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Pediatric Nasolacrimal Duct Obstruction
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Nasolacrimal duct obstruction (NLDO) is common in the pediatric population and presents as persistent epiphora, recurrent conjunctivitis, 
crusting of the eyelids, and occasionally dacryocystits. It is typically congenital and occurs at the level of the valve of Hasner. Treatment 
options for pediatric NLDO include non-surgical and surgical procedures. Treatment may be carried out either in-office or in the operating 

room. In this review, we discuss the pathogenesis of pediatric NLDO and provide an update on current treatment options, including medical 
management with massage, which remains highly successful, and surgery, which may be warranted in children over the age of 3 years, those 
with anatomic variations and craniofacial anomalies, patients unresponsive to medical therapy and probing, and patients with acquired NLDO. In 
addition, we explore the benefits of new technologies and endoscopic approaches, including shorter operative time and no scarring, as well as 
the ability to perform bilateral procedures and simultaneously address any additional intranasal pathology.
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Nasolacrimal duct obstruction (NLDO) is common in the pediatric population. The anatomic location 

of obstruction may be either pre- or post-saccal. It is typically congenital and occurs due to the 

persistence of a membrane at the level of the valve of Hasner in the distal nasolacrimal duct.1 Other 

causes include post-traumatic obstruction of the lacrimal system (in cases of canalicular laceration, a 

pre-saccal blockage may occur), presence of associated systemic anomalies, and acquired causes of 

NLDO.2,3 The incidence is higher in children with craniofacial abnormalities.4

The clinical presentation of pediatric NLDO is usually in the form of epiphora (which affects up to 

20% of children),5 sticky eyes, and recurrent conjunctivitis and crusting of the eyelids. At times, 

there is a swelling below the level of medial canthus (lacrimal mucocoele). If the mucococele 

becomes infected, there is associated warmth, tenderness and erythema. If the dacryocystitis is 

severe, rupture of the infected sac may occur through the skin potentially resulting in a lacrimal 

fistula. When pressure is applied to the lacrimal sac, there may be reflux of mucoid or mucopurulent 

material from the punctum.

In this review paper, we discuss the anatomy of the nasolacrimal system, pathogenesis of pediatric 

NLDO and provide an update on current treatment options.

Anatomy of the nasolacrimal system
The tears are drained through the upper and lower punctums, through the inferior and superior 

canaliculus to the common canaliculus, which drains into the lacrimal sac. Within the junction 

between the common canaliculus and the lacrimal sac is the valve of Rosenmuller. This is a one-way 

valve that prevents reflux from the lacrimal sac to the puncta. The lacrimal sac drains inferiorly to the 

nasolacrimal duct and from there into the inferior meatus of the nose which itself is partially covered 

by a mucosal fold known as the valve of Hasner.1,2

The lacrimal passages consist of a bony passage, and a membranous one. The first is formed 

anteriorly by the frontal process of the maxilla, and posteriorly by the lacrimal bone. The membranous 

lacrimal passages include the lacrimal canaliculus, the lacrimal sac, and the nasolacrimal duct and a 

membranous lacrimal.

Epiphora in the pediatric population
Congenital nasolacrimal duct obstruction (cNLDO) is the most common cause of pediatric epiphora 

and is discussed in this review. Dacryocele is another common mechanism and is discussed later. 

Other causes of pediatric epiphora have been found in around 4% of cases6 and include pre-saccal 

etiologies such as proximal lacrimal dysgenesis, punctal agenesis and canalicular wall dysgenesis.
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Several series on punctal and canalicular dysgenesis noted the mean age 

of presentation to be older than cNLDO cases (3.6–6.8 years).6,7 These 

various cNLDO differential diagnoses should be thoroughly evaluated 

before attributing the cause to a cNLDO (a post-saccal obstruction) as the 

required treatment differs.

Congenital nasolacrimal duct obstruction
cNLDO occurs in approximately 6–20% of newborns.8 Often in these 

cases, obstructions resolve spontaneously or with medical treatment 

during the first year of life; however, cases that are not resolved typically 

require surgical intervention.9 In recent years, several multicenter 

studies conducted by the Pediatric Eye Disease Investigator Group 

(PEDIG) have been published on cNLDO, including studies reporting on 

the association between cNLDO and ametropia/amblyopia, as well as 

the introduction of new surgical techniques and instrumentation to treat 

the condition.10–12

The development of the lacrimal system begins by the fifth week of gestation. 

A lumen is formed in the lacrimal cord, and cavitation of the inferior meatal 

lamina occurs by the 10th week. Subsequently, the canalization of the 

lacrimal cord enables communication with the inferior meatus from the 

sixth fetal month to beyond term. If this fails to occur, a membranous barrier 

forms at the valve of Hasner, which resolves spontaneously in 85–95% of 

cases by 1 year of age.1,3 

A recent study using high-resolution computed tomography showed the 

obstruction to be either a persistence of a membrane at the distal end 

of the duct, bony obstruction, or narrowing of the inferior meatus with 

apposition of the nasal mucosa.13 

Dacryocele
A dacryocele occurs in approximately one in 3,900 live births.14 In addition 

to the typical obstruction at the valve of Hasner, these neonates have a 

ball-valve effect at the level of the valve of Rosenmuller (juncture of the 

common canaliculus and the lacrimal sac in a pre-saccal location), resulting 

in distention of the tear sac. A dacryocele will appear as a firm blue 

swelling in the lower lid just below the medial canthus and can be detected 

prenatally on ultrasound and magnetic resonance imaging.14 It occurs most 

often in females15 and is bilateral in 25% of patients.15,16 Infection ensues in 

24–60% of cases.16 

Like cNLDO, a dacryocele has a high rate of spontaneous resolution; 50% 

of the dacryoceles identified prenatally resolve prior to birth.15,16 Tear sac 

massage and administration of topical antibiotics may result in resolution in 

up to 76% of cases.16 Endoscopic excision of the associated intranasal cyst 

increases the success rate to above 95%.16 

Treatment of pediatric NLDO
NLDO has a high rate of resolution without surgery. In one observational 

study, utilizing medical treatment only, the rate of NLDO resolution by 1 

year of age was 80% at 3 months old, 70% at 6 months old, and 52% at 

9 months old.17 PEDIG found that 66% of infants aged 6–10 months resolved 

with non-surgical management within a 6-month timeframe.8 Spontaneous 

resolution beyond 1 year of age is also possible, as evidenced by 

Yound et al., who found that 41% of children with congenital NLDO 

experienced spontaneous resolution during the second year of life (after 

1 year of age, but before reaching 2 years).18

Medical treatment
Medical treatment of NLDO consists of compression or massage of the 

nasolacrimal sac alongside topical antibiotics when discharge is present. 

Massaging the nasolacrimal sac in a downward fashion will produce 

hydrostatic pressure, rupturing the membranous obstruction at the valve 

of Hasner.

Downward massage of the nasolacrimal sac is more effective than simple 

massage or no massage.19,20 A recent study found that the success rate of the 

Crigler maneuver, which consists of occluding the puncta and canalicular 

system and then pressing over the sac, was 56% in children aged under 2 

months, 46% in children aged 2–6 months, and 28% in children older than 

6 months.21

Probing of the nasolacrimal duct
The most common surgical procedure used to treat NLDO in children 

is probing of the nasolacrimal system. Probing is a safe and effective 

technique in treating cNLDO; however, the optimal timing for undertaking 

the procedure remains controversial. On one hand, spontaneous resolution 

can occur after 13 months of age,8,17 and some authors propose that it can 

still happen up to 48 months of age;18 on the other, probing is thought 

to be less successful at an older age. The procedure can be done in the 

office with topical anesthesia (usually reserved for younger children aged 

6–9 months) or in the surgical unit under general anesthesia (for children 

aged over 12 months). Several studies have demonstrated that immediate 

office-based probing is not associated with a statistically significant reduction 

in number of symptomatic months compared to probings performed later in 

a surgical facility under general anesthesia. However, although office-based 

probing is marginally less expensive than surgical probing, it was also found 

to carry a slightly lower success rate.8–10 The decision on whether to probe 

early or to probe after 1 year of age should be based upon the treating 

ophthalmologist’s experience and expertise in probing.

Overall, the reported success rate of probing is in the 80–90% range in 

children aged less than 3 years,9–11 and remains high until 3 years of age, at 

which point success rates start to decrease.22 Non-randomized prospective 

studies by PEDIG in children younger than 4 years with cNLDO found the 

success rate for probing to be 78%,9 82% when combined with balloon 

catheter dilation,11 and 91% with nasolacrimal duct intubation.10 The 

success rate is lower with bilateral disease or when more than one clinical 

sign of NLDO is present, but does not appear to be related to age within the 

range of 6 to <15 months.8

With the introduction of endoscopic techniques in nasolacrimal system 

surgical interventions, endoscopic probing was suggested as an 

alternate to the conventional blinded probing that may result in false 

passage. Endoscopic probing allows visualization of the lower end of the 

nasolacrimal system and of nasal anomalies such as the atresia, cyst, 

stenosis, and false probe passage. Additionally, direct visualization of the 

inferior turbinate allows observation of an impacted turbinate, which can 

in turn affect the success of probing. Several studies comparing the two 

techniques in children with cNLDO found a significantly higher success rate 

with endoscopic probing, especially in older children, a likely consequence 

of the ability to observe and treat associated problems.23,24

Silicone tube intubation for the treatment of cNLDO is a well-established 

treatment option in the management of cNLDO after failed probing 
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and irrigation. Several large studies report success rates ranging from  

82–97% following silicone intubation.25–27 Controversy exists as to whether 

nasolacrimal intubation is more likely to fail in older children.26 In a 

comparative study of simple probing versus intubation as a secondary 

procedure, patients treated with intubation were significantly more likely to 

achieve a successful outcome.27 

Bicanalicular and monocanalicular intubation are equally successful in 

the treatment of cNLDO.28 A monocanalicular tube is easier to insert and 

remove, and therefore is more commonly used in the pediatric population. 

Most lacrimal intubation systems require intraoperative retrieval of the 

tube from the nose. However, monocanalicular tubes may be removed 

proximally after the tube is placed, allowing office-based removal in 

many children.29 Lacrimal tubes are usually removed after 2–6 months. 

Whereby children under 2 years of age do well with tube removal at  

6 weeks, older children benefit from a longer period of intubation and may 

have an increased chance for success if the tube is left in place for at least  

3 months.30 Several conditions may necessitate early tube removal, such 

as a corneal or conjunctival abrasion from the tube, granuloma formation, 

and punctal erosion. Monocanalicular and Masterak® (FCI Ophthalmics Inc., 

Pembroke, MA, US) tubes are held in place by a collarette on the footplate, 

which is placed in the puncta. This footplate may become loose or fall out 

spontaneously, so care must be taken when dilating the puncta not to 

enlarge the puncta to the point where it will not hold the footplate of the 

tube firmly. Bicanalicular tubes, if placed through a bolster or retinal sponge 

in the nose, may require removal under a brief general anesthetic.

Pediatric dacryocystorhinostomy 
Dacryocystorhinostomy (DCR) in children is indicated in cases of NLDO that 

are unresponsive to medical therapy, probing, balloon dilation or intubation. 

When asked about timing for surgical intervention, 79% of members of 

the American Association for Pediatric Ophthalmology and Strabismus 

replied that they start recommending surgical intervention under general 

anesthesia for unresolved cNLDO at the age of 13 months.31

External DCR has conventionally been the preferred treatment option 

for cNLDO. In a study of external DCR, symptoms were improved in all 

134 cases and complete cure was achieved in 96%, with no immediate  

post-operative complications and only few (3%) short-term complications.32 

Endonasal DCR has increasingly become popular over the last decade 

with an evaluated success rate of 88–100%. 33,34 Though technically 

difficult in small children, endonasal DCR offers several advantages over 

the external approach: it can be performed in acute conditions, it avoids 

facial scarring, it causes less disruption of the medial canthal anatomy, it 

does not disturb the lacrimal pump mechanism, it decreases operative 

time, and it may even decrease post-operative discomfort.34,35 Additionally, 

endonasal DCR can simultaneously treat any associated nasal pathology 

and can be performed bilaterally under general anesthesia as an 

outpatient procedure. However, disadvantages associated with endonasal 

DCR include the significant learning curve of working in a narrow nasal 

space in pediatric patients and technical difficulties encountered due 

to existing anatomical variations. When comparing the success rate of 

endonasal and external DCR in the pediatric population, endoscopic DCR 

gives similar results compared to the external approach.34–36

In 2011, Uysal et al. reported on their experiences with the endocanalicular 

diode laser procedure. Of the 18 cases presented, 100% achieved 

anatomical success (defined by patency of ostium on nasal endoscopy); 

the clinical success rate (resolution of epiphora) was 85%.37

In addition, an ultrasonic endoscopic DCR is emerging as an alternative 

modality for managing NLDO. The principal advantage of this technique is 

the safety of surrounding soft tissues during osteotomy. In a recent study 

published at the 6-month follow-up, anatomical and functional successes 

were noted in 93.1% and 88.6%, respectively.38 

Conclusion
Our review discusses the clinical aspects of pediatric NLDO. Medical 

management with massage using the Crigler maneuver remains highly 

successful. Probing of the lacrimal system is also highly effective until at 

least 3 years of age.18–20 Resolution with medical management is possible 

beyond 1 year of age, thus it is reasonable to continue with medical 

management until approximately 15 months of age. Any failed probings 

should be treated under general anesthesia with balloon catheter dilation 

and/or nasolacrimal duct intubation. Furthermore, children with NLDO 

need to be followed until 3–4 years of age to ensure that anisometropic 

amblyopia does not develop. 

Some situations may warrant formal DCR surgery, these include: children 

over the age of 3 years, those with anatomic variations and craniofacial 

anomalies, patients unresponsive to medical therapy and probing, and 

patients with acquired NLDO.31–32 While external DCR remains a successful 

and viable option, new technologies and endoscopic approaches afford 

the patient shorter operative time and no scarring. In addition, these 

approaches enable performance of bilateral procedures and allow the 

physician to simultaneously address any additional intranasal pathology. q
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