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Abstract

Objective: To describe the management, complications and prognosis of lacrimal 
probing in patients with congenital nasolacrimal duct obstruction (CNLDO). 
Materials and Methods: Retrospective, observational and analytical study. We 
studied the prevalence, symptoms and signs, both before and after probing, in patients 
with CNLDO diagnosed between 2010 and 2017 at Instituto Fundación Conde de 
Valenciana. 
Results: The prevalence at our hospital of congenital nasolacrimal duct obstruction in 
children less than 1 year of age was 16.1%. 71 eyes of 56 patients undergoing probing 
were analyzed. 61% of patients were male. The right eye was affected in 46.4%. 
The average age of diagnosis of CNLDO was 10.2±7.6 months. 84.5% consulted 
for excessive tearing and 73.2% because of eye discharge. On ophthalmological 
examination, 71.8% had increased tear meniscus and 45.1% had discharge from 
punctum when digital pressure was applied to the lacrimal sac. The average age at the 
time of probing was 14.1±8.4 months. Subsequent to the probing, only 21.1% reported 
presence of tearing and 5.6% reported ocular discharge, both with a statistically 
significant reduction (p<0.05 from pre-op). After probing, only 16.9% of eyes had 
increased tear meniscus and 11.3% presented discharge from punctum after pressure at 
the lacrimal sac. Both decreases were statistically significant (p<0.05). 2 eyes (2.82%) 
of 2 patients required a second probing to obtain full resolution. 
Conclusion: Probing was successful in 76.1% of eyes. Success was observed even in 
patients over 2 years of age. There was a statistically significant decrease of both signs 
and symptoms of CNLDO with lacrimal probing.

Key words: probing; congenital nasolacrimal duct obstruction; dacryocystocele; 
dacryointubation; tear meniscus; tearing, prevalence. 
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problem (Cakmak et al, 2010), which may 
occur in approximately 50% of newborns 
between week 1 and 12 (Hung et al, 2015). It 
is defined as a partial or complete occlusion 
of the nasolacrimal duct (González Pérez & 
Pérez, 2014). Symptoms and signs depend on 
the nature and anatomic level of obstruction. 
Commonly, the occlusion is distal, at the 
Hasner valve, between the nasolacrimal duct 
and nasal cavity (Mocan et al, 2015; González 

Introduction
Symptomatic congenital nasolacrimal duct 
obstruction (CNLDO) is a common clinical 
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Pérez & Pérez, 2014; Cakmak et al, 2010).

It has been hypothesized that in most cases, 
the nasolacrimal duct is permeabilized during 
the first weeks of life, before tear production 
begins (Hung et al, 2015; Perveen et at, 2014). 
Symptomatic obstruction is characterized by 
the presence of epiphora and / or mucopurulent 
discharge during the first weeks of life 
(Hung et al, 2015) and varies from 1.75% to 
20% in different countries (Macewen, 2006; 
Macewen& Young, 1991; Noda et al, 1991). 
The obstruction can occur in both eyes, but is 
usually unilateral (González Pérez & Pérez, 
2014) due to occlusion at the Hasner valve. In 
these cases, the globe is usually not altered, 
although the presence of conjunctivitis can 
complicate the condition (Perveen et at, 2014).

Between 85-95% of children with 
uncomplicated congenital nasolacrimal duct 
obstruction, experience spontaneous resolution 
during their first year of life (Cakmak et 
al, 2010), or after massaging the lacrimal 
sac (Miller et al, 2014). Therefore, when to 
probe a CNLDO has remained controversial 
(Hung et al, 2015; Pediatric Eye Disease 
Investigator Group, 2008). Its high rate 
of spontaneous resolution before the first 
year of age would make early intervention 
unnecessary (Hung et al, 2015). However, an 
early probing can prevent complications such 
as acute dacryocystitis, periorbital cellulitis or 
possible inflammatory sequelae (Hung et al, 
2015). On the other hand, a late intervention 
means keeping the child suffering symptoms 
for longer than necessary, increasing the risk 
of infection and subsequently needing more 
invasive procedures associated with a worse 
prognosis (Hung et al, 2015; Pediatric Eye 
Disease Investigator Group, 2008).

Another unresolved question is whether the 
probing is less successful if done late, probably 
due to prolonged inflammation of the lacrimal 
drainage system (Hung et al, 2015). In children 
under 18 months the reported success rates of 

probing are around 77-97% (Casady et al, 2006; 
Robb, 1998; Stager et al, 1992). Some studies 
show decreasing success rates with increasing 
age of patients (Hung et al, 2015; Kashkouli 
et al, 2003; Mannor et al, 1999; Stager et al, 
1992), while other studies do not show this 
phenomenon (Hung et al, 2015; Miller et al, 
2014, Cha et al, 2010;Robb, 1998).

A possible explanation to this apparent decline 
of the success of probing may be due to the 
accumulation of more severe obstructions 
in older children, while the simplest resolve 
spontaneously. This may be a simple process of 
natural selection that leaves the most complex 
nasolacrimal duct obstruction to be treated later 
in life (Hung et al, 2015).

Most cases that remain symptomatic respond 
to a single probing. Only a small percentage 
of children require a repeat procedure or an 
intubation with silicon tubes (Cakmak et al, 
2010). Whether to choose between probing 
or closed dacryointubation in patients with 
CNLDO remains a subject of debate, with no 
consensus on the choice of procedure given 
the high success rate of both techniques (Al-
Faky et al, 2015). Some suggest the closed 
intubation with silicone tubes as the first 
procedure, although the lacrimal probing is 
easier to perform and with less complication 
(Al-Faky et al, 2012; Pediatric Eye Disease 
Investigator Group, 2008; Casady et al, 2006; 
Kashkouli, 2003; Mannor et al, 1999). That 
is why other authors pose lacrimal probing as 
the initial surgical management in congenital 
nasolacrimal duct obstruction (Mocan et al, 
2015; Perveen et al, 2014), in which a metal 
probe is inserted to perforate Hasner valve and 
restore tear flow to the nasal cavity (Mocan et 
al, 2015). Thus, lacrimal intubation is reserved 
for cases where the probing fails or in patients 
with complicated lacrimal pathway as those 
with Down syndrome (Al-Faky et al, 2012).

The present study was conducted to describe 
the prevalence, management, complications 
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and prognosis of lacrimal probing, in patients 
with congenital nasolacrimal duct obstruction, 
between 2010 and 2017 at Instituto de 
Oftalmología, Fundación Conde de Valenciana.

Materials and Methods
Retrospective, analytical, observational and 
cross-sectional study. Records of patients 
diagnosed with congenital nasolacrimal duct 
obstruction were selected in the database, 
between 2010 and 2017.

Patients diagnosed CNLDO undergoing 
lacrimal probing of one or both eyes and who 
were refractory to conservative treatment with 
massage, were included. Patients with retaining 
lacrimal sac or congenital dacryocystocele, 
were also included.

We excluded patients with secondary tearing 
due to ocular surface disease, glaucoma or eyelid 
abnormality, patients with metabolic disorders 
or Down syndrome, craniofacial abnormalities, 
agenesis of puncta, and history of lacrimal 
system trauma or previous nasolacrimal 
surgery. Patients who had undergone previous 
probing, or with post operative follow up less 
than 3 months, or with incomplete files, were 
also excluded.

The diagnosis of congenital nasolacrimal duct 
obstruction was performed by clinical history 
of epiphora and / or secretion during the first 
6 months of life and physical examination. 
Increased tear meniscus, purulent discharge, 
presence of a retaining lacrimal sac (diagnosed 
by tear or secretion reflux upon compression of 
the lacrimal sac) and delayed disappearance of 
fluorescein, were considered clinical signs of 
this disease.

Probing technique:
Patients underwent lacrimal probing, with 
informed consent of the parents, under 
general inhaled anesthesia, being monitored 
in the operating room. Dilation of upper 
and lower puncta (Figure 1A) and lacrimal 

permeabilization were performed by passing 
a metal Bowman type probe (Figure 1B) 
in increasing diameters until nasal cavity 
was reached via upper and lower canaliculi. 
Lacrimal system was considered permeabilized 
by contacting the Bowman probe with a 
metal grooved director in the respective nasal 
cavity (Figure 2). After the procedure, topical 
antibiotic and corticosteroid were prescribed 
for 2 weeks in tapering doses, along with nasal 
vasoconstrictor for 5 days.

Statistical analysis
Descriptive statistics were performed for 
demographic variables. To compare previous 
and post probing signs and symptoms, the 
McNemar test was performed. A statistically 
significant difference was considered if p <0.05 
was obtained. SPSS program, version 22.0 
software (Chicago, IL) was used.

Results
13,402 children aged 3 years or less, were 
examined between 2010 and 2017 at our 
Institution. Of these, 1,454 patients had 
diagnosis of congenital nasolacrimal duct 
obstruction during the study period, yielding 
a prevalence of 10.8%. Considering only 
children under one year of age, the prevalence 
of CNLDO was 16.1% at our Hospital.

Of patients with congenital nasolacrimal duct 
obstruction, 71 eyes of 56 patients underwent 
lacrimal probing. 85% of the eyes with CNLDO 
were found in patients of less than 24 months 
of age (Graph 1). Sixteen patients had bilateral 
disease.

Male predominance was observed, with 61% 
of patients.

In affected patients, 46.4% were of the right 
eye.

The average age of diagnosis of congenital 
nasolacrimal duct obstruction was 10.2 ± 7.6 
months, ranging between 10 days old and 3 
years old.
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The average age at the time of probing was 
14.1 ± 8.4 months, ranging from 15 days old to 
3 years and 3 months old.

Symptoms: Prior to probing, 84.5% 
presented with tearing and 73.2% with ocular 
discharge. After probing, 21.1% reported 
presence of tearing and only 5.6% reported 
ocular discharge. Both symptoms showed a 
statistically significant (p <0.05) post-probing 
decreases (Table 1).

Signs: On physical examination, 71.8% 
had increased tear meniscus and 45.1% had 
a retaining lacrimal sac prior to probing. 
Following the procedure, 16.9% of eyes had 
increased tear meniscus and 11.3% had a 
retaining lacrimal sac. Both signs showed a 
statistically significant reduction (p <0.05) 
after the probing (Table 2).

Two eyes of 2 patients had persistent disease 
post probing that did not resolved with further 
massage and were submitted to a second 
probing, obtaining full resolution of signs and 
symptoms after the second intervention.

Given persistent symptoms after the probing, 5 
eyes underwent closed lacrimal intubation with 
silicone tubes for 5-6 months. All patients had 
clinical resolution after the intubation. 

Nine eyes had a dacryocystocele, eight of 
which were successfully resolved after lacrimal 
probing. Only one eye with dacryocystocele 
required a second probing to obtain resolution.

In patients undergoing probing, 11 eyes 
belonged to patients older than 24 months, 
ranging between 24 and 39 months. Of these, 
only 2 eyes (18%) did not obtain resolution 
of clinical signs or symptoms after lacrimal 
probing, requiring intubation with silicone 
tubes

Of the 16 patients with bilateral congenital 
nasolacrimal duct obstruction, 9 eyes (28%) 
of 7 patients had persistent symptoms after a 
single lacrimal probing, requiring intubation 
with silicone tube.

Of the 71 eyes with CNLDO diagnosis, 71.6% 
had resolution of symptoms with a single 
lacrimal probing.

Figure 1: A: Lacrimal punctum dilation with patient in the operating room under general inhaled 
anesthesia. B: Permeabilization of the lacrimal system with a Bowman metal probe.



193

Zuazo F et al
Nasolacrimal Duct Obstruction Treatment with Probing
Nepal J Ophthalmol 2019; Vol 11 (22): 189-196

Table 1: Symptoms
Pre Probing Post Probing

Tearing 84.5 % 21.1 %
Secretion 73.2 % 5.6 %

p< 0.05

Table 2: Physical Exam
Pre 
Probing

Post 
Probing

Increased tear meniscus 71.8 % 16.9 %
Retaining sac 45.1 % 11.3 %

p< 0.05

Figure 2: Lacrimal probing with Bowman 
probe. Permeability is checked by contacting 
it with grooved director introduced in nasal 
cavity.

Eyes undergoing lacrimal probing

Discussion
In our series, we obtained a prevalence of 
congenital nasolacrimal duct obstruction in 
children under 1 year of 16.1%, similar to that 
reported in other studies (Macewen, 2006; 
Noda et al, 1991; Macewen & Young,1991). 

Most patients diagnosed with CNLDO were 
male, as seen in other study. (Dhiman et al, 
2017).

Lacrimal probing was successful in 76.1% 
of eyes. This success rate is comparable with 
other publications that found 76.2% of success 
(Serin et al, 2013). It is also comparable to 
the 75% (Miller et al, 2014) and is less than 

the 82% (Cha et al, 2010) success of lacrimal 
probing performed under topical anesthesia 
in the office. While probing in the office is 
effective, despite the topical anesthetic, it is 
associated with increased parental concern for 
the inconvenience suffered by the child and 
potential psychological side effects that could 
result from the use of restraint (Miller et al 
2014).

In our study, all patients underwent lacrimal 
probing under inhalation sedation in the 
operating room. In this way, we try to reduce 
the potential risk of trauma to the lacrimal 
structures and try to reduce the apprehension 
of both parents and the patient.
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Success rates of lacrimal probing reported 
under general anesthesia, are greater than 
those found in doing the procedure under 
topical anesthesia in the office (Pediatric Eye 
Disease Investigator Group, 2008). Perhaps, it 
is because in the office is a procedure with less 
chance of repetition, for example, the probe 
only passes once. Studies show success rates of 
probes under general anesthesia 76.2% (Serin 
et al, 2013), 84.8% (Mocan et al, 2015), 80% 
(Pediatric Eye Disease Investigator Group, 
2008).

Procedure success was evidenced by the 
improvement of symptoms such as tearing 
and eye discharge, and the improvement of 
clinical signs, such as increased tear meniscus 
and decreased presence of retaining lacrimal 
sac. Both symptoms and signs presented a 
statistically significant decrease after the 
probing, which has also been similarly shown 
by other studies (González Pérez & Pérez 
Pérez, 2014).

Despite the success of this procedure, in older 
patients it is a matter of debate. However, 
multiple studies have reported good rates of 
success of the probing and irrigation procedure 
independent of the patient´s age (Al-Faky et 
al, 2015; González Pérez & Pérez Pérez, 2014; 
Pediatric Eye Disease Investigator Group, 
2008; Robb, 1998; Kushner, 1998).

In our study we found no decrease in the 
percentage of success in probing patients over 
2 years of age. In patients less than 24 months 
undergoing lacrimal probing, the success rate 
was 75%. In patients probed from 24 months 
of age, the success was 82%, this being 
greater than some studies which report a 79% 
success (Pediatric Eye Disease Investigator 
Group, 2008) and slightly lower than the 
84.5% (Pediatric Eye Disease Investigator 
Group, 2008; Kashkouli et al, 2002) and 89% 
(Pediatric Eye Disease Investigator Group, 
2008; Kashkouli, et al, 2003) reported by other 
studies. Probably the increased success rate of 

probing we found in patients with 24 months 
of age or older, is due to the small number of 
patients treated with probing from 24 months 
of age.

We found a slightly lower success rate (72%) in 
the probing of patients with bilateral congenital 
nasolacrimal duct obstruction. This may be 
because the bilateral involvement could be 
a marker of more significant anatomical or 
physiological variations in nasolacrimal duct 
or tear pump mechanism, which can be more 
difficult to solve with probing (Al-Faky et 
al, 2015; Pediatric Eye Disease Investigator 
Group, 2008). Similarly, these patients may 
have allergic rhinitis, a condition that is not 
resolved with this procedure (Pediatric Eye 
Disease Investigator Group, 2008).

One limitation of this study is its retrospective 
design. The indication for probing or lacrimal 
intubation with silicone tubes was not 
randomized, but chosen at the discretion of the 
treating physician. On the other hand, only 11 
eyes correspond to patients with 24 or more 
months of age, which is a small number for a 
meaningful comparison. However, this study 
shows a high success rate of lacrimal probing 
in patients with congenital nasolacrimal duct 
obstruction. Since this is a procedure without 
the need of general intravenous anesthesia, 
and is surgically easier and with fewer 
complications than lacrimal intubation, it should 
be considered as the primary interventional 
procedure for patients with CNLDO refractory 
to conservative treatment.

Conclusions
Lacrimal system probing is presented as an 
effective alternative, with excellent success 
rates in patients diagnosed with congenital 
nasolacrimal duct obstruction refractory to 
conservative treatment.
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