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Abstract
Congenital nasolacrimal duct obstruction is a common problem in neonates that can result in epiphora, superimposed
infection, or amblyopia. The aim of this review was to examine causes and current management of this problem in the
pediatric population. Before 1 year of age, a conservative approach with the help of the parents is preferred. Afterwards,
an interventional approach is recommended to overcome obstruction of the nasolacrimal duct.
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Introduction
Congenital nasolacrimal duct obstruction (CNLDO) is a
common problem in the pediatric population with an incidence of 6% to 20% in newborns, and it is bilateral in approximately one-third of cases (1-5). The problem is usually at
the Hasner valve, where the nasolacrimal duct would open
into the inferior meatus of the nasal cavity (6). As demonstrated in the study of Weiss et al. the obstruction may be
due to a persistent membrane at the distal end of the duct, a
bony obstruction, or a narrowing of the inferior meatus (7).
The most common symptoms are epiphora, mattering
of lashes with an overflow of tears, chronic or recurrent
conjunctivitis caused by bacterial overgrowth in the sac, and
maceration of the skin around the eye. Associated preseptal or orbital cellulitis may complicate the problem and require hospitalization and systemic antibiotic treatment. High
tear meniscus, distension of the lacrimal sac and expression
of mucopurulent material on compression are the signs of
CNLDO. A fluorescein dye disappearance test, conducted
by administering an anesthetic agent and then applying a fluorescein drop or moistened fluorescein paper strip to the

inferior fornix can confirm the diagnosis. In a patent system,
dye should disappear from the conjunctival cul-de-sac after
5 minutes upon examination of the eyes with a cobalt blue
filter (8). MacEwen and Young (9) reported that this test
had 90% sensitivity and 100% specificity for CNLDO in their
preliminary study, and Bowyer et al. (10) postulated that
reading the test at 5 minutes demonstrated 76% sensitivity
and 76% specificity.
Epiphora caused by excess tear production due to irritation, trichiasis, distichiasis, abnormal eyelid position, a
foreign body, or corneal abrasion should be considered in
the differential diagnosis of CNLDO. Infantile glaucoma is
another condition that should be kept in mind as a cause
of epiphora, photophobia with blepharospasm, and corneal
edema.
Dacryocystocele, also called amniocele, and mucocele,
presents as a blue, non-inflamed mass inferior to the medial
canthal area, seen 1 in 3900 live births and 0.1% of infants
with CNLDO (3, 6, 11). It is caused by dual obstruction
of the nasolacrimal system at the junction of the common
canaliculus-lacrimal sac and at the opening of the nasolacrimal
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duct to the nose (8, 12). Because infants are obligate nasal
inhalers, intranasal extension of the dacryocystocele can result in respiratory distress (13, 14).
Management
Remission of epiphora with non-surgical treatment was reported in 66% of infants aged 6 to 10 months who were
followed up for 6 months (15) and 96% by 1 year of age (3).
Urgent surgical treatment is unnecessary in the first year;
education of the parents on conservative treatment is the
mainstay of therapy. Lacrimal sac massage, first described by
Crigler (16) in 1923, which entails gently compressing the
lacrimal sac until the fingertip reaches the inferior medial orbital rim, performed 3 to 5 times, twice daily after cleansing
the lashes with cooled boiled water, has been recommended to parents. The administration of antibiotic drops before
massage is necessary in cases of purulent discharge. Massaging in a downward fashion increases the hydrostatic pressure
inside the nasolacrimal canal and ruptures the membranous
Hasner valve and also helps to drain discharge inside that,
had it remained, could result in infection (6). Parents should
be warned about signs of dacryocystitis and orbital cellulitis.
Systemic antibiotic therapy is necessary in cases of acute dacryocystitis and preseptal or orbital cellulitis. Dacryocystoceles require decompression with massage and urgent probing with or without excision of an intranasal extension of
dacryocystocele.
After 1 year of age, probing of the nasolacrimal system
is the main approach. Early (6-9 months) vs late (6 months
of observation, after 1 year of age) probing was studied prospectively by the Pediatric Eye Disease Investigator Group
(PEDIG) (17). Similar success rates were reported; however,
66% of cases in the late group resolved without intervention.
Early probing decreases the risk of fibrosis and the duration
of chronic discharge; avoids the risk of complications, such
as dacryocystitis, fistula formation, and orbital cellulitis; and
can be performed under local anesthesia in an office setting (4, 6, 18). Katowitz et al. (18) reported a success rate
of 97% for probing in patients younger than 13 months of
age, 54.5% for patients older than 13 months, and 33% for
patients older than 24 months, and they recommended conservative therapy until 1 year of age (18). Repeat probing
can be performed in patients who still have epiphora despite
successful initial probing and patent nasolacrimal lavage (4).
In the PEDIG study, the success rate in a second intervention was 56% for repeat probing, 77% for balloon catheter
dilatation, and 84% for intubation (19, 20).
In the event of canalicular stenosis, hypertrophy of the
Rosenmüller valve, a history of dacryocystitis, or an inability
to pass the probe into the inferior meatus, lacrimal intubation or balloon dacryoplasty, with or without fracture of
an inferior turbinate, is the treatment of choice (4, 6). The
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success rates of monocanalicular and bicanalicular intubation
are similar (21). However, performing monocanalicular intubation and removal of the tube is easier and less harmful (6,
12). A simple square knot at the end of bicanalicular stents
helps with easy removal from the upper lacrimal system,
which is the preferred approach in our clinic. Silicone intubation dilates stenosis in the lacrimal system and prevents the
formation of granulation tissue along the lacrimal system following probing (12). Potential complications of tube implantation include corneal abrasion due to tube contact, early
extrusion of the tube, slitting of the punctum or the canaliculus, sinusitis, epistaxis, and pyogenic granuloma formation.
The optimal timing of tube removal is 2 to 6 months after
insertion (6, 12, 22, 23). Tube removal at 6 weeks is usually
effective in children younger than 2 years old. However, 3
months is the recommended time for older children (22).
Another alternative approach for failed probing is balloon
dilatation of the distal nasolacrimal duct. In this technique,
inflation of a balloon at the end of a probe can be effective in
diffusely dilating the lacrimal system and opening adhesions
or constrictions due to chronic infection (4) with a reported
success rate of 76% to 83% (24).
Nasal endoscopy during all of the procedures discussed
above helps with visualization of exit of the instruments from
their true location and with the anatomical relationship of
the nasal structures, as well as avoiding false passages, which
have been reported to occur as often as in 15% of cases (25).
Dacryocystorhinostomy (DCR) is indicated in patients with
persistent epiphora despite probing, silicone intubation, or
balloon dacryoplasty; with craniofacial abnormalities; and
with bony or traumatic obstructions (4, 26). The success
rate for DCR in children is between 85% and 95% (12).
Ill-defined anatomy, such as a poorly developed lacrimal
crest, shallow lacrimal fossa, or anteriorly placed ethmoidal
cells, are among the difficulties of pediatric DCR (4, 27).
It has been demonstrated that risk of amblyopia increases
with CNLDO. The incidence of anisometric amblyopia associated with CNLDO is 10% to 12% (28-30). It is important
to be alert for amblyopia by performing cycloplegic refraction and examining children periodically until 4 years of age.

Conclusion
The initial treatment of a child with CNLDO who is younger
than 1 year of age is primarily lacrimal massage of the sac,
with or without antibiotics. In a case of persistence of symptoms and obstruction, probing is performed at around 1 year
of age. An inferior turbinate can be fractured if the inferior
meatus is narrow due to the close apposition of an inferior
turbinate to the lateral nasal wall. If the obstruction remains
unresolved and if the initial probing was easily performed, a
second probing may be attempted. If epiphora still persists
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after interventions, intubation of the nasolacrimal system
or balloon dacryoplasty can be performed. Dacryocystorhinostomy is indicated only in intractable conditions, such as
anatomical and/or traumatic abnormalities. Amblyopia is a
risk factor in children with CNLDO; therefore, they need be
examined until 3 to 4 years of age.
Disclosures
Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.
Authorship Contributions: Involved in design and conduct of
the study (GOK); preparation and review of the study (GOK, KF);
data collection (GOK); and statistical analysis (GOK).

References
1. Guerry D 3rd, Kendig EL Jr. Congenital impatency of the nasolacrimal duct. Arch Ophthal 1948;39:193–204. [CrossRef]
2. Ballard EA. Excessive tearing in infancy and early childhood.
The role and treatment of congenital nasolacrimal duct obstruction. Postgrad Med 2000;107:149–54. [CrossRef]
3. MacEwen CJ, Young JD. Epiphora during the first year of life.
Eye (Lond) 1991;5:596-600. [CrossRef]
4. Tan AD, Rubin PA, Sutula FC, Remulla HD. Congenital nasolacrimal duct obstruction. Int Ophthalmol Clin 2001;41:57–69.
5. Crawford JS, Pashby RC. Lacrimal system disorders. Int Ophthalmol Clin 1984;24:39–53. [CrossRef]
6. Schnall BM. Pediatric nasolacrimal duct obstruction. Curr Opin
Ophthalmol 2013;24:421–4. [CrossRef]
7. Weiss AH, Baran F, Kelly J. Congenital nasolacrimal duct obstruction: delineation of anatomic abnormalities with 3-dimensional reconstruction. Arch Ophthalmol 2012;130:842–8.
8. Ogawa GS, Gonnering RS. Congenital nasolacrimal duct obstruction. J Pediatr 1991;119:12–7. [CrossRef]
9. MacEwen CJ, Young JD. The fluorescein disappearance test
(FDT): an evaluation of its use in infants. J Pediatr Ophthalmol
Strabismus 1991;28:302–5.
10. Bowyer JD, Holroyd C, Chandna A. The use of the fluorescein
disappearance test in the management of childhood epiphora.
Orbit 2001;20:181–7. [CrossRef]
11. Wong RK, VanderVeen DK. Presentation and management of
congenital dacryocystocele. Pediatrics 2008;122:e1108–12.
12. Kapadia MK, Freitag SK, Woog JJ. Evaluation and management
of congenital nasolacrimal duct obstruction. Otolaryngol Clin
North Am 2006;39:959–77. [CrossRef]
13. Mazzara CA, Respler DS, Jahn AF. Neonatal respiratory distress: sequela of bilateral nasolacrimal duct obstruction. Int J
Pediatr Otorhinolaryngol 1993;25:209–16. [CrossRef]
14. Bernardini FP, Cetinkaya A, Capris P, Rossi A, Kaynak P, Katowitz JA. Orbital and Periorbital Extension of Congenital Dacryocystoceles: Suggested Mechanism and Management. Ophthal
Plast Reconstr Surg 2016;32:e101–4. [CrossRef]
15. Pediatric Eye Disease Investigator Group. Resolution of congenital nasolacrimal duct obstruction with nonsurgical manage-

3

ment. Arch Ophthalmol 2012;130:730–4. [CrossRef ]
16. Crigler LW. The treatment of congenital dacryocystitis. JAMA
1923;81: 23–4 [CrossRef]
17. Pediatric Eye Disease Investigator Group. A randomized trial
comparing the cost-effectiveness of 2 approaches for treating
unilateral nasolacrimal duct obstruction. Arch Ophthalmol
2012;130:1525–33. [CrossRef]
18. Katowitz JA, Welsh MG. Timing of initial probing and irrigation
in congenital nasolacrimal duct obstruction. Ophthalmology
1987;94:698–705. [CrossRef]
19. Pediatric Eye Disease Investigator Group, Repka MX, Chandler
DL, Bremer DL, Collins ML, Lee DH. Repeat probing for treatment of persistent nasolacrimal duct obstruction. J AAPOS
2009;13:306–7. [CrossRef]
20. Repka MX, Chandler DL, Holmes JM, Hoover DL, Morse CL,
Schloff S, et al; Pediatric Eye Disease Investigator Group. Balloon catheter dilation and nasolacrimal duct intubation for
treatment of nasolacrimal duct obstruction after failed probing.
Arch Ophthalmol 2009;127:633–9. [CrossRef]
21. Andalib D, Gharabaghi D, Nabai R, Abbaszadeh M. Monocanalicular versus bicanalicular silicone intubation for congenital nasolacrimal duct obstruction. J AAPOS 2010;14:421–4. [CrossRef ]
22. El-Essawy R. Effect of timing of silicone tube removal on the result of duct intubation in children with congenital nasolacrimal
duct obstruction. Ophthal Plast Reconstr Surg 2013;29:48–50.
23. Migliori ME, Putterman AM. Silicone intubation for the treatment of congenital lacrimal duct obstruction: successful results removing the tubes after six weeks. Ophthalmology
1988;95:792–5. [CrossRef]
24. Ali MJ, Naik MN, Honavar SG. Balloon dacryoplasty: ushering
the new and routine era in minimally invasive lacrimal surgeries.
Int Ophthalmol 2013;33:203–10. [CrossRef]
25. MacEwen CJ, Young JD, Barras CW, Ram B, White PS. Value
of nasal endoscopy and probing in the diagnosis and management of children with congenital epiphora. Br J Ophthalmol
2001;85:314–8. [CrossRef]
26. Forbes BJ, Khazaeni LM. Evaluation and management of an infant
with tearing and eye discharge. Pediatr Case Rev 2003;3:40–3.
27. Takahashi Y, Kakizaki H, Chan WO, Selva D. Management of
congenital nasolacrimal duct obstruction. Acta Ophthalmol
2010;88:506–13. [CrossRef]
28. Matta NS, Singman EL, Silbert DI. Prevalence of amblyopia risk
factors in congenital nasolacrimal duct obstruction. J AAPOS
2010;14:386–8. [CrossRef]
29. Simon JW, Ngo Y, Ahn E, Khachikian S. Anisometropic amblyopia and nasolacrimal duct obstruction. J Pediatr Ophthalmol
Strabismus 2009;46:182–3. [CrossRef]
30. Eshraghi B, Akbari MR, Fard MA, Shahsanaei A, Assari R, Mirmohammadsadeghi A. The prevalence of amblyogenic factors in
children with persistent congenital nasolacrimal duct obstruction. Graefes Arch Clin Exp Ophthalmol 2014;252:1847–52.

