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Abstract
Objective: To determine the success rate of initial probing in children with congenital nasolacrimal duct obstruction
at different ages, using nasal endoscopy.

Methods: Fifty eyes of 38 consecutive children with congenital nasolacrimal duct obstruction underwent
endoscopic nasolacrimal duct probing under general anaesthesia. Patients were followed up for at least three
months. Probing success was defined as complete remission of symptoms and a normal fluorescein dye
disappearance test result.

Results: The age range of patients was 17–109 months. The success rates of probing were: 100 per cent (29 out of
29) for cases of stenosis at the lower nasolacrimal duct, 100 per cent (7 out of 7) for functional epiphora cases and
92.86 per cent (13 out of 14) for nasolacrimal atresia cases. Overall, there was only one child for whom the probing
treatment for nasolacrimal duct obstruction was not successful; this child had Down’s syndrome and a more
complex developmental abnormality of the nasolacrimal duct. Age and site of obstruction were not found to
significantly affect the outcome of probing.

Conclusion: Probing of the nasolacrimal system using an endoscopic approach allows direct visualisation of the
nasolacrimal duct. This can facilitate diagnosis of the anomaly and significantly increase the procedure success rate.
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Introduction
Congenital nasolacrimal duct obstruction is a common
problem in infancy, affecting up to 20 per cent of new-
borns.1–5 The usual cause is a membranous obstruction
at the distal end of the nasolacrimal duct resulting
from incomplete canalisation. The clinical presentation
varies from mild epiphora to sticky mucopurulent
discharge.
In up to 96 per cent of children affected, the symp-

toms resolve spontaneously before the age of
1 year.1,4–6 After 12 months of age, the likelihood of
spontaneous resolution decreases. For children who
continue to suffer from epiphora, the surgical treatment
of choice is probing and irrigation: the nasolacrimal
drainage system is probed to open the blockage
mechanically, and irrigation is performed with dilute
fluorescein solution to confirm patency. Other surgical
options include nasolacrimal silicone intubation and
dacryocystorhinostomy.
However, there is still some controversy in the litera-

ture regarding the optimal timing and efficiency of

probing and irrigation for the treatment of congenital
nasolacrimal duct obstruction. Some studies report
high success rates (90–97 per cent) when probing is
performed within the first year of life, with success
rates subsequently decreasing with increasing
age.7–10 Some other studies claim that success is dic-
tated by the type of obstruction.1,11,12

In the majority of previous studies, probing was per-
formed in a conventional manner; the probing was a
blind procedure with recognised complications. In
recent years, the development and use of rigid and
flexible endoscopes in the nasal cavity has enabled
the visualisation of the inferior meatus and the distal
end of the duct. This has led to a better understanding
of rhinological disease and the nature of obstruction in
the lacrimal system.
The aim of the present study was to evaluate the

results of lacrimal probing assisted with nasal endo-
scopy performed in our hospital, and to determine
whether age at probing or site of obstruction had any
prognostic significance for the outcome of probing.
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Materials and methods
The current study comprised a retrospective, compara-
tive case series of 50 eyes of 38 consecutive children
with congenital nasolacrimal duct obstruction. The
children were aged 12 months or older. They under-
went nasolacrimal duct probing for the first time (per-
formed by two ophthalmologists) in conjunction with
nasal endoscopy (conducted by one otolaryngologist)
at Victoria Hospital in Kirkcaldy (NHS Fife) between
May 2007 and December 2011 (a study period of
56 months).
The diagnosis of presumed congenital nasolacrimal

duct obstruction was based on a history of epiphora
and discharge, and an abnormal fluorescein dye disap-
pearance test result on examination.
Only those cases in which probing and irrigation

alone were the initial treatments were included in the
study. Children who had undergone previous probing
treatments, and those for whom the epiphora had
other causes such as eyelid malposition, were excluded
from the study.
In all cases of presumed nasolacrimal duct obstruc-

tion, probing with irrigation was performed as day-
case surgery under general anaesthesia. The technique
of probing and irrigation has been described pre-
viously.2,5 Briefly, five drops of xylometazoline hydro-
chloride 0.05 per cent (paediatric Otrivine (Novartis
AG, Basel, Switzerland)) were placed in the nasal
cavity immediately after the induction of anaesthesia.
This was followed by the precise placement of two neu-
rosurgical pledgets soaked in paediatric Otrivine: one
was placed under the inferior turbinate, and the other
was placed between the inferior turbinate and nasal
septum in order to constrict the vascular nasal

mucosa and improve visualisation. Thereafter, the pled-
gets were removed and a careful intranasal examination
was performed. This examination was conducted to
identify any pre-existing nasal pathology, for
example, an impacted inferior turbinate. The lacrimal
punctae were inspected, and punctal stenosis, if
present, was treated by dilatation.
The patency of the system was tested by irrigation

with diluted fluorescein dye. A cannula was introduced
via the upper canaliculus as far as the lacrimal sac, and
the dye was injected through the system using a
syringe. Nasal endoscopy and irrigation were per-
formed simultaneously, and free flow of fluorescein
from the lacrimal sac to the nose confirmed anatomical
patency of the system.
If no anatomical obstruction was present, and dye

was seen to enter the nose in a smooth, steady flow,
the child was diagnosed with ‘functional’ epiphora;
that is, tearing secondary to physiological dysfunction.
If no dye was seen passing into the inferior meatus, a
diagnosis of atresia was made. If fluorescein had to
be injected through the system by force with resultant
ballooning of the nasal mucosa and poor flow of fluor-
escein (Figure 1), a diagnosis of stenosis was made.
Probing was performed in those patients diagnosed
with either stenosis or atresia.
Inferior turbinate infracture was performed as a

prelude to probing. This not only improved visualisation
of Hasner’s valve at the distal end of the nasolacrimal
duct, but it may also have established patency in some
cases by stretching open the mucosal exit of the duct.
The lacrimal probe was passed through the upper

punctum and canaliculus, into the sac and onwards
into the duct. The probe was observed endoscopically
as it entered the inferior meatus (Figure 2a), and cut
down was performed with a phaco knife (a 3.2 mm ker-
atome) (Figure 2b). Re-establishment of patency was
confirmed by repeating the fluorescein injection.
Patients were evaluated post-operatively at three

months. The primary outcome measure was treatment
success or failure (three months after the probing
surgery) based on an assessment of clinical signs.
Success was defined as the absence of epiphora and
mucoid or mucopurulent discharge. Success was con-
firmed by a normal fluorescein dye disappearance test
result or near-complete resolution, with significant
improvement of signs and minimal symptoms
brought on by respiratory tract infections or exposure
to wind or cold. If obstructive symptoms persisted
beyond three months after an attempted probing,
patients were referred to a larger centre for a repeat pro-
cedure or other treatment (silicone intubation). Such
cases were considered probing and irrigation treatment
failures.

Results and analysis
Thirty-eight children were included in the study and 50
lacrimal systems underwent primary probing with nasal
endoscopy (Table I). The mean age of the children was

FIG. 1

Endoscopic view of fluorescein emerging from the stenosed
Hasner’s valve at the distal end of the nasolacrimal duct (right

nostril).
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31.21 months (standard deviation ±18.19), with an
age range of 17–109 months. The median age was
25 months. Of the 38 children, 19 were boys and
19 were girls. Twelve of the patients were affected
bilaterally (five boys and seven girls).
For the entire group, probing resulted in the success-

ful resolution of symptoms in 98 per cent of cases.
Forty-nine out of 50 eyes had complete resolution of
symptoms. There was only one case in which probing
failed to treat the nasolacrimal obstruction. The
success rates according to the various age groups are
shown in Table II.
The anatomical sites of blockage within the drainage

system were identified for each age group; these are
summarised in Figure 3 and Table III. Overall, 50
eyes (of 38 children) were diagnosed with nasolacrimal
duct obstruction: 29 eyes had lower nasolacrimal steno-
sis and 14 had nasolacrimal atresia. In 7 eyes (14 per
cent; 4 children), the flow of the dye was free; these
were considered to be anatomically patent and to
have a functional blockage. Probing was successful in
all cases of stenosis at the distal end of the nasolacrimal
duct and in those with a functional blockage. However,
the symptoms persisted for one child (one eye), but
these were resolved at a later follow-up examination
with histamines. The one probing treatment that
failed was in a case with atresia. Nevertheless, 13
eyes of those (11 children) with atresia had resolution
of symptoms after probing, giving a success rate of
92.86 per cent for this subgroup.
The one case of treatment failure occurred in a nine-

year-old child with Down’s syndrome. During the
operation, complete ductal atresia was reported; the flu-
orescence dye failed to appear in the nose, and the
probe could not penetrate the nasal mucosa in front
of the inferior meatus. This suggested a more
complex developmental abnormality, rather than the
simple failure of Hasner’s membrane to open. In par-
ticular, there was difficulty probing through what
might have been scar tissue, and cut down was
attempted twice. Although some minor improvement
in fluorescein flow was reported, the flow was not sat-
isfactory. The patient subsequently underwent dacryo-
cystorhinostomy and her symptoms resolved.

TABLE I

PATIENT DEMOGRAPHIC AND CLINICAL CHARACTERISTICS

Age∗ (mth) Total Male Female Bilateral surgery Unilateral surgery

12–23 12 7 5 6 6
24–35 17 9 8 3 14
36–47 6 2 4 3 3
48–59 1 1 0 0 1
≥60 2 0 2 0 2
Overall 38 19 19 12 26

Data represent numbers of children (total n=38). ∗At time of procedure. Mth=months

FIG. 2

Endoscopic views showing (a) a Freer elevator, with the probe emer-
ging from Hasner’s valve, entering the inferior meatus, and (b) cut

down with a phaco knife.
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Discussion
Epiphora is common in infants. It is most frequently the
result of a congenital nasolacrimal duct obstruction.13

This is an obstructive membrane at Hasner’s valve,
which opens spontaneously in approximately 95 per
cent of affected cases by 1 year of age.14,15 Probing
is the surgical treatment of choice for children with
congenital nasolacrimal duct obstruction. However,
there is some debate in the literature regarding the

effectiveness of primary probing in children relating
to the timing of this intervention.7,16 Some studies
suggest that increasing age is associated with a lower
cure rate of probing, while others have proposed that
age may not be the major factor and that the type of
obstruction may be crucial. The symptoms of patients
with simple membranous obstruction at the nasal end
of the lacrimal duct resolve spontaneously at a
younger age, while the symptoms of more complex
and resistant cases persist and worsen with time.1,12

In the majority of studies, probing was performed in
a blind manner, without the use of nasal endoscopy to
accurately identify the site of obstruction. In those
studies, the success rate of primary probing in children
older than 1 year fluctuated between 55 per cent and 90
per cent.7,8,12 Very few other studies within the last 10
years have achieved a success rate of 90 per cent or
higher.9,10 In our study, probing was assisted with
nasal endoscopy and cut down. The overall success
rate was 98 per cent (49 out of 50 eyes). This is slightly
higher than the success rate reported in two recent
works, in which the authors also used endoscopy for
congenital nasolacrimal duct obstruction in older chil-
dren.1,17 The advantages of endoscopy are well-
known.10,18 Visualisation of the inferior meatus can
help in the identification and treatment of intranasal
anomalies that obstruct the distal end of the nasolacri-
mal duct, and can facilitate guidance of the probe
thereby avoiding the formation of false passages.

• Congenital nasolacrimal duct obstruction in
children older than one year warrants
probing as a first-line therapy

• The optimal timing for probing remains
controversial

• The success rate of duct probing in children of
different ages, using nasal endoscopy, was 98
per cent

• Age and site of obstruction did not affect the
outcome of probing

• Lacrimal probing should be the primary
treatment for congenital nasolacrimal duct
obstruction in children of all ages

• Nasal endoscopy and cut down allow accurate
localisation of the obstruction site, and can
increase success

Seven eyes of four patients had anatomically patent
lacrimal systems. These children, who had sympto-
matic epiphora and delayed fluorescein dye disappear-
ance test results, seemed to have a functionally
inadequate drainage system and were diagnosed with
a physiological obstruction. This condition may have
been caused by a number of factors, including an
inadequate pumping mechanism, nasal mucosal
oedema (if present with colds or allergy) or a tight

FIG. 3

Site (or cause) of obstruction for each age group. Mth=months

TABLE II

PROBING SUCCESS ACCORDING TO AGE GROUP

Age∗ (mth) Eyes (n) Success rate (n (%))

12–23 18 18 (100)
24–35 20 20 (100)
36–47 9 9 (100)
48–59 1 1 (100)
≥60 2 1 (50)
Overall 50 49 (98)

∗At time of procedure. Mth=months

TABLE III

PROBING SUCCESS ACCORDING TO SITE OF
OBSTRUCTION

Site (or cause) of obstruction Eyes (n) Success rate
(n (%))

Lower nasolacrimal duct
stenosis

29 29 (100)

Nasolacrimal atresia 14 13 (92.86)
Functional blockage 7 7 (100)
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inferior meatus. All four children in this group achieved
a successful outcome after the operation, although one
required treatment with histamines. The authors recog-
nise that this successful outcome may have been partly
attributable to the infracture of the inferior turbinate,
which has been shown to improve the cure rates of
probing due to stretching of the inferior meatus.1

However, there were no signs of trauma around the
valve and so a diagnosis of functional block was made.
The one patient who did not show any improvement

in her symptoms had different nasolacrimal duct path-
ology and the child had Down’s syndrome. Down’s
syndrome is thought to be a risk factor for failed
probing.19,20 Nasolacrimal system abnormalities, par-
ticularly punctual agenesis and canalicular atresia, are
common in patients with Down’s syndrome. The pres-
ence of these abnormalities makes standard bicanalicu-
lar probing difficult or even impossible, and more than
one procedure may be required.20

We have shown that anatomical anomalies within the
lacrimal system are quite common in older children.
Lacrimal probing remains the primary treatment for
congenital nasolacrimal duct obstruction. Nasal endo-
scopy is a useful adjunct to probing, which signifi-
cantly increases the success rate of the procedure.
Our data indicate that the important factor for the
success of probing is not age, but rather the presence
of more complex obstructions. The findings suggest
that lacrimal probing with nasal endoscopy and cut
down should be the first-line treatment for congenital
nasolacrimal duct obstruction. Endoscopy and cut
down allow accurate localisation of the obstruction
site, and significantly increase the success rate of the
procedure.
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