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ABSTRACT

Authors present the etiology, clinical presentation, diagnosis, and
management of congenital nasolacrimal duct obstruction (CNLDO).
The problem of immediate and deferred probing for CNLDO is dis-

CONGENITAL NASOLACRIMAL DUCT
OBSTRUCTION - CAUSES, SYMPTOMS

Congenital nasolacrimal duct obstruction (CNLDO) is the
most common cause of persistent lacrimation with secretion in
the eye, in children. Symptoms appear in approx. 5% of neonates
and infants. Most often it is caused by presence of an abnormal
membrane in the distal segment of the nasolacrimal duct (Has-
ner’s valve), hence usually we are dealing with congenital obstruc-
tion of the nasolacrimal duct. Much less often, difficulties in the
outflow of tears in children is caused by stenosis of the nasolac-
rimal duct or, for example, absence of lacrimal points and ducts.
An increased risk of tear duct obstruction occurs in children with
Down syndrome, hemifacial hypoplasia, midfacial anomalies, cra-
niosynostoses, Goldenhar syndrome, and cleft syndromes.

Obstruction of the lacrimal duct and the associated block-
age in the outflow of tears causes several symptoms, includ-

cussed. The paper presents also guidelines of the Polish Ophthalmo-
logical Society in CNLDO management.
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ing retention of tears, wet and clustered eyelashes, presence
of secretion in the conjunctival sac (initially mucous, then
mucopurulent or purulent) accumulating on the edges of eye-
lids and on eyelashes, and retention of pathological content in
the lacrimal sac. Those symptoms develop in the first month
of life. In 30% of children with congenital nasolacrimal duct
obstruction, problems with outflow of tears occur bilaterally.
In these cases, complex obstruction in the upper part of the
nasolacrimal ducts (lacrimal ducts, lacrimal sac, upper part of
the nasolacrimal duct) is more common, rather than obstruc-
tion at Hasner’s valve level.

Main complications of CNLDO are: dacryocystitis, inflam-
mation of orbital soft tissue, upper respiratory tract infection,
more frequent anisometropia and amblyopia on the side of ob-
structed lacrimal ducts.

The diagnosis of CNLDO is based mostly on characteristic
clinical symptoms. In case of doubts, the fluorescein appear-
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ance test can be done or radiographic imaging applied (com-
puted tomography, magnetic resonance imaging, dacryocys-
tography, scintigraphy of lacrimal ducts). Dacryoendoscopy is
also performed lately (also in children, with a favorable suc-
cess rate), consisting in introduction of a miniature endoscope,
0.9 mm in diameter, into the lacrimal duct to look for the site
obstructing outflow of tears. In some cases, it is possible to
pierce the abnormal membrane in the distal section of the na-
solacrimal duct with the endoscope [1].

The differential diagnosis should also consider the follow-
ing abnormalities: congenital glaucoma, chronic conjunctivi-
tis, foreign body in the conjunctiva/cornea, incorrect eyelid
positioning, eyelash tucking, lacrimal point agenesis, corneal
erosion, congenital cyst of the lacrimal sac, presence of foreign
body in the nasolacrimal duct [2].

THE CLINICAL COURSE OF CONGENITAL
NASOLACRIMAL DUCT OBSTRUCTION

Numerous data from the literature show that 70-90% of
CNLDO cases disappear spontaneously during the Ist year of life
[3, 4]. The possibility of spontaneous restoration of patency of
lacrimal ducts significantly decreases after the child is 12 months
old, and amounts to only a few to a dozen or so percent [4]. This
was confirmed by the analysis of patients with CNLDO who were
supervised by their GP in the USA [5]. Among children referred
for the procedure of duct patency restoration after the age of 1,
only 4.4% experienced spontaneous cure.

THE COURSE OF ACTION IN CONGENITAL
NASOLACRIMAL DUCT OBSTRUCTION

Conservative treatment

Conservative treatment is the first step. Crigler’s hydro-
static massage of the lacrimal sac is the first-line procedure.
Compression in the projection of the lacrimal sac causes rise of
hydrostatic pressure in the nasolacrimal duct, and tearing the
membrane in its distal section down. In majority of cases this
procedure is sufficient, considering a high ratio of spontaneous
resolution of the problem. Parents should perform the mas-
sage 3-6 times a day. Antibiotic drops (mainly fluoroquinolone
derivatives) are also used, but only in the case of associated
conjunctivitis or a very large amount of purulent discharge
in the conjunctival sac. In CNLDO, the conjunctival bacterial
flora is almost identical to that of healthy children, therefore
frequent administration of antibiotics may cause replacement
of the normal bacterial flora with antibiotic-resistant flora (the
child will be its carrier). In addition, it is worth remembering
that antibiotic drops disturb the surface of the eye. Hygiene of
eyelashes and eyelids is also important.

Intubation of lacrimal ducts

If conservative treatment proves unsuccessful, lacrimal
ducts should be probed [6]. The risk of inadvertent damage
of the duct during the procedure suggests that the procedure
should be performed through the upper duct.

The lacrimal sac inflammation and a congenital lacrimal sac
cyst (especially bilateral), seen in 0.1% of patients with CNLDO,

are indications for early probing. Earlier surgery may be consid-
ered at the request of parents and to prevent eye surface disorders.

Some clinical trials show that the child’s age at the time
of the first lacrimal duct probing has no effect on the effec-
tiveness of the procedure [7, 8]. However, the vast majority of
reports confirm that the effectiveness of first intubation de-
creases with the child’s age. It is over 90% in children several
months old and is 2-3 times lower in children over 1.5 years of
age [9-11]. Therefore, the first probing is more often ineffec-
tive in older children. Lower probing efficacy in older children
may be due to: 1) inflammation and stenosis in the obstructed
lacrimal duct prolonged with the child’s age; 2) development
of complex obstruction over time (simple obstruction usually
resolves spontaneously) [12]. Unfortunately, the effectiveness
of re-probing is much lower (50% on average) [13, 14]. Rea-
sons for lack of effect observed in re-probing are, among others:
1) creation of a false duct, 2) iatrogenic stenosis of lacrimal
ducts following ineffective probing (caused by development of
the scar tissue after injury of epithelium of lacrimal ducts) -
observed in as much as 44% of cases, 3) bleeding during the
first probing (may indicate injury of lacrimal ducts) - occur-
ring in 20% of probing procedures [15, 16].

When should intubation of lacrimal ducts
be performed?

This question is the subject of numerous discussions. So
far, the optimal timing of the probing procedure, accepted by
ophthalmologists all over the world, has not been established.

Some ophthalmologists are in favor of early surgery, i.e. up
to 6-8 months of age. In these cases, the lacrimal duct prob-
ing procedure is performed under local or general anesthesia.
In many countries the procedure is performed in outpatient
setting. Advantages of early lacrimal duct sampling are: fewer
number of visits (to the GP, pediatrician, ophthalmologist),
lower costs, fewer antibiotics, early resolution of the problem,
and shortening of the period of adverse symptoms, less risk of
infection and transition of inflammation into the chronic pro-
cess with scarring of lacrimal ducts. In addition, early probing is
favored because of psychological aspect associated with parents’
mental exhaustion and stress of a child, who tries to avoid oner-
ous massage and eyelid cleaning. Thus, both clinical data and
economic analysis speak for early lacrimal duct probing. When
making the decision on early probing under local anesthesia, the
possibility of aspiration and laryngospasm, as well as discomfort
for both the child and the surgeon have to be taken into account.
Although lacrimal duct probing is usually a safe procedure,
complications do occur, and the risk of them increases with local
anesthesia, e.g. creating a false duct in soft tissues, piercing with
the probe into the maxillary sinus or through the palate into the
oral cavity, epitaxis or bleeding into the conjunctival sac (serious
in 1-2% of cases). Early probing is recommended in countries
where access to an ophthalmologist is difficult, and when there
is a high risk of the child being lost to follow-up.

Ophthalmologists opting for late probing, over 12 months of
age, recommend refraining from lacrimal duct probing until the
child is at least 1 year old. In their opinion, there is good chance
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of spontaneous recovery (avoiding costly surgery in children who
would heal spontaneously in 70-90% of cases). Significant disad-
vantages of late probing are: the need for general anesthesia, the
possibility of drug resistance and eye surface disorders result-
ing from long-term use of antibiotics, higher costs, greater risk
of failure (> 24 months of age failure of the procedure in 1/3 of
CNLDO cases), and much higher cost of the procedure. One
of the Pediatric Eye Disease Investigator Group studies in the
USA compared the cost of treating children with CNLDO aged
6-9 months, who had immediate probing done in the doctor’s
office ($ 562), with the cost of treating children who had received
conservative treatment and deferred probing ($ 701) [17]. The
conclusion was obvious — immediate probing was more cost-ef-
fective. On the other hand, Le Garrec et al. from France analyzed
the group of children aged 2-11 months (mean age: 7 months)
with CNLDO, comparing costs of probing under local anesthe-
sia during the first visit with deferred probing in children under
the age of 5 months [18]. The authors concluded that immediate
probing in the doctor’s office was the most cost-eftective option
for children aged 5-12 months. The cost of strategies of waiting
for spontaneous healing was 1.56 times higher compared to the
cost of immediate probing of lacrimal ducts. Similar results were
reported by Petris and Liu [19]. Based on the analysis of numer-
ous databases (including PubMed from 1948-2016) regarding
CNLDO, the authors found out that the average cost of immedi-
ate probing was lower than the cost of deferred procedure. Ad-
ditionally, deferring the probing procedure promotes complica-
tions associated with chronic inflammation, causing additional
adhesions and stenosis of lacrimal ducts, resulting over time
in formation of complex obstruction. Probing over the age of
12 months is more often ineffective, and the re-probing efficiency
is as low as about 50%.

What is the course of action taken by ophthalmologists in
the world in case of congenital nasolacrimal duct obstruction?
Ophthalmologists in Canada, Great Britain and Latin American
countries recommend lacrimal duct probing for children with
CNLDO only after they are 1 year old [20, 21]. However, there is
alack of consensus among pediatric ophthalmologists in the US.
Although most of them recommend lacrimal duct probing at
> 1 year of age, but the 2018 study of a group of nearly 2,000
children with CNLDO showed that the procedure was most ef-
fective when it was performed between 9 and 15 months of age
[3]. Ophthalmologists from countries such as Taiwan, France,
Germany, Iran, and Japan are divided in their opinions - some
are in favor of early probing under local anesthesia in the doc-
tor’s office, some are in favor of late probing performed under
anesthesia in in-patient setting [22-24]. Clinical studies from
numerous centers in Poland show that both early and late prob-
ing are carried out in hospital setting, and all confirm that the
optimal age of a child during the first lacrimal duct probing
procedure is about 6 months [25-28].

RECOMMENDATIONS OF THE POLISH
OPHTHALMOLOGICAL SOCIETY (PTO)
PREPARED BY EXPERTS OF THE CHILDREN’S
OPHTHALMOLOGY AND STRABOLOGY
SECTION OF THE PTO REGARDING
MANAGEMENT OF CONGENITAL
NASOLACRIMAL DUCT OBSTRUCTION

1. Congenital lacrimal sac cyst
— after ENT examination and confirmation of diagnosis
- requires ENT surgery at the age of about 1 month (consid-

ering necessary general anesthesia). In the presence of dac-
ryocystitis, a general and local antibiotic treatment should
be used as per the culture antibiogram, and cyst excision
should be performed after achieving control over the local
inflammation.

2. Obstruction of nasolacrimal ducts:

— conservative treatment in the form of massage of the lac-
rimal sac until the age of 4-5 months, hygiene of eyelids
(cleaning edges of eyelids with tissue paper, rinsing eyelids
and the conjunctival sac with 0.9% NaCl);

- in the case of recurrent purulent inflammation associated
with the presence of purulent secretion in the conjuncti-
val sac, evacuation of purulent secretions during massage
of the lacrimal sac, and the need for topical antibiotics,
nasolacrimal ducts should be probed at the age of over
5 months.

3. Probing of nasolacrimal ducts:

- early — before the age of 6 months in case of a mucous cyst,
abscess of the lacrimal sac, and significant ectasia of the sac
with a chronic purulent inflammation persisting despite
a correct conservative treatment;

- over the age of 6 months - in case of frequent, recurrent
infective inflammations;

- late - between the age of 8 and 12 months, in case of na-
solacrimal ducts obstruction with no recurrent infections.

4. Stenosis of nasolacrimal ducts on the level of lacrimal ducts
- intubation with silicone tubes, regardless the patient’s age.

5. Procedure in case of persistent/recurrent symptoms after
a previous probing procedure: re-probing after 4-6 weeks.

6. In case of no improvement after repeated probing procedure,
imaging diagnostics and ENT consultation are necessary and
management depending on the pathology found:

- stenosis of the nasolacrimal duct and persistence of symp-
toms despite treatment as above — tear duct intubation;

— obstruction of the nasolacrimal duct — dacryocystorhinos-
tomy (DCR).

The final decision about the applied procedure is made by
the attending physician who supervises the patient.
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