● Direct visualization inside the lacrimal passage by
dacryoendoscopy allowed for precise probing. We
obtained a 100% success rate with primary transcana-
licular endoscopic dacryoplasty for the treatment of
congenital nasolacrimal duct obstruction.
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