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Systematic, combined treatment approach
to nasolacrimal duct obstruction in different
age groups
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P URPOSE . To report the outcome of a step-by-step treatment approach for congenital nasolacrimal duct obstruction (CNDO).
M ETHODS . Three-hundred and fifty eyes with CNDO were included in the study. A number of treatment methods were applied systematically until a successful outcome was achieved. Listed in
order from simple to more complex, the following methods were used: conservative management (massage and topical antibiotics), high-pressure syringing, probing, and silicone intubation. Treatment efficacy was determined according to age (Group 1: 0-6 months, Group 2: 7-12
months, Group 3: 13-24 months, Group 4: 25-72 months) and success rates were compared.
R ESULTS . Conservative management was applied only in children less than 1 year of age,
and was successful in 91.8% of Group 1 and 60% of Group 2 eyes. The difference between
these two success rates was significant (p = 0.003). High-pressure syringing was performed
in children under 24 months of age, with success rates of 41.7% in Group 1, 33.3% in Group
2, and 12.5% in Group 3. The overall success rate for first probing in all groups was 76.1%,
with a range of 69.4% to 80.9%. After second probing, the overall cure rate for the entire
cohort was 88.0%, with a range of 74.9% to 94.8%. There was no real difference in probing cure rates relative to age (p > 0.05). Silicone intubation was indicated and performed
in two eyes of Group 2 children, three eyes of Group 3, and nine eyes of Group 4. Two ducts
in Group 4 eyes remained obstructed after silicone intubation.
C ONCLUSIONS . The systematic treatment approach to CNDO, including conservative management and minimally invasive procedures such as high-pressure syringing, probing, and
silicone intubation, is highly successful. In this study, the cure rate for this combined approach was 100% in youngsters under 2 years of age and 94.5% in children 2 to 6 years
old. (Eur J Ophthalmol 2000; 10: 324-9)
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INTRODUCTION
Congenital nasolacrimal duct obstruction (CNDO)
is a frequent problem in children. Its incidence is reportedly 5% to 12% in infants (1-3), and treatment

continues to be a subject of controversy (1-8). A wide
range of treatment options is available, including observation, conservative management with hydrostatic massage and topical antibiotics, high-pressure syringing, probing, silicon tube intubation, and dacryo-
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cystorhinostomy. All these treatment modes are effective (6-10), but the timing of first probing for children under one year of age and the preferred method
for first intervention in older children remain issues
of contention (1, 2, 4-8, 11-14).
This article describes our results using a step-by-step
approach to treating CNDO. Although success rates for
these therapies have been published separately in many
articles (2-14), our paper compares the results when all
these methods are combined and used systematically.

METHODS
Three-hundred and fifty eyes of 273 children treated for CNDO between 1989 and 1998 were included
in the study. Patients with genetic syndromes, craniofacial abnormalities, canalicular obstruction, congenital dacryocystoceles, and nasolacrimal duct obstruction secondary to tumor or trauma were excluded
from the study group. The diagnosis of CNDO was
based on a history of tearing and discharge beginning in infancy and the confirmation of these symptoms on ophthalmologic examination. In controversial cases, a fluorescein dye test was used to establish the diagnosis.
Patients were assigned to one of four groups according to their age at initial presentation (Tab. I). The
treatment protocol for the four groups is presented
in the flow chart in Figure 1. Patients were followed
up until a successful outcome was achieved; ie. a patient in group 1 was treated conservatively until the

age of six months and if not cured then, moved on to
the next step in the protocol.
Conservative management involved the Creiger maneuver (15) as the massage technique and topical chloramphenicol or gentamycin as the preferred antibiotic
when necessary. In Group 1, conservative management was continued until a patient reached six months
of age, and the duration of conservative treatment in
Group 2 was a minimum of six weeks. The conservative approach was not used for Groups 3 and 4.
For high-pressure syringing, the lower punctum was
occluded with a punctum dilator and high-pressure
lavage was then performed from the upper punctum.
This procedure was carried out under local anesthesia in children less than one year of age and under
general anesthesia in older children. If syringing could
not open the nasolacrimal duct, probing was attempted
during the same session.
Probing was carried out under short-term general
anesthesia that involved inhalational anesthesia and
a mask, without endotracheal intubation. A #0 or #00
Bowmann probe was passed through the upper punctum and one canaliculus was irrigated while the other was blocked with a punctum dilator. In unsuccessful
cases, a second probing attempt was made at least
one month after the first. It the second probing was
unsuccessful, silicone intubation was performed during the same session, but only in patients 18 months
of age or older.
Silicone intubation was performed under general anesthesia using a silicone intubation set with a retrieval
device (Catalog no. 5151 or 5013, Visitec Company,

TABLE I - DEMOGRAPHIC CHARACTERISTICS OF PATIENTS INCLUDED IN THE STUDY AND THE RESULTS OF
TREATMENT

Age range (months)
Mean age (months±SD)
No. of patients
No. of eyes
No. of eyes cured with massage (%)
No. of eyes cured with high-pressure syringing (%)
No. of eyes cured on first probing (%)
No. of eyes cured on second probing (%)
No. of eyes cured with silicone intubation (%)
Failure (%)

Group 1

Group 2

Group 3

Group 4

Total

0-6
3.2 ± 1.1
110
146
134 (91.8)
05 (3.4)
06 (4.1)
01 (0.7)
–
–

7-12
8.4 ± 1.6
98
120
72 (60.2)
16 (13.3)
24 (20)0.
6 (5)0.
2 (1.6)
–

13-24
16.8 ± 3.1
34
48
ND
06 (12.5)
34 (70.1)
05 (10.4)
3 (6.2)
–

25-72
37.2 ± 12
31
36
ND
ND
25 (69.4)
2 (5.5)
07 (19.4)
2 (5.5)

0-72
10.8 ± 2.8
273
350
206 (58.9)
27 (7.7)0
89 (25.4)
14 (4)00.
12 (3.5)0
2 (0.6)

* Not done
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Fig. 1 - Flow-chart illustrating the treatment protocol.

Warwickshire, UK). The technique was carried out bicanalicularly, under direct visualization with intranasal endoscopy. Patients with turbinate hypertrophy
underwent inferior turbinate fracture, and a mucosal
incision was made over the distal end of the nasolacrimal canal in cases where it was impossible to
perforate the mucosa with a probe. No intranasal fixation was used, and the two ends of the silicone tube
were tied together and left in place for 6 - 8 months.
The tube was then removed under topical anesthesia
during an office visit.
All groups participated in follow-up exams at one
week, one month, and three months after treatment.
The criteria for success were the resolution of
epiphora and disappearance of tear reflux on applying pressure to the lacrimal sac.

RESULTS
The results of the treatment protocol are summarized in Table I. Statistical analysis was done only on
326

the massage, syringing, and probing data since relatively few eyes required silicone intubation. The cure
rate for massage therapy was 91.8% in Group 1 and
60.2% in Group 2. Chi-square analysis showed that
the massage cure rate was significantly higher in Group
1 than Group 2 (X 2 = 8.86, 1 degree of freedom, p =
0.003).
The following cure rates represent the ratio of successfully treated eyes to the number of eyes in particular stage of the flow chart separately.
The cure rates for high-pressure syringing were 41.6%
(5/12), 33.3% (16/48), and 12.5% (6/48) for Groups
1, 2, and 3, respectively. There was no significant difference between Groups 1 and 2 (X 2= 0.293, 1 degree
of freedom, p = 0.59), but the Group 3 syringing cure
rate was significantly lower than in the two younger
groups (X 2 = 7.56, 2 degrees of freedom, p = 0.023).
Combining the results for all ducts probed during
the first year of life (Groups 1 and 2 ), the cure rate
was 76.9% for first probing. The first probing cure
rate was 80.9% for Group 3, 69.4% for Group 4, and
76.1% for the entire cohort. After second probing, the
cure rates rose to 94.8% for Groups 1 and 2, 92.8%
for Group 3, 74.9% for Group 4, and 88.0% for the
entire cohort. Chi-square analysis showed no significant differences in probing cure rates relative to age
(X 2 = 10.57, 6 degrees of freedom, p = 0.103).
Overall, silicone intubation was required in 14 eyes
and was successful in 12. Two eyes in Group 4 were
considered treatment failures and dacryocystorhinostomy
was planned for these cases.

DISCUSSION
Most CNDO cases resolve with observation and conservative management during the first year of life, and
some may resolve spontaneously in later years (1, 6,
14). In persistent cases, success can usually be achieved
with syringing and probing treatments, though silicone intubation is indicated if repeated probing fails
(1, 5, 7-9, 11-14, 20-23). Many previous studies have
discussed success rates for conservative management,
syringing, probing, and silicone intubation as separate entities (2-14, 20-28). However, we felt it would
be useful to investigate a systematic, combined approach to CNDO therapy, starting with conservative
management and gradually progressing to the more
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invasive procedures. The aim was to compare success rates using this step-by-step approach.
The cure rates for conservative management were
91.8% in Group 1 and 60% in Group 2, supporting
the well-documented fact that success with this mode
of therapy decreases with age. Previous studies have
reported success rates between 85% and 96% in the
first 12 months (6, 18, 19, 29). Our results for Group
1 concurred with these findings, and we believe that
success with conservative management would very
likely be enhanced if probing were delayed until the
end of the first year. Similarly, it is our contention that
success with conservative management would be better in Group 2 children if the accepted period for this
approach was extended.
However, since there is no agreement regarding the
timing of probing, we agree with early probing since
long-term epiphora is annoying to the parents and
child, and can increase the risk of acute dacryocystitis (5, 8, 29).
We chose to attempt high-pressure syringing before probing, and probed only in cases that did not
respond to syringing. High-pressure syringing is a minimally invasive procedure that can be performed under topical anesthesia in children under one year of
age. This technique could actually be considered a
modified form of conservative treatment, for two reasons: its purpose is to clear duct obstruction with highpressure saline injected through the nasolacrimal puncta, and it is simply an exaggerated form of the hydrostatic massage used in conservative management.
If syringing is considered under the heading of conservative management, the success rates in our study
rise to 95.2% and 73.3% for Groups 1 and 2. Even in
Group 3, where conservative treatment was not performed, high-pressure syringing yielded a success rate
of 12.5%.
Probing was indicated and performed in 4.8% of
eyes in Group 1, 26.7% in Group 2, 87.5% in Group
3, and all eyes in Group 4. Stager et al (5) reported a
92.4% cure rate for in-office probing during the first
12 months of life, and Katowitz and Walsh (8) noted
a 95.9% cure rate for probing done during an infant’s
first 13 months. Our 94.8% cure rate for probing in
the first year of life is comparable.
Although there has been controversy regarding the
benefits of probing, particularly in older children, recent research indicates that the success rate is not

related to the patient’s age (7, 13, 30, 31). El Mansoury et al (13) reported a success rate of 100% in
children between 13 months and seven years of age
after two probings. Robb (7) reported a 92% cure rate
with probing in children older than one year of age
and found no significant association between probing cure rate and age. Kushner (32) reported a 70%
cure rate with probing in children between 18 and 48
months, while Katowitz and Welsh (8) noted a 55%
rate in children over one year old. In our study, the
probing cure rate for children over 12 months of age
(Groups 3 and 4) was 84.6%.
The different cure rates may be the result of many
factors, including surgical technique. However, some
CNDO cases involve more complex etiologies, and
these are less likely to resolve spontaneously with
conservative management. In addition, these patients
are given poorer odds for success with probing (31).
It follows that series involving larger numbers of complex CNDO cases will yield lower success rates with
simple probing. In our series there were no significant differences in probing success rates among the
four age groups, so we suggest that probing should
be the treatment of choice for children 2-6 years old.
Also, we believe that a second probing should always
be attempted before silicone intubation.
Silicone intubation was required in only two of 120
eyes in Group 2, three of 48 eyes in Group 3, and nine
of 36 eyes in Group 4. In Groups 2 and 3 all silicone
intubations were successful, while in Group 4 this method
was unsuccessful in two eyes. In a previous study,
the success rate for silicone intubation was 97% for
children under two years of age, and other published
series reported success rates between 87% and 95%
(9, 33-36).
The need for nasal endoscopic visualization during
silicone intubation is debatable (37, 38), and some
authors use this technique only in complex cases (1).
We routinely use endoscopic visualization, and believe that it improves success and reduces intraoperative complications.
On overall assessment, the step-by-step, combined
treatment protocol used in our group of 350 CNDO
eyes left only two ducts with persistent obstruction.
This series was of a significant size and included a
wide range of ages at presentation, and the success
rate with this systematic strategy was excellent.
Dacryocystorhinostomies were planned for the two cas327
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es in which other therapy failed. This negligible failure rate is proof of the success that can be obtained
using a systematic approach of conservative management
and minimally invasive procedures to treat CNDO.
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Başkent Universitesi Hastanesi
Göz Hastaliklari ABD
06490, Bahçelievler
Ankara, Turkey
e-mail: choroid@mailexcite.com

REFERENCES

15. Creiger LW. The treatment of congenital dacryocystitis. JAMA 1923; 91: 23-27.
16. Maini R, MacEwen CJ, Young JD. The natural history
of epiphora in childhood. Eye 1998; 12: 669-71.
17. Nucci P, Capoferri C, Alfarano R, Brancato R. Conservative management of congenital nasolacrimal duct obstruction.
J Pediatr Ophthalmol Strabismus 1989; 26: 39-43.
18. Nelson LR, Calhoun JH, Menduke H. Medical management
of congenital nasolacrimal duct obstruction. Ophthalmology 1985; 92: 1187-90.
19. Paul TO. Medical management of congenital nasolacrimal
duct obstruction. J Pediatr Ophthalmol Strabismus 1985;
22: 68-70.
20. Kaufman LM, Guay-Bhatia LA. Monocanalicular intubation with Monoka tubes for the treatment of the congenital nasolacrimal duct obstruction. Ophthalmology
1998; 105: 336-41.
21. Al-Hussain, Nasr AM. Silastic intubation in congenital
nasolacrimal duct obstruction: a study of 129 eyes. Ophthal Plast Reconstr Surg 1993; 9: 32-7.
22. Ekinciler OF, Dogan H, Tatlisen N, Karakucuk S. Congenital nasolacrimal duct obstruction in Kayseri,
Turkey. Turk J Pediatr 1994; 36: 21-33.
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.
24. Mannor GE, Rose GE, Frimpong-Ansah K, Ezra E. Factors affecting the success of nasolacrimal duct probing for congenital nasolacrimal duct obstruction. Am J
Ophthalmol 1999; 127: 616-7.
25. Goldblum TA, Summers CG, Egbert JE, Letson RD. Office probing for congenital nasolacrimal duct obstruction: a study of parental satisfaction. J Pediatr Ophthalmol Strabismus 1996; 33: 244-7.
26. Liao CL, Kao SC, Lin PR, Wu KC, Hou PK. Silicone intubation with tissue glue anastomosis in the treatment
of congenital nasolacrimal duct obstruction. Ophthalmic Surg Lasers 1996; 27 197-9.
27. Foster JA, Katowitz JA, Heyman S. Results of dacryoscintigraphy in massage of the congenitally blocked
nasolacrimal duct. Ophthal Plast Reconstr Surg 1996;
12: 32-7.
28. Sturrock SM, MacEwen CJ, Young JD. Long-term re-

1.
2.

3.

4.

5.

6.
7.

8.

9.

10.

11.

12.

13.

14.

328

Wagner RS. Lacrimal disorders. Ophthalmol Clin North
Am 1996; 9: 229-39.
Paul TO, Shepherd R. Congenital nasolacrimal duct obstruction: natural history and the timing of optimal intervention. J Pediatr Ophthalmol Strabismus 1994; 31:
326-7.
Noda S, Hayasaka S, Setgawa T. Congenital nasolacrimal
duct obstruction in Japanese infants: its incidence and
treatment with massage. J Pediatr Ophthalmol Strabismus 1991; 28: 20-2.
Zwaan J. Treatment of congenital nasolacrimal duct
obstruction before and after the age of 1 year. Ophthalmic Surg Lasers 1997; 28: 932-6.
Stager D, Baker JD, Frey T, Weakley DR Jr, Birch EE.
Of fice probing of nasolacrimal duct obstruction. Ophthalmic Surg 1992; 23: 482-4.
MacEwen CJ, Young JD. Epiphora during the first year
of life. Eye 1991; 5: 596-600.
Robb RM. Success rates of nasolacrimal duct probing
at time intervals after 1 year of age. Ophthalmology
1998; 105: 1307-10.
Katowitz JA, Welsh MG. Timing of initial probing in congential nasolacrimal duct obstruction. Ophthalmology
1987; 94: 698-705.
Leone CR Jr, Van Gemert JV. The success rate of silicone intubation in congenital lacrimal obstruction. Ophthalmic Surg 1990; 21: 90-2.
Hakin KN, Sullivan TJ, Sharma A, Welham RA. Paediatric dacryocystorhinostomy. Aust N Z J Ophthalmol
1994; 22: 231-5.
Baker JD. Treatment of congenital nasolacrimal duct
obstruction. J Pediatr Ophthalmol Strabismus 1985; 22:
34-8.
Kushner BJ. Early office-based vs late hospital-based
nasolacrimal duct probing. Arch Ophthalmol 1995; 100:
597-602.
El-Mansoury, Calhoun JH, Nelson LB, Harley RD. Results of late probing for congenital nasolacrimal duct
obstruction. Ophthalmology 1986; 93: 1052-4.
Young JD, MacEwen CJ, Ogston SA, Congenital nasolacrimal duct obstruction in the second year of life: a
multicenter trial of management. Eye 1996; 10: 485-91.

Çiftçi et al

29.

30.

31.

32.

33.

sults after probing for congenital nasolacrimal duct
obstruction. Br J Ophthalmol 1994; 78: 892-4.
Da Pozzo S, Pensiero S, Perissutti P. Trattamento della dacriostenosi congenita. Quando eseguire il
sondaggio delle vie lacrimali. Minerva Pediatr 1995;
47: 209-13.
Yap EY, Yip CC. Outcome of the late probing for congenital nasolacrimal duct obstruction in Singapore children. Int Ophthalmol 1997-98; 21: 331-4.
Robb RM. Probing and irrigation for congenital nasolacrimal duct obstruction. Arch Ophthalmol 1986;
104: 378-9.
Kushner BJ. The management of nasolacrimal duct
obstruction in children between 18 months and 4 years
old. J AAPOS 1998; 2: 57-60.
Ratliff CD, Meyer DR. Silicone intubation without
intranasal fixation of treatment of congenital nasolacrimal duct obstruction. Am J Ophthalmol 1995;
119: 781-5.

34. Forster W, Peter A, Busse H. Lacrimal duct surgery in childhood. Retrospective study at the Munster University Ophthalmology Clinic. Ophthalmologe 1997; 94: 587-90.
35. Welsh MG, Katowitz JA. Timing of Silastic tubine re moval after intubation for congenital nasolacrimal duct
obstruction. Ophthalmol Plast Reconstr Surg 1989;
5: 43-8.
36. Pe MR, Langford JD, Linberg JV, Schwartz TL, Sond hi N. Ritleng intubation system for treatment of congenital nasolacrimal duct obstruction. Arch Ophthal mol 1998; 116: 387-91.
37. Ingles K, Kestelyn P, Meire F, Ingels G, Van Weissenbruch R. The endoscopic approach for congenital nasolacrimal duct obstruction. Clin Otolaryngol 1997;
22: 96-9.
38. Orhan M, Önerci M. Intranasal endoscopic silicone
intubation for congenital obstruction of the nasolacrimal
duct in children. Int J Pediatr Otorhinolaryngol 1997;
41: 273-8.

329

