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Purpose: To characterize the outcomes of initial and repeated office-based probing as a primary treatment for con-
genital nasolacrimal duct obstruction (CNLDO) in children.

Methods: The medical records of patients who underwent nasolacrimal duct office-based probing for CNLDO be-
tween March 2004 and January 2008 were reviewed retrospectively. Nasolacrimal duct probing was performed 
on 244 eyes from 229 consecutive patients with CNLDO. Patients who were refractory to the first probing under-
went a second probing 4 to 8 weeks later. 

Results: Based on exclusion criteria, 244 eyes from 229 patients (117 males and 112 females), aged 6 to 71 months 
(mean, 12.4 ± 8.36) were included. The success rate of the initial probing was 80% (196 of 244) for all patients, 
82% (111 of 136) in the 6 to 12 month age group, 79% (64 of 81) in the 13 to 18 months age group, and 78% (21 
of 27) among individuals older than 19 months (p = 0.868, Pearson chi-square test). The success rate of the sec-
ond probing was 61% (25 of 41) for all patients, 74% (17 of 23) in the 6 to 12 months age group, 58% (7 of 12) in 
the 13 to 18 months age group, and 17% (1 of 6) among individuals older than 19 months (p = 0.043, Fisher’s exact test).

Conclusions: While the success rate of initial nasolacrimal duct probing is not affected by age, the rate of success 
rate with a second probing was significantly lower in patients older than 19 months. Based on the results, authors 
recommend further surgical interventions, such as silicone tube intubation or balloon dacryocystoplasty, instead 
of repeated office probing for patients older than 19 months, if an initial office probing has failed.
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Congenital nasolacrimal duct obstruction (CNLDO) is a 
fairly common condition in early childhood, with a reported 
prevalance of 1.25% to 12.5% [1-3].

In infants with CNLDO, hydrostatic massage of the lac-
rimal sac and administration of topical antibiotics is consi- 
dered the standard, firs-line treatment, and results in a cure 
rate greater than 90% [4,5]. In patients less than 13 months 
of age where CNLDO persists for longer than several 

months, nasolacrimal probing is often recommended and 
yields a high success rate [6,7]. However, as some reports 
have suggested that the success rate of this intervention 
drops substantially in older children [6,8-10], more compli-
cated and invasive procedures – such as silastic intubation 
or dacryocystorhinostomy – have been attempted in these 
individuals [8-12]. Yet, these more aggressive interventions 
are still controversial, as several reports have recently been 
published that demonstrate high cure rates with nasolacri-
mal probing in children older than 13 months [13-16]. 
Moreover, numerous studies also indicate that a second 
round of nasolacrimal probing is often successful in patients 
unresponsive to the initial intervention, with cure rates 
ranging from 11.1 to 100% [6,13,15-20]. In one recent 
study, Older [21] further specified that repeat probings had 
the highest rates of success in cases where the probe was 
able to be passed into the nose, or where irrigation fluid was 
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Table 1. Success rate of initial probing for congenital 
nasolacrimal duct obstruction in 244 eyes

Age (mon) Success (%) Failure (%)
6-12 111/136 (81.6) 25/136 (18.4)
13-18    64/81 (79.0)  17/81 (21.0)
≥19    21/27 (77.8)   6/27 (22.2)
Total 196/244 (80.3)   48/244 (19.7)

recovered from the nose. 
Few studies exist concerning the effect of age on the suc-

cess rate of repeat nasolacrimal probing [6,15,20], leaving 
clinicians little guidance for further treatment options in 
cases where the initial probing has failed.  Here, we report 
the outcomes of initial and repeated office probings in the 
primary treatment of CNLDO among children in three dis-
tinct age groups: 6 to 12 months, 13 to 18 months, and older 
than 19 months. Our goal was to characterize the efficacy 
initial and repeated probings by age, and ultimately identify 
optimal age-appropriate interventions and treatment modal-
ities for CNLDO. 

Materials and Methods

The current study is a retrospective comparative case ser-
ies of consecutive patients on whom the author performed 
nasolacrimal duct probing as the primary treatment method 
for CNLDO. The medical records of patients who under-
went nasolacrimal duct probing at Korea University 
Hospital for CNLDO between March 2004 and January 
2008 were reviewed retrospectively. In total, nasolacrimal 
duct probing was performed on 259 eyes of 242 consecutive 
patients with CNLDO. After enrollment, fifteen eyes from 
13 patients were excluded, leaving 244 eyes of 229 patients. 
Exclusion criteria included epiblepharon (4 eyes from 2 pa-
tients), acute dacryocystitis (2 eyes), canalicular ob-
struction (2 eyes), and loss to follow-up (7 eyes). Patients 
with previous history of probing were also excluded, as 
were patients with dacryocistitis (diagnosed by visualizing 
pus after digital sac compression), in whom silicone tube in-
tubation was performed directly.

Several positive findings during the ocular examination 
were used to screen for CNLDO: increased tear lake size or 
tear pooling, enlarged lacrimal sacs, or the regurgitation of 
mucous during lacrimal sac pressure. This diagnosis was 
confirmed by dye disappearance test, performed by instil-
ling 0.5% alcaine and either one drop of 2% fluorescein or a 
moistened fluorescein filter paper strip into the conjunctival 
fornix of each eye. After the excess dye was wiped away, 
the child was then examined using light from a cobalt blue 
filter lamp at a distance of 1 meter in a semi-darkened room. 
In this study, dye retention test values greater than 1+ were 
interpreted as positive result. Additionally, the regurgitation 
of purulent material during lacrimal sac massage also con-
firmed the diagnosis. 

Prior to probing, enrolled subjects did not receive any 
therapy besides lacrimal sac massage and/or topical 
antibiotics. In all cases, nasolacrimal duct probing was per-
formed in an outpatient setting under topical anesthesia. 
Specifically, the infant was first immobilized on a bed, and 
topical anesthetic eyedrops were applied to the affected 
eye(s). Probing was then performed via the lower punctum 
using standardized Bowman probes. In infants younger 
than 36 months, an initial attempt was made using the size 

00 probe (0.90-mm diameter), while a size 0 probe 
(1.00-mm diameter) was used in patients 37 to 48 months 
and a size 1 (1.10-mm diameter) in patients older than 49 
months. After the initial dilation of the lower punctum by 
fine punctual dilator, the Bowman probe was inserted per-
pendicular to the lower eyelid margin reaching the ampulla. 
The probe was then rotated horizontally to the lower canal-
iculus and inserted toward the lacrimal sac at a slightly up-
ward angle, while lateral traction was applied to the eyelid. 
When a hard stop was felt, the probe was rotated 90 degrees 
and advanced toward the nasolacrimal duct until a “pop-
ping” sensation is felt. The probe was then removed, and the 
patency of the lacrimal drainage system was confirmed by 
fluorescein irrigation, using a cotton swab in the nasal cavity 
to check for direct dye drainage. For all enrolled patients, 
probing was performed by one oculoplastic surgeon (SHB).

After probing, patients were given two different anti-
biotic drops – Tobra® (0.3% tobramycin; Daewoong, Seoul, 
Korea) and Flucon® (0.1% fluorometholone; Alcon, Fort 
Worth, TX, USA) – to be applied four times daily for one 
week. Patients additionally underwent postoperatively 
reevaluations at 1 week, 1 month, and 2 months. Here, suc-
cess of the nasolacrimal duct probing was defined as a com-
plete remission of symptoms and signs (tearing, crusting, 
discharge, regurgitation on pressure over the lacrimal sac) 
within 1 month of the procedure with no evidence of re-
currence during the study period. If the first probing failed, 
a second probing was performed using the same technique 4 
to 8 weeks after the initial attempt.

Results

In total, 244 eyes from 229 patients were evaluated: 117 
males and 112 females, 118 right eyes and 126 left eyes, and 
15 individuals with bilateral CNLDO. At the time of initial 
probing, patients ranged in age from 6 to 71 months (mean 
12.4 ± 8.36). In patients undergoing repeated probings, 
ages ranged from 6 to 26 months (mean 13.3 ± 6.22). The 
success rate of the initial probing was 80% (196 of 244) 
among all subjects, 82% (111 of 136) in the 6 to 12 month 
age group, 79% (64 of 81) in the 13 to 18 months age group, 
and 78% (21 of 27) in subjects greater than 19 months of 
age (p = 0.868, Pearson chi-square test) (Table 1).

Of the 48 eyes refractory to the initial probing, seven eyes 
did not undergo a second round, instead receiving direct sil-
icone tube intubation due to parental preference for a more 
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Table 2. Success rate of a second probing for congenital 
nasolacrimal duct obstruction in 41 eyes

Age (mon) Success (%) Failure (%)
6-12 17/23 (73.9)  6/23 (26.1)
13-18  7/12 (58.3)  5/12 (41.7)
≥19   1/6 (16.7)   5/6 (83.3)
Total 25/41 (61.0) 16/41 (39.0)

Table 3. Success rate of initial probing for congenital 
nasolacrimal duct obstruction in 244 eyes by laterality

Laterality Success (%) Failure (%) Age (mon)

Unilateral 173/214 (80.8) 41/214 (19.2) 12.3 ± 8.19

Bilateral    23/30 (76.7)    7/30 (23.3) 12.7 ± 9.12

Total 196/244 (80.3) 48/244 (19.7) 12.4 ± 8.36

definite surgical treatment. Thus, a second probing was on-
ly performed in 41 eyes.

The success rate of the second probing was 61% (25 of 
41) among all patients, 74% (17 of 23) in the 6 to 12 month 
age group, 58% (7 of 12) in the 13 to 18 months age group, 
and 17% (1 of 6) in the 19 to 26 months age group. Notably, 
the cure rate among individuals older than 19 months was 
significantly different from the other two groups (p = 0.043, 
Fisher’s exact test) (Table 2). Accordingly, while the suc-
cess rate of the initial nasolacrimal duct probing was not 
found to decline with increased age, a second round of prob-
ing was less likely to be effective in older individuals. 

The success rate of the initial probing was 81% (173 of 
214) in unilaterally affected patients, and 77% (23 of 30) in 
bilaterally cases (p = 0.625, chi-square test) (Table 3). 
Among sixteen eyes that were refractory to both probings, 
only 1 was from a bilaterally affected patient.

Discussion

Although nasolacrimal duct probing is a standard ther-
apeutic procedure in the management of CNLDO, some 
controversy exists regarding the optimal timing of probing, 
outcomes in older children, and treatment of choice after a 
failed attempt.

Here, the success rates were 82% (111 of 136) for the 6 to 
12 months age group, 79% (64 of 81) for the 13 to 18 
months age group, and 78% (21 of 27) for the individuals 
greater than 19 months in age.  Although the total number of 
patients in the oldest age group was relatively small, the 
success rate of initial probing did not seem to be affected by 
patient age.

Conversely, age and efficacy of repeat probings were 
found to be inversely correlated. In a similar study, 
Katowitz and Welsh [6] reported a probing success rate of 
98.2% in subjects aged 0 to 6 months, 95.9% in subjects 
aged 7 to 12 months, 76.8% in subjects aged 13 to 18 
months, and 54.1% in subjects aged 19 to 24 months. 

Likewise, the success rates in a study from Mannor et al. [7] 
were 92% for subjects aged 0 to 12 months, 89% for sub-
jects aged 13 to 24 months, 80% for subjects aged 25 to 36 
months, and 71% for subjects aged 37 to 48 months. In a 
study from Kashkouli et al. [22], the reported success rate 
with probing were 92% for subjects aged 0 to 12 months, 
84.4% for subjects aged 13 to 24 months, 65% for subjects 
aged 25 to 36 months, and 63.5% for subjects aged 37 to 60 
months. Lastly, the data from Ahn et al. [23] showed prob-
ing success rates of 95.4% for subjects aged 3 to 5 months, 
92.8% for subjects aged 6 to 8 months, 77.7% for subjects 
aged 9 to 11 months, 72.7% for subjects aged 12 to 14 
months, and 66.7% for subjects aged 15 to 16 months.   

However, in contrast to these studies, el-Mansoury et al. 
[17] reported a significantly higher probing success rate at 
93.5% among individuals older than 13 months (range, 
13-84; mean, 22). In a study from Stager et al. [18], the re-
ported probing success rates were 95% among subjects 
aged 1 to 6 months, 88.5% in subjects aged 7 to 12 months, 
and 86.5% in subjects older than 13 months. The data from 
Robb [15] also followed this trend, with probing success 
rates of 88.9% in subjects aged 12 to 14 months, 96.8% in 
subjects aged 15 to 17 months, 90.7% in subjects aged 18 to 
23 months, 96.4% in subjects aged 24 to 35 months, and 
92.6% in subjects aged 36 to 111 months (Table 4). 

Several case series have reviewed the outcomes of re-
peated probings in the treatment of persistent CNLDO, with 
success ranging from 11.1% to 100% (Table 5) [6,13,15-19]. 
Here, the success rate with repeated probing was sig-
nificantly higher in the younger age groups (74% in the 6 to 
12 months age group, 58% in the 13 to 18 months age 
group) than in older individuals (17% in subjects at least 19 
months) (p = 0.043). As such, our results mirror those of 
Katowitz and Welsh [6], who reported repeated nasolacri-
mal probing success rates of 67% in children between the 
ages of 6 to 13 months and 18% in children between the 
ages of 18 to 24 months. The data from the Ghuman et al. 
[24] study was also similar to ours, as they reported re-
peated probing success rate of 69% in subjects younger than 
13 months, whereas the comparable group in our study has 
a success rate of 74%. However, Moon and Choi [20] found 
that the success rates of repeat probings did not decrease 
with age: 40% for subjects aged 0 to 12 months and 50% for 
subjects aged 12 to 48 months.

Many factors are believed to affect the success rate of na-
solacrimal probing: age, bilaterality, prior failed probing at-
tempts, prior failed conservative treatments, dilated sacs, 
and non-membranous CNLDO have all been shown to sig-
nificantly impact probing success (p < 0.05) [13]. Similarly, 
new evidence also suggests that concurrent fistulae also re-
duce the probing success rates [25], and a study from Kashkouli 
et al. [22] indicates that increasing age, non-membranous 
obstruction, and canalicular stenosis all independently pre-
dict probing failure. While controversy regarding these as-
sociations still persist, in this study series, neither age at the 
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Table 4. Comparison of success rates of initial nasolacrimal duct probing for congenital nasolacrimal duct obstruction

Year Authors Method of anesthesia Age groups (mon) No. of probed eyes Success rate (%)

1986 el-Mansoury et al. [17] General anesthesia (inhalation) ≥13 129 of 138    93.5
1987 Katowitz and Welsh [6] General anesthesia (inhalation or 

intravenous)
0 – 6 57/58    98.2

 7 – 12 210/219    95.9
13 – 18 53/69    76.8
19 – 24 20/37    54.1
 ≥25 21/63    33.3

1992 Stager et al. [18] Office base probing, topical 
anesthesia

1 – 6 1,352 of 1,427    95
 7 – 12 728 of 823    88.5
 ≥13 103 of 119    86.5

1998 Kushner [16] General anesthesia 18 – 48 16 of 23    70
1998 Ahn et al. [23] Office base probing, topical 

anesthesia
3 – 5 21 of 22    95.4
6 – 8 26 of 28    92.8

 9 – 11 14 of 18    77.7
12 – 14  8 of 11    72.7
15 – 16 4 of 6    66.7

1998 Robb [15] Brief general anesthesia 12 – 14 96 of 108    88.9
15 – 17 61 of 63    96.8
18 – 23 49 of 54    90.7
24 – 35 27 of 28    96.4
 ≥36 25 of 27    92.6

1999 Mannor et al. [7] General anesthesia 0 – 12 12 of 13    92
13 – 24 40 of 45    89
25 – 36 33 of 41    80
37 – 48 17 of 24    71
49 – 60  8 of 29    42

2000 Honavar et al. [13] Brief anesthesia (inhalation) 24 – 36  33 of 34    97.1
37 – 48  9 of 12    75
 ≥49  6 of 14    42.9

2000 Kim et al. [10] General anesthesia 0 – 5 16 of 16   100
 6 – 14  6 of 10    60

2002 Kashkouli et al. [22] Brief general anesthesia 0 – 6 2 of 2   100
 7 – 12 56 of 61    91.8
13 – 18 43 of 50    86
19 – 24 30 of 36    83.3
25 – 36 13 of 20    65
37 – 48 4 of 5    80
49 – 60 3 of 6    50

2009 Our current study Office base probing, topical 
anesthesia

 4 – 12 111 of 136    81.6
13 – 18 64 of 81    79.0

　 　  ≥19 21 of 27    77.8

time of the initial intervention nor bilaterality were found 
not to affect the probing success rate, whereas increased age 
was associated with significantly lower probing success 
rates in cases requiring repeated probings. Although the 
reason for the discrepant effect of age on probing success is 
unclear, two hypotheses exist regarding the lower cure rates 
of probing in older children with CNLDO. First, prolonged 
inflammation in lacrimal drainage system may result in a 
fibrosis that increases with age [6,20]. Similarly, some spec-
ulate that, while less severe obstructions may spontaneously 
clear, more complex cases present later [3,16,17], and thus 
the success of probing is not affected by age at the time of 

probing, but rather the increased frequency of severe and 
mixed obstructions in the older age group [13]. However, to 
definitively characterize this associations additional studies 
addressing complex CNLDO, the impact of probing, and 
the distribution of this condition in older children are needed. 

Additionally, some controversy exists regarding whether 
bilaterality is also a poor prognostic indicator of probing 
success. While Kashkouli et al. [22] reported that bi-
laterality had no significant impact on cure rate, Honavar et 
al. [13] found that patients with bilateral CNLDO had in-
creased rates of probe failure (p = 0.012). Here, the success 
rate of initial probing was 81% in unilaterally affected pa-



DS Cha, et al. Office-Based NLD Probing

265

Table 5. Comparison of success rates of repeated nasolacrimal duct probing for congenital nasolacrimal duct obstruction

Year Authors Method of anesthesia Age groups (mon) No.of eyes Success rate (%)

1962 Ffooks [19] General anesthesia Mean 7 47 of 64     73.4
1982 Kushner [16] Office base probing, topical anesthesia Mean 8  6 of 16     37.5
1986 el-Mansoury et al. [17] General anesthesia (inhalation) ≥13 9 of 9    100
1987 Katowitz and Welsh [6] General anesthesia (inhalation or 

intravenous)
  0 – 6 1 of 1    100
  7 – 12 6 of 9     66.7
13 – 18  7 of 16     43
19 – 24  3 of 17     17.6

1992 Stager et al. [18] Office base probing, topical anesthesia Not mentioned 102 of 186     55
1998 Robb [15] Brief general anesthesia 12 – 14 10 of 12     83.3

or ≥15  4 of 10     40
1999 Moon and Choi [20] Office base probing, topical 

anesthesia
 0 – 12  4 of 10     40
12 – 24 4 of 8     50

2000 Honavar et al. [13] Brief anesthesia (inhalation)  ≥24  4 of 16     25
2009 Current study Office base probing, topical   

anesthesia
  4 – 12 17 of 23     73.9

　 　 13 – 18  7 of 12     58.3
≥19 1 of 6     16.7

tients and 77% in bilaterally affected patients (p = 0.619). 
The correlation between success rate and bilaterality also 
did not reach significance in individuals undergoing re-
peated probing: among the sixteen eyes that failed the second 
probing, only one was from a bilaterally affected patient.

In comparing the different probing success rates, both 
method of anesthesia and probing location could represent 
factors that affect probing efficacy. One study showed that 
office-based procedures performed under topical anesthesia 
with physical restraints were associated with significantly 
lower rates of success (72%) when compared with proce-
dures performed in a medical facility under brief general an-
esthesia (80%) [26]. In their analysis of these data, the au-
thors of that study concluded that the lower rate of success 
associated with office-based interventions may result from 
less aggressive probing (e.g., probe only being passed 
once). However, other studies contradict these findings: 
Stager et al. [18] reported a cure rate of 89% among 119 
children older than 12 months in a retrospective review of 
2,369 office-based procedures, while another retrospective 
review from Baker [27] demonstrated a success rate of 94% 
among 860 office probing.

Notably, office probing has several significant advantages. 
Such procedures are more likely to be performed early, 
when infants can be more easily restrained, hypothetically 
resulting in higher success rates. In contrast, surgeons who 
perform all probings in a medical facility under general an-
esthesia often wait until patients reach a target age, possibly 
allowing for the spontaneous resolution of the less severe 
cases [17]. Office-based probing may also be less psycho-
logically traumatic to infants than general anesthesia, which 
involves blood draws, restraint of the child during the use of 
the anesthesia mask, and the disorientation and separation 
anxiety associated with the recovery room [6]. In our expe-
rience, infants undergoing probing stopped crying and re-

laxed within one or two minutes after the procedure was 
complete, suggesting that the associated discomfort is likely 
quickly forgotten. Furthermore, the probing site varies be-
tween the two procedures. Under general anesthesia, probing 
occurs via the upper punctum rather than inferior punctum, 
since the risk of canalicular damage is lower. However, in 
office-based procedures, the lower punctum is probed per-
pendicularly to the lower eyelid margin, as this technique is 
technically easier. Additionally, unsuccessful probings 
most commonly result from incomplete mucosal perforation 
and false passage formation, both of which are difficult to 
identify in office-based probings.  

Nevertheless, it is difficult to confirm the passage of the 
probe into the nasal cavity, since an endoscope is not used, 
and a “popping” sensation is used to certify a good passage 
of the probe. Unsuccessful probings mainly result from intra- 
operative problems, such as incomplete mucosal perforation, 
submucosal passage, and false passage formation [28], all 
of which could be regarded as substantial disadvantages to 
office-based procedures. 

One limitation of our study was that probing was per-
formed under an outpatient based topical anesthesia. 
Moreover, the obstruction type was difficult to determine in 
many cases. In cases of mixed-type obstruction, treatment 
can fail for multiple reasons, including structural blockages 
and functional blockages of the nasolacrimal duct. Thus, a 
prospective, randomized trial is needed to definitively eval-
uate the efficacy of both initial and repeated probing. As 
with all retrospective studies, imperfect standardization of 
probing techniques and postoperative examination intervals 
may have acted as confounding factors here. Additionally, 
too few children from the 19 to 26 months age group were 
enrolled to accurately reach a conclusion regarding probing 
success in this age group. In office-based probings, infants 
are immobilized on a bed and probing is performed after the 
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application of topical anesthetic eyedrops. Office probing is 
markedly more difficult to perform in older children, given 
the possibility of canalicular injury. 

The limited scope of the present study is another major 
limitation. Specifically, only the patients’ age and laterality 
were considered, and no data regarding obstruction type an 
probing impression were collected, even though both varia-
bles may affect the clinical course. Complex-type obstructions 
(non-membranous, firm, or complicated obstruction) and sub-
mucosal passages are more resistant to probing and result in 
worse success rates [29,30]. Accordingly, further studies 
that identify the effect of such factors on the success of 
probing for nasolacrimal duct obstruction are needed.

In conclusion, our results indicate that while the success 
rate for initial nasolacrimal duct probing is not affected by 
age, the cure rate of a second round of probing declines in 
individuals older than 19 months. Based on these results, 
we contend that although probing should be the initial treat-
ment of choice for children older than 19 months, if this 
fails, surgical interventions (e.g. as silicone tube intubation 
or balloon dacryocystoplasty) should be employed rather 
than a second probing. 
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