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ABSTRACT

Background: Epiphora is generally a common disorder in children particularly in infants;
congenital nasolacrimal duct obstruction (CNLDO) is one of the most frequent causes of
epiphora of newborns which symptoms start immediately or within first 2-3 week after birth
as tearing and/or discharge of one or both eyes.
Aim: To report the success rate of probing and irrigation for children with CNLDO of
different ages.
Methods and Materials: This is retrospective observational comparative study, which was
held in Duhok eye hospital, 241 eyes from 209 children from with age range from 6 months
to 9 years age, diagnosed as CNLDO included , probing and irrigation done under general
anesthesia, according to age, the children were arranged into 4 groups, group | from 6 — 9
months, group 11 from 9 — 12 months, group I11 from 1 — 3 years and finally group IV from 3
— 9 years, mean age was 1.8 years.
Results: From 209 children 109 were females and 100 were male. 177 children have
unilateral CNLDO and 32 children were having bilaterally obstructed nasolacrimal passage.
The success rate was as follows; group 1 (94.6%), group 2 (89.3%), group 3 (81.6%) and
group 4 (72.9%). And was defined as a complete resolution tearing and discharge.
Conclusion: Probing is the first surgical intervention for CNLDO not resolving with
conservative treatment, despite the decrease in the success rate with increasing age it
worthwhile to be the first procedure attempted to open the obstructed duct before proceeding
to a more invasive procedure.
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nasolacrimal duct

C ongenital which also presents with lacrimation
obstruction (CNLDO) is one of the

together with photophobia and

most common lacrimal drainage system
disorders; up to 20% of newborns may
have a non-patent duct?.

Only 5% of newborns become
symptomatic, children in general and
infants, in particular, require adequate
attention and evaluation when presenting
with watery eye, it should be differentiated
from other serious causes of watery eye
such as (infantile) congenital glaucoma

blepharospasm?.

Premature neonates are more prone to have
duct obstruction, there is no gender
predilection and the infants with
nasolacrimal duct obstruction may have a
positive family history?.

The obstruction of the nasolacrimal canal
most of the time is due to incomplete
canalization of the duct at the level of the
valve of Hasner, this failure of canalization
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leads to tearing and discharge which may
be continuous or intermittent?,

There are various types of CNLD
obstruction, but Kushner was first who
divided CNLDO into simple and complex
types, the decision is established during
the probing procedure’®.

Overflow of the tears from the
conjunctival sac is a feature of the
watering eyes, which can be the result of
one of the following conditions, either
(epiphora) when the outflow of the tears is
obstructed or (hyperlacrimation) as
excessive tears production and secretion®,
The epiphora can result from anatomical
obstruction of the nasolacrimal pathway
which is called anatomical epiphora due to
congenital disorder as in CNLDO or
acquired as due to inflammation or trauma
to the lacrimal pathway, or it may result
from the lacrimal pump failure which is
called physiological epiphora’.
Manifestations of the symptomatic
CNLDO vary from mild intermittent
tearing and/or discharge to severe
continuous tearing and discharge, it may
be unilateral or bilateral and most infants’
symptoms are more prominent in the cold,
wind or when the infant has upper
respiratory  tract  disease. Unlike
conjunctivitis, there  will be no
conjunctival redness in CNLDO.

Clinical features alone are fair enough for
CNLDO to be diagnosed clinically, but
caution must be taken to other sight-
threatening causes of watery eyes, the
most important one is (infantile)
congenital glaucoma, the features that
differentiate between both condition is that
infants with infantile glaucoma will also
have associated blepharospasm,
photophobia and other important signs
such as enlarged corneal diameter, optic
disc cupping, axial elongation, and

myopia. Other differential diagnoses are
conjunctivitis, keratitis, foreign body or
lacrimal punctal agenesis, amniotocele,
dacryocystocele, epiblepharon, entropion,
or ectropion®,

MacEwen et al®. reported that CNLDO in
95% may resolve spontaneously by the age
of one year.

The incidence of the CNLDO is higher in
infants with certain syndromes and
associated craniofacial anomalies such as
Down syndrome, Crouzon syndrome,
Treacher Collins syndrome and Klinefelter
syndrome®, cleft lip/palate, facial cleft,
hypertelorism, bifid uvula, hemifacial
microsomia, preauricular skin appendages,
deformed external ears, and laryngeal
stenosis®®.

METHODS AND MATERIALS

A historic retrospective cross-sectional
study which was conducted in Duhok eye
hospital between the periods of January
2017 to September 2018. 241 eyes of 209
children between the age of 6 months and
9 years were enrolled in this study.
Inclusion criteria :Any children above 6
months age, with confirmed diagnosis as
CNLDO.

Exclusion criteria: Other causes of the
watery eye, punctal agenesis, canalicular
obstruction, and eyelid deformities.

Data collection :After the aim of this study
was explained for the parents oral consent
taken from each of them, all children who
visited Duhok eye hospital with epiphora
and/or mucopurulent discharge (Figure-1),
they have been thoroughly examined for
any syndroms or abnormalities, facial or
eyelids anomalies, lacrimal puncta were
assessed, cornea and conjunctiva examined
to exclude other causes of watery eye such
as congenital glaucoma (Figure-2).
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Figure 2 Primary congenital glaucoma'?.
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The diagnosis of CNLDO was based upon
the clinical history of watery eye and/or
discharge, and the presence of epiphora
with or without mucopurulent discharge,
the patient prepared for probing and
irrigation  under general anesthesia.
Informed consent was taken from the
children’s parents. Instruments were used
for the procedure were punctum dilator,
Bowman’s probe size (0-000) (Figure-3)
and 10 ml syringe with a blunt-tipped
cannula. The procedure began with
dilatation of upper and lower puncta with
lacrimal dilator (Figure-4) then Bowman’s
probe was inserted vertically about 2 mm,
while a traction is applied to lateral end of
eyelid margin, the direction changed to
horizontal through the canaliculus till
reaching the lacrimal sac then the direction
was changed to vertical and proceed
downward slightly posteriorly and laterally
through the nasolacrimal canal till inferior
meatus at the nasal cavity (Figure-5), the
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probe then retrieved back and the opening
of the duct was confirmed by injection of
saline through the puncta (Figure-6) and
aspiration of the saline from child’s throat
by sucker.

Finally, topical antibiotics instilled into
the eye (drop and/or ointment) and covered
temporarily with an eye pad and
discharged after complete recovery from
anesthesia. Follow up done after one
month, three months and six months
duration after probing, at each follow-up
visit, parents were questioned about the
symptoms and examined for the presence
of epiphora. Complete resolution was
defined as the complete absence of clinical
signs and symptoms of CNLDO on
examination and parental confirmation of
the absence of residual symptoms of
obstruction.

Figure 3 Probes with different sizes

~

Figure 4 Castroviejo double lacrimal dilator
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A
Figure 5 Drawings showing the steps of
probing®

Figure 6 Irrigation at the completion of the
procedure®

STATISTICAL ANALYSIS

Data were entered into Excel 2016 and
then converted and analyzed using SPSS
24. Data were described using frequency
and frequency percent tables for categorial
data and mean and standard deviation for
numerical data. Categorial data were
analyzed by Chi-square or Fisher’s exact
tests, while numerical data were analyzed
using the t-test and analysis of variance
(ANOVA). P-value < 0.05 was considered
statistically significant.

RESULTS

This study included 209 patients; the age
range was 6 months to 9 years with mean
age 1.8 years, most of the cases were
unilateral, 111 (53.1%) patients with right
CNLDO and 66 (31.6%) with the left, only
32 (15.3%) with bilateral duct obstruction.
Out of 209 patients, 109 (52.2%) were
females and 100 (47.2%) were males.
From 209 patients four groups of patients
were made according to the age, group I;
56 (26.8%) were aged between 6-9
months, GROUP II; 28 (13.4%) were aged
older than 9 up to 12 months, GROUP III;
103 (49.3%) were aged from 13 months up
to 3 years and finally group 1V; were 22
(10.5%) patients from 3 years age up to 9
years. Majority of patients 45.9%
developed signs and symptoms of CNLDO
1-2 months after birth.

107




Duhok Medical Journal Volume 16, Issue 2, 2022

100

Mean = 1.54
— Std. Dev. =1.373
N =209

60

o
=
40
204
0 3 3 v 3
1 I 1 — — I |
0 2 4 6 8 10

Age of onset of signs and symptoms in menths

Figure 7: Distribution of age of onset of signs and symptoms in months.

The family history was positive for 2 CNLDO determined as follows; 90.4% as
patients out of 209 were having other a simple (membranous) type and only
siblings with CNLDO. In our study type of 9.6% were complex types.
Table 1: Distribution of the patients by age, sex and clinical characteristics
Characteristic No. %

Age 6 - 9 months 56 26.8

> 9 — 12 months 28 13.4

>1 -3 years 103 49.3

> 3 -9 years 22 10.5
Sex Boy 100 47.8

Girl 109 52.2
Affected eye oD 111 53.1

0s 66 31.6

ou 32 15.3
Family history of CNLDO Positive 2 1.0

Negative 207 99.0
Age of onset of signs and symptoms in months < 1 month 90 43.1

1 - <2 months 96 45.9

2 - 8 months 23 11.0
Types of CNLDO Simple 189 90.4

Complex 20 9.6
Total 209 100.0
The overall success rate of probing was age group was as follow; group I; 53
84.5% (no. 178), and the failure rate was patients had complete resolution (94.6%),
15.4% (no. 31), the success rate for each group Il; 25 patients ended up with
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completely symptoms free (89.3%), group
I11; 84 patients completely became free of
symptoms (81.6%), lastly group 1V; 16
patients had complete resolution (72.7%).

While failure rate for each group was
exactly opposite to the success rate and it
was as follows; group | (5.4%), group Il

(10.7%), group 111 was (18.4%) and group
IV failure rate of (27.3%) recorded. There
was no significant difference between boys
and girls in both success and failure rates.
The difference between unilateral and
bilateral success rate was significant.

Table 2: Relation between patients’ characteristics and improvement (complete resolution)

Improved

Did notimprove  Total

P-value
No. % No. % no.
Group | 6 - 9 months 53 94.6 3 5.4 56
Group Il > 9 months - 1 year 25 89.3 3 10.7 28
Group 11 0.034
Group IV >1 -3 years 84 81.6 19 18.4 103
>3 -9 years 16 72.7 6 27.3 22
Sex Boy 85 85.0 15 15.0 100
. 0.948
Girl 93 85.3 16 14.7 109
oD 100 90.1 11 9.9 111
Affected eye 0S 55 833 11 167 66 0.034
ou 23 71.9 9 28.1 32
Types of CNLDO Simple 166  85.4 23 14.5 189 <0.001
Complex 12 60.0 8 40.0 20
100 Age in months
M6 - 9 months
M > 9 months - 1 year
W>1-3years
0 W >3-9years
E. 60
o
o

40

20

Yes

Improved
Figure 8: Improvement according to age
Improvement after probing was as follows;
91 (51.1%) patients became completely
free from signs and symptoms within 1-2
weeks of probing and irrigation, 68

(38.2%) patients within 2-4 weeks and 19
(10.7%) within 4-24 weeks of probing and
irrigation.
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Table 3 Time needed for complete resolution of
signs and symptoms after probing in
weeks (n =178)

No. %
1 - 2 weeks 91 51.1
> 2 - 4 weeks 68 38.2
> 4 - 24 weeks 19 10.7
Total 178 100.0

The relationship between patients’ age and
time needed for complete resolution of
signs and symptoms was significant as for
younger patients less time required while
for older patients more time passed until
the patient became free from all signs and
symptoms.

Table 4: Relation between age and time needed for complete resolution

Age in months

The time needed for complete resolution P-value
No. Mean* SD

1 - 2 weeks 91 175 1.37

> 2 - 4 weeks 68 19.7 1.35 0.003

> 4 - 24 weeks 19 31.7 1.43

Total 178 19.8 1.41

* The first and the second categories are significantly different from the third category.
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Figure 9: Weeks needed for complete resolution of signs and symptoms after probing

DISCUSSION

CNLDO is due to the failure of
canalization of the duct at birth, which
may cause the infant to have a watery eye
at birth or within 1-2 weeks of birth or
even later after months of birth. Initially
after the diagnosis is confirmed and other
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causes of epiphora are excluded the
management  is  conservative  and
observation,  topical antibiotics are
required when there associated discharge
or conjunctivitis till the age of infant reach
6 months, some ophthalmologists prefer to
wait till the of 12 months. By the time
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spontaneous canalization failed then the
probing and irrigation are considered the
first surgical intervention for children
showing no improvement with
conservative treatment.

In our study, all children underwent
probing under general anesthesia, which is
preferred by all of the ophthalmologists in
our hospital, because it provides better
control during the procedure and it is
painless.

Timing of probing is in a debate, many
studies been done about this subject and
different age classification had been
dependent.

The age is considered a major factor in
determining the outcome of probing and
irrigation, younger the child particularly
less than 12 months higher cure rate, in
older children cure rate decreases, this fact
has been reported in many studies.

The hypothesis for this discrepant is that;
prolonged inflammation in the lacrimal
drainage system may result in fibrosis that
increases with age (15) .

Hung, et al.(16) reported the overall
success rates of probing in the 6 variably
aged groups were 90.2%, which was
90.3% for 6-12 month age group and
dramatically reduces to 33.3% for those
aged between 36-60 months.

Early probing has been advocated in a
study of 33 infants aged 6-9 months with
complete resolution of 30 (90.48%)
patients with minimal operative time and
no postoperative complications (17) .

A study by Perveen and associates(18) ,
which included 118 children aged between
4-48 months, revealed highest success rate
100% to those between 4-6 months, 94%
for 7-12 months age and the success rate
dramatically decline as the age was
increased to reach 33.3% for those aged
between 37-48 months.

Abrishami, et al.(19) , noted the decrease
in probing success rate decreases with age
in a study done for children older than 15
months.

The evaluation of results of probing and
the effect of the child age on the success
rate was not found to be significant
between the ages of 6 — 36 months of age,
where the success rate beyond this age was
not valuable due to a low number of
participants (20) .

Complete resolution of signs and
symptoms has been recorded for children
aged 6 months old, while decreased for
children older than this age (21) .

The timing of probing is still not strictly
determined, but the highest 93% success
rate has been recorded for that age
between 6-12 months, and the success rate
gradually decreases as the child grew up
(22) .

In spite of children's age increment but still
probing remains the most valuable option
with good success rate recorded to be 90%
for child aging between 1-9 years old (23)

Regardless of the lower success rate for
children older than 2 years still probing as
a less invasive procedure should be done
before trying more invasive ones (14) .
Sharife, et al. (24) , report a 100% success
rate for 97 children between 1-2 years, and
87% for 23 between 2-3 years.

In our study, overall success rate 84.5%
were comparable to previous studies, with
the highest cure being reported for infants
between 6-9 months 94.6% this rate
decreased to 72.7% for children aged
between 3-9 years.

Other than the age factor, in our study, the
type of obstruction and bilaterality has
significantly affected the outcomes of
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probing and irrigation, other studies
consistent with these two factors.

In one of the studies in which CNLDO was
membranous in 87.3% (103 eyes) and non-
membranous in 12.7% (15 eyes); 92.2%
(95 eyes) of eyes with membranous
obstruction were successfully cured and
33.3% (5 eyes) of cases with firm
obstruction had a successful outcome?,
Although the number of complex type
CNLDO in our study was limited only 20
cases cure rate was significantly was differ
from membranous type, of complex type
12 cured while 8 did not cure.

In our study bilateral obstructed ducts that
cure by probing and irrigation were
significantly differ from unilateral cases 23
(71.9%) children cured with initial probing
whereas 9 (28.1%) cases failed with initial
probing (p-value = 0.034).

While Kashkouli et al?®. reported that
bilaterality had no significant impact on
cure rate, Honavar et al. found that patients
with bilateral CNLDO had increased rates
of probe failure (p = 0.012). Other factors
believed to play a role and define the
success rate of probing and irrigation such
as previously failed probing attempts, prior
failed conservative treatments, and dilated
nasolacrimal sacs.

Eshragi, et al.?®, also reported that
bilaterlally obstructed nasolacrimal duct
had a significant failure rate in comparison
to unilaterally obstructed duct.

The age range in our study was wide and
patient aged 9 years included to assess the
results, this has been mention by Amir &
Ullah?, that probing considered as the first
step of intervention in children up to the
age of 9 years.

Maheshwari?8, also believes that 2 years
and above were with high success to
justify probing as a viable option in older
children. Based on the above findings,
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simplicity, and safety of the late probing
procedure should be considered as the
initial procedure of choice in older
children.

CONCLUSIONS

Probing and irrigation for CNLDO remain
the first line of intervention after the
conservative therapy is ineffective in the
treatment of obstructed lacrimal pathway,
although the effect of this procedure
reduces with increased age of the children
but, nevertheless it worthwhile to try
probing and irrigation and not to be
withheld before deciding more invasive
procedures.

RECOMMENDATIONS

It is highly recommended that all the
children with CNLDO, when admitted to
our hospital for the purpose of probing,
refraction to be done as the child already,
will get general anesthesia, as some studies
had reported relationship  between
CNLDO, anisometropia, and amblyopia.
This subject deserves attention and to be
studied in the future.

Educating parents about the nature of
probing and irrigation as it is a non-
invasive and safe procedure, and when
their children with CNLDO need this
procedure better not neglected to avoid
more aggressive procedure in the future.
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