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Summary
The study aimed to identify the type of refraction in children
with unilateral and bilateral congenital nasolacrimal duct
obstruction (CNLDO) who underwent nasolacrimal duct
probing. One hundred and twelve children aged 1.8 to
13 years, diagnosed with CNLDO, were included in a
retrospective study. All the patients had their visual acuity
examined, and their refractive status was evaluated. The
refractive errors of both eyes were noted, followed by an
appropriate management plan. Of the 112 children, 79
(70.5%) had a unilateral obstruction, and 33 (29.5%) had
bilateral obstruction. Nine children (11.4%) in the former
group and six children (18.2%) in the latter group were
with visual acuity <0.8. The most frequent refractive error
among the studied children was hyperopia. No statistically
significant difference (p>0.05) between refraction of the two
eyes in the evaluated children were found. Amblyopia risk
factors were identified in 9 of the patients (8.0%). CNLDO
did not adversely affect the refractive status. However,
amblyogenic risk factors were found more often in our
patients, as compared to general populations. Therefore, a
detailed evaluation should be performed to find out these risk
factors.
Key words: refractive status, risk factors, congenital
nasolacrimal duct obstruction
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Congenital nasolacrimal duct obstruction (CNLDO) is
the most common abnormality of the lacrimal drainage
system in ophthalmological practice, affecting 70% of
newborns [1].
The condition is usually due to failure of canalization
of the nasolacrimal duct (NLD) at its distal end [2]
and causes tearing and secretion in babies eyes [3].
CNLDO has been recognized as a benign disease, with
no association with the development of the eye. In the
last twenty years, there are works reporting information
on related refractive anomalies and risk factors for
amblyopia development in children with CNLDO. The
preponderance of risk factors varies between 9.5% and
22.0% [4, 5]. The most frequent refractive error among
children with CNLDO is hyperopia [6]. Some authors
have found that children with this problem manifest
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anisometropia or amblyopia more often than
children in the general population [7]. Other
authors have concluded that affected subjects
have a higher percentage of amblyopia in the
eye with a history of CNLDO [8]. Laterality
is also important. Unilateral CNLDO may be
a risk factor for anisohypermetropia [6]. Cases
with bilateral CNLDO are at a much lower risk
of developing significant anisometropia and
anisometropic amblyopia [9].
The purpose of this study was to assess the
refraction in children with unilateral and bilateral
CNLDO who underwent NLD probing.

Patients and Methods
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A retrospective study was undertaken at the
Eye Clinic in the University Hospital-Pleven,
Bulgaria. The Commission of the Ethics of
Research Activities in the Medical University of
Pleven reviewed and approved the protocol for
this study.
Examination of the medical records for a
period of 10 years (from 2006 to 2016) identified
224 children with CNLDO who had undergone
probing and irrigation of the nasolacrimal duct
for tearing and discharge since early infancy.
The children and their parents were invited to
the clinic. The sample selected included 112
consecutive patients with a history of CNLDO.
The parents signed informed consent for the
participation of their child in the study and filled
in specially designed questionnaires, related to
demographic characteristics and laterality of
CNLDO.
The children were 1.8 to 13 years of age
during the control examinations, which aimed to
determine the refractive status of the child. The
mean follow-up period was 5.2 years (0.6 to 11.6
years). Children were divided into two groups
according to the laterality of the disease: group
1 included children with unilateral CNLDO
and group 2, including children with bilateral
obstruction. The patients were examined by
the author (KV). A control examination of the
evaluated children included visual acuity (for
verbal ones), evaluation of the refractive status
and cycloplegic refraction in children with a
low vision. The visual acuity exam was made
on a light table, reflected on a mirror 2.5m on
the opposite. Refractive status was detected by
autorefractometry with ARM ChaRops CRK

7000. We induced cycloplegia (Cyclogyl 3X
every 15 minutes) if any refraction error and low
visual acuity were found. Following the exam,
glasses were prescribed, and the vision was
tested again.
The identification of children having risk
factors for amblyopia was based on referral
criteria adopted by the American Association
for Pediatric Ophthalmology and Strabismus
(AAPOS): spherical or cylindrical anisometropia
>1.5 diopters (D); astigmatism more than 1.5
D in case of with-the-rule and against-the-rule
astigmatism, and it is more than 1.0 D in case
of oblique astigmatism; hypermetropia is above
3.5 D; myopia >3.0 D, presence of manifest
strabismus, and eye media opacity, and ptosis
[10].
If the visual acuity of both eyes was not
adjusted to 1.0 after correction with glasses in
verbal children, then amblyopia was diagnosed.
The data from the examinations was
statistically mapped out and analyzed using
Microsoft Excel 2010 and StatGraph 2.0.0.0.
The declared p-values came from the t-test, and
p<0.05 was statistically significant.

Results
Of the 224 children, only 112 (50.0%) of the
examined children and their parents responded.
The demographic profile of the evaluated children
was: 55 (49.1%) males and 57 (50.9%) females;
94 (84 83.9%) children living in urban areas
and 18 (16 16.1%) in rural areas; 79 (70.5%)
children had unilateral obstruction. The right
eye was affected in 37 children (46.8%) and the
left – in 42 (53.2%). The children with bilateral
CNLDO after birth were 33 (29% 29.5%). The
average age of the children during the period of
testing was 12 months (range 2-41 months).
Children were divided into two groups:
Group 1, including children with unilateral
CNLDO, and Group 2, including children with
bilateral obstruction.
In all children examined, we found normal
visual acuity in 85(75.9%) and low visual
acuity in 15 (13.4%). We could not examine the
visual acuity in 12 (10.7%) nonverbal children,
but autorefractometry did not reveal refractive
errors in these children. The visual acuity of the
children in Group 1 and 2 is shown in Table 1.
All of the fifteen children with low visual
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acuity were prescribed appropriate optical
correction after cycloplegia. Two of them (one
with unilateral CNLDO and one with bilateral
CNLDO) did not adjust visual acuity to 1.0 on
both eyes. They had low degree amblyopia due
to oblique astigmatism.
The most frequent refractive error found
among the 112 studied children was hyperopia
in 72 (64.3%), followed by astigmatism in
17 (15.2%), a combination of hyperopia and
astigmatism in 10 (8.9%), myopia in 10 (8.9%),
and a combination of myopia and astigmatism in
3 (2.7%). In the two groups, the refractive state is
divided as follows (Figure 1). The refractive state

is divided in the two groups. In Group 1 there are
54 (68.4%) children with hyperiopia, 8 (10.1%)
with myopia, 9 (11.4%) with astigmatism, 7
(8.8%) with combination of hyperopia and
astigmatism, and 1 (1.3%) with combination of
myopia and astigmatism. In Group 2 children
with hyperiopia are 18 (54.5%), with myopia2 (6.1%), with astigmatism are 8 (24.2%), with
combination of hyperopia and astigmatism are
3 (9.1%), and with combination of myopia and
astigmatism are 2 (6.1%) children (Figure 1).
We detected only refraction disorders during
the assessment of amblyogenic risk factors.

Table1. Visual acuity of children in Group 1 and 2 (Number, %)
Group 1
/Unilateral cases/
Normal visual acuity (vis=1.0)
61 (77.2)
Low visual acuity (vis<0.8-1.0)
9 (11.4)
No visual acuity
9 (11.4)
in nonverbal children
Total
79 (70.5)

Group 2
/Bilateral cases/
24 (72.7)
6 (18.2)
3 (9.1)
33 (29.5)

Total
85 (75.9)
15 (13.4)
12 (10.7)
112 (100.0)

Figure 1. Frequency of different types of refractive state in Group 1 and Group 2

There was no strabismus, media opacity or
ptosis in the children evaluated. The risk factors
for development of amblyopia in our study
included: astigmatism >1.0 D in the oblique axis
in 4 children - three children (3.8%) in Group
1, and one child (3.0%) in Group 2; cylindrical
anisometropia >1.5 D in 3 children – two
children (2.5%) in Group 1 and one child (3.0%)
in Group 2); myopia >3.0 D in 2 children – one
child (1.3%) in Group 1 and one child (3.0%) in

Group 2.
Comparing eyes affected by CNLDO and
those non-affected in Group 1, we did not find
significant differences in the values for diopters
sphere (DSPH) (p=0.959) and the diopters
cylinder (DCYL) between both eyes (p=0.212)
– Table 2.
Comparing the inter-ocular difference of
spherical and cylindrical refractive error in
49
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Table 2. Difference between affected and non-affected fellow eyes in mean values of refractive indices in Group 1

DSPH
DCYL

Affected eye
Mean value
-0.02
(±0.26)
min -3.5, max +1.5
0.13
(± 0.18)
min -1.25, max +3.0

SD
1.01
0.69

Group 2 patients in with bilateral CNLDO, we
established a statistically insignificant difference
between DSPH of the right eye and left eye
(p=0.925), and DCYL of the right eye and left

Non-affected fellow eyes
Mean value
-0.03
(± 0.25)
min -2.5, max +3.0
0.26
(±0.15)
min -1.0, max +2.25

p-value
SD
0.99

0.950

0.61

0.212

eye (p=0.740) – Table 3.

Discussion

Table 3. Difference between right and left eye in mean values of refractive indices in Group 2

DSPH
DCYL
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Right eye
Mean value
-0.46
(±0.65)
min -4.0, max +1.25
0.15
(±0.25)
min -2.0, max +1.0

SD
1.46
0.67

CNLDO affects one eye (left or right) in about
two-thirds of such patients, and both eyes are
affected in the remainder [7, 11-13]. In our study,
the laterality of CNLDO was similar: 29.5% of
individuals with bilateral CNLDO, 46.8% with
affected right eyes and 53.2% with affected left
eyes. The most frequent refraction anomaly
(64.3%) in the studied children was hyperopia,
which corresponds to the literature data [7, 13].
Some authors have shown that the risk of
development of amblyopia in children with
CNLDO is high [4, 5, 14]. Of the 433 children
investigated by Eshraghi et al. (2014), 9.5 %
were found to have amblyopia risk factors [4]. In
the study of Matta et al. (2010), who examined
402 children with CNLDO, the preponderance
of amblyopia risk factors was 22.0% [5]. Kim et
al. reported a higher percentage of presence of
this risk factor -35.0%, but their sample size was
too small-only 26 children [14].
We found that 8.0% of the children we
studied were with amblyopia risk factors:
3.6% with astigmatism >1.0 D in the oblique
axis, 2.7% with anisometropia, and 1.8% with
moderate myopia. The above-cited studies used
the same referral criteria of AAPOS for detecting

Left eye
Mean value
-0.43
(±0.48)
min -3.25, max +1.0
0.09
(±0.29)
min -2.75, max +1.0

p-value
SD
1.11

0.925

0.79

0.740

amblyopia risk factors.
According to the literature, the presence
of anisometropia seems to be more common
in children with CNLDO, as compared with
the general population [7]. The prevalence of
anisometropia ranges between 1.4 and 3.4%
in natural populations [15-19]. The rate of
anisometropia in patients with CNLDO, reported
in publications varies from 5.5% to 19.0% [4,
5, 7, 9]. In our research, anisometropia was
found in 2.68 2.7% of the examined children.
This percentage is considerably lower than the
one reported by other authors. In our patients,
anisometropia was associated with astigmatism,
whereas other studies have reported an association
with hyperopia [6, 7]. Laterality is an essential
factor for the development of differences
between refraction in the two eyes. Many authors
have emphasised on the association of unilateral
CNLDO and anisometropia [6, 7, 20]. Patients
with bilateral CNLDO are at a much lower risk
of developing significant anisometropia, as well
as anisometropic amblyopia [9]. In our study,
unilateral and bilateral CNLDO had the same
effect on the refraction of both eyes. There was
no significant differences (p>0.05) between the
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spherical and cylindrical refractive status of the
two eyes.
Many authors have reported that amblyopia is
more common in children with CNLDO and that
anisometropia is the contributing factor [5, 7, 20,
21]. According to different studies, the incidence
of amblyopia varies between 5.2% and 10.0%
[7, 8]. In natural populations, anisometropic
amblyopia varies between 0.7 and 1.3% [15-19].
We found low-grade amblyopia in two of the
examined children (1.8%) and the reason for it
in both cases was oblique astigmatism (>1.0 D).
However, no cause-effect connection between
CNLDO and anisometropia/amblyopia has been
established by the cited studies. The mechanism
by which patients with CNLDO might develop
anisometropia and/or amblyopia is still unclear.
Nevertheless, it is suggested that increased tear
meniscus, disturbances in the tear film, and
mucopurulent discharge cause disturbance in
image formation during the critical period of
visual development [5, 8]. If this is a causal
relationship, it might significantly modify the way
of treatment, supporting earlier probing rather
than a conservative approach [22]. In our study,
the average age of the children during the probing
performed was 12 months, and no statistically
significant correlation between CNLDO and
refraction anomalies was established. Therefore,
later probing in children with CNLDO would not
be necessarily associated with the development
of anisometropia or amblyopia.
According to some authors, the presence
of obstruction of the NLD does not affect the
development of the visual system in children.
Ellis et al. (1998) were the first to consider
a correlation between CNLDO and potential
vision problems. They found no evidence
that disruption of the tear film associated with
CNLDO interferes with emmetropization. They
found no significant differences in amblyopia
or hypermetropia rates in the tearing and nontearing eye in their CNLDO group. Furthermore,
there were no significant differences in the
overall frequency of amblyopia or hypermetropia
between children in the CNLDO and the controls
[23]. These results are the same as in our study.
There are a few limitations to this work. First,
the study was based only on the patients who
accepted to participate (50.0% of all children we
had registered with CNLDO). Second, we could
not select a control group of healthy children.

Third, we applied cycloplegia only on children
with low visual acuity. Besides, we had no data
about the refractive status of the children before
the probing for CNLDO.

Conclusions
We found no information for the negative
outcome of unilateral or bilateral CNLDO on
visual improvement, yet amblyogenic risk
factors were higher in the patients we studied.
Thus, a more comprehensive assessment should
be carried out to identify and follow-up patients
with these risk factors. Careful eye examination,
including objective determination of the
refraction with cycloplegia, could contribute to
early prevention of amblyopia.
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