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Abstract

Background: The most common cause of epiphora in infants is congenital nasolacrimal duct obstruction; the two most
common surgical treatment options are probing and silicone intubation. The purpose of this descriptive case series was
to ascertain the success rate of nasolacrimal duct silicone intubation in children with congenital nasolacrimal duct
obstruction (NLDO) aged 1-4 years.

Material and method: This study was carried out in the Department of Ophthalmology, Ayub Teaching Hospital,
Abbottabad, from 20 June 2016 to 20 November 2017. A total of 36 children (age 4 and under) who qualified for the
study were enrolled. All the participants were silicone intubated and followed up for six months aftera detailed history
taking and physical examination.

Result: A total of 36 children diagnosed with congenital nasolacrimal duct obstruction (CNLDO) were included, with
an average age of 2.31 + 1.19 years. Out of these, 27 (75.0%) were male, and 9 (25.0%) were female. Overall, silicone
intubation was effective for 21 patients (568.3%; 95% CI: 42.2%—-72.9%). The success of the treatment was higher
among children aged <2 years (21/22, 95.5%) than in those aged >2 years (0/14, 0%) (Fisher’s exact test, p < 0.001).
No significant association was found between the gender of the child and treatment success, with success rates of
55.6% in males and 88.9% in females (Fisher’s exact test, p = 0.56).

Conclusion: Silicone intubation shows moderate success, with significantly better outcomes in children under2 years.
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INTRODUCTION

Congenital nasolacrimal duct obstruction (CNLDO) is the most common disorder affecting the
pediatric lacrimal drainage system, resulting from failed canalization of the valve of Hasner at the distal end
of the duct. In the largest population-based cohort to date, comprising 17,713 live births, the prevalence was
reported to be 1%, with a significant association identified between CNLDO and premature birth (1).
Additional risk factors derived from primary cohort studies include craniofacial and nasal anatomic
abnormalities (2), as well as the mode of delivery (3). The natural history of this condition is generally
favorable, as evidenced by a classic longitudinal investigation demonstrating that most obstructions resolve
spontaneously without surgical intervention within the first year of life, coinciding with the completion of
normal canalization, leaving only a small proportion of cases persistent beyond that period (4). Furthermore,
a large randomized trial conducted by a major eye disease investigator group confirmed high resolution
rates with nonsurgical measures, specifically massage combined with antibiotics used only when secondary
infection was present, among infants younger than 10 months (5).

For the 10-20% of infants who continue to exhibit symptoms beyond infancy, primary probing
remains the routine first-line surgical procedure. However, outcomes from this intervention have been
shown to deteriorate with increasing age at the time of the procedure (6). This age-dependent decline was
subsequently corroborated in children older than one year (7), and further confirmed in cases of late and
very late probing (8). More recent data from a large contemporary cohort of 2,434 children demonstrated a

success rate of 87.9% for those aged 0-2 months, which fell sharply to 65.4% beyond 24 months (9). A pooled
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meta-analysis similarly revealed success rates of 90.7% at 0—6 months, decreasing to 63.5% in children older
than 48 months (10). Beyond age alone, bilateral obstruction, complex anatomical variants, and the presence
of Down syndrome have been identified as independent variables associated with probing failure (11), a
finding that was reinforced by an office-based probing trial conducted under topical anesthesia, which
showed similarly diminished success in more complex and older cases (12).

Given these age-related and complexity-related limitations of probing, there has been a growing
shift toward the use of silicone intubation and balloon catheter dilation as either first- or second-line
treatment alternatives. A prospective multicenter study reported a 91% success rate for nasolacrimal duct
intubation in children less than 4 years of age (13), while another study demonstrated that balloon catheter
dilation is equally effective when employed as primary treatment (14). Earlier series achieved success rates
as high as 97% with silicone intubation combined with inferior turbinate infracture (15), and subsequent
investigations have confirmed good outcomes with intubation in children presenting with more complex or
recurrent obstruction (16). Intubation performed under topical anesthesia in an office setting has also been
shown to yield meaningful success rates when executed appropriately (17). This approach may be
particularly advantageous in children with Down syndrome, who are at increased risk for bilateral CNLDO
and have inherently lower probing success rates; this has been documented in evaluations of failed probing
in this population (18), as well as in analyses specifically examining the use of monocanalicular stents (19).
Additional studies have similarly endorsed intubation as the next logical step in this higher-risk subgroup
following failed probing (20).

Despite this extensive body of literature, the majority of outcome data concerning silicone
intubation originate from tertiary referral centers located in North America, Europe, and the Middle East,
with comparable data from other settings remaining conspicuously absent. This geographic gap poses a
significant challenge in formulating locally relevant prognostic advice regarding expected success rates and
potential complications of intubation in the context of persistent or complex CNLDO. Therefore, the present
study was designed to assess the clinical results of silicone intubation in children with persistent or complex
CNLDO at a 6-month follow-up, with the specific aims of determining its success rate, evaluating its safety
profile, and identifying factors associated with treatment outcomes. It is hypothesized that silicone
intubation will achieve a high success rate exceeding 85%at 6 months, with acceptable complication rates,
particularly in children older than 12 months, a group in which probing alone has been shown to be less

successful.

METHODOLOGY

This descriptive case series was carried out in the Department of Ophthalmology at Ayub Teaching
Hospital, Abbottabad from 20th June 2016 to 20th November 2017 after obtaining approval from the
Hospital Ethics Committee. The sample consisted of 36 children aged 1-4 years that were diagnosed
clinically with congenital nasolacrimal duct obstruction (CNLDO) and who were recruited by a non-
probability consecutive sampling technique method. The sample size was computed with the WHO sample
size calculator with a 95% confidence level, an anticipated success rate of 62% and an absolute precision of
16%. Congenital NLDO children with age 1-4 years were included regardless of gender. Acute
infection/inflammatory diseases of the lacrimal drainage system, like acute dacryocystitis or canaliculitis,
were excluded. These were identified as clinical conditions that differed from uncomplicated CNLDO.
Patients with epiphora and a mild mucoid discharge and no evidence of acute inflammation (erythema,
swelling, tenderness or fever) were included in the study as having uncomplicated CNLDO. Patients who
had received previous surgical treatment for nasolacrimal duct obstruction (except probing or syringing)
and patients with nasal pathology which could affect silicone tube intubation were also excluded.
Parents/legal guardians gave informed consent prior to enrollment. A thorough ocular and systemic history
was taken and then a complete ophthalmic examination was performed comprising examination of the
visual acuity, slit-lamp examination, eyelid examination and assessment of the lacrimal drainage system. In
addition, all patients were seen by an otorhinolaryngologist to rule out nasal pathology that might preclude

the procedure. Standard blood and chest X-ray tests were performed preoperatively. Patients were
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appropriately fasted prior to surgery in general anesthesia as per institutional anesthesia protocols. The
consultant ophthalmologist performed all the surgeries under general anesthesia, and silicone intubation of
the nasolacrimal duct was performed in any case that required assistance from an otorhinolaryngologist.
Probing was done by the superior and inferior puncta. The silicone tube was inserted into the superior and
inferior canaliculi and retrieved via inferior meatus and tied in place securely in the nasolacrimal duct. The
silicone tube was left in place for 3-6 months and then removed. Patients were followed up after surgery at
about 1 week, 1 month, 3 months and 6 months to determine the position of the tube, symptom
improvement, and complications after surgery. Surgical success was considered as the complete resolution
of epiphora and discharge with removal of silicone tube, and persistence of a patent lacrimal drainage
system during clinical examination and lacrimal irrigation. A structured proforma was used in collecting
data and the data were analyzed using SPSS version 20.0. All continuous variables were summarized as
mean with SD and categorical variables like gender, and treatment success were summarized as frequencies
and percentages. Primary outcome of nasolacrimal duct patency was stratified according to age and gender.
The chi-square test was used to assess associations; if the number of expected cells is less than five, the

Fisher's exact test was used. A p value of < 0.05 was deemed to be statistically significant.

RESULTS
DESCRIPTIVE CHARACTERISTICS OF STUDY PARTICIPANTS

There were 36 children with congenital nasolacrimal duct obstruction (CNLDO) included in the study.
There were 27 (75.0%) males and 9 (25.0%) females in the study population. The male predominance of the
samples most probably reflects the pattern of patients who presented during the study period and may not
beindicative of a gender bias towards CNLDO. The children were spread across the eligible age range with
a mean age of 2.31 + 1.19 years. In all, 21 of 36 patients (58.3% [95% CI: 42.2%-72.9%]) were successfully
intubated with a silicone tube and 15 patients (41.7%) failed (Table I).

Table I. Baselines characteristics and overall outcomes

Variable n (%) / Mean + SD 95% CI*
Gender
Male 27 (75.0%) -
Female 9 (25.0%) -
Age (years) 231+1.19 Range: 1-4
Treatment outcome
Success 21 (58.3%) 42.2%-72.9%
Failure 15 (41.7%) 27.1%-57.8%

OUTCOME OF SILICONE INTUBATION IN THE STUDY POPULATION

In the study, 21 of 36 patients (58.33%) had a successful outcome, while 15 (41.67%) failed treatment.
Findings indicate that silicone intubation was effective in over 50% of the patients in this study, indicating
that the procedure was effective for most of the patients during the study period. The results of silicone

intubation are summarized in Fig. 1.

COMPARISON OF SUCCESS IN DIFFERENT AGE GROUPS OF THE STUDY
POPULATION

Among the 22 children aged <2 years, successful treatment was achieved in 21 (95.5%; 95% CI:
78.2%-99.2%), while 1 (4.5%) experienced treatment failure. None of the 14 children older than 2 years had a
successful outcome (0%; 95% CI: 0.0%-21.5%) with all 14 (100%) failing treatment. Since data on one or more
of the expected cell counts were less than 5, the association between age group and treatment outcome was
analyzed using Fisher's exact test, which indicated a statistically significant association (p < 0.001). The
results indicate that younger age was a risk for success in silicone intubation, although the finding in the
older age group should be treated with caution due to the small number of cases. The results of silicone

intubation according to age are shown in Fig. 2.
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58.33% 41.67%
............... Total
1) Participants (15)
Success (100%) Failure /
Outcome | Frequency (n) Percent (%)
B Success 21 58.33
B Failure 15 41.67
Total 36 100.0

In the study population, 58.33% (21) had a successful outcome of silicone intubation,
while 41.67% (15) had an unsuccessful outcome.

Fig. 1. Outcome of silicone intubation in the study population

Study Population

Total = 22 Total p-value

Total = 14 21 /
il

0

15 0.00*
(p < 0.05)

Statistically
36 Significant

< 2 years > 2 years
Age of Patients

@9 Success @ Failure

< 2 years > 2 years Overall
Success: 21 (95.5%) Success: 0 (0.0%) Success: 21 (58.3%)
Failure: 1(4.5%) Failure: 14 (100.0%) Failure: 15 (41.7%)

Total: 22 Total: 14 Total: 36

C‘)’ Key Message:
Success rate is significantly higher in patients < 2 years compared to > 2 years (p < 0.05).

Fig. 2. Comparison of success in differentage groups of the study population
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treatment failure. Among the 9 female patients, 8 (88.9%; 95% CI: 56.5%—-98.0%) had a successful

outcome, while 1 (11.1%) experienced treatment failure. Fisher's exact test was used for assessing the

association between gender and treatment outcome due to the small, expected cell counts. There was no

statistically

significant difference in success of silicone intubation between the two genders (p = 0.56),

suggesting that gender did not significantly impact the success of silicone intubation in the present study.

Treatment outcomes according to gender are shown in Fig. 3.
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Total Participants

Sex of Patients
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Male (n = 27) Female (n = 9) | P-VALUE
Q Success 15 6 21 0.56
© Failure 12 3 15 0.56 & (p=005)
sl Not statistically
Total 27 9 36 Significant
Interpretation:
There is no statistically significant difference in the outcome of silicone intubation between male and female participants
(p = 0.56 > 0.05).

Fig. 3. Comparison of outcome of silicone intubation according to gender

DISCUSSION

Overall success rate for silicone intubation in the present study was 58.3% as compared to majority
of published series. Earlier studies have shown a wide range of success with silicone intubation for
congenital nasolacrimal duct obstruction (CNLDO) and patient age, disease severity, surgical technique,
length of tube retention, length of follow-up and study design have all been cited as factors that affect
success rates. This relatively poor success rate reported in the present study could be due to the
characteristics of the patients included in the study and the treatment setting, and not to the lack of
effectiveness of silicone intubation. A study by the Turkish group in primary nasolacrimal duct intubation in
older children found a success rate of 73.3%. Children were included in the study aged 7-15 years, with a
mean follow-up of 8.8 months and a mean silicone tube removal period of 4.6 months. The higher success
rate as compared to the present study is attributed to the differences in patient characteristics, follow -up
period, tube retention period, and the surgical management. Further, the Turkish study was conducted in
older children and in a particular surgical technique and a well-defined postoperative follow-up procedure.
These disparities highlight the importance of not assessing treatment results just by percentages overall, but
by patient age, disease characteristics, surgical competence and postoperative management (21). Also, in a
prospective, randomized comparative study comparing probing to bicanalical silastic intubation, overall
success rate for bicanalical intubation was 89.2%. Important to note is the investigators' categorization of
CNLDO into simple and complex types and the marked differences in success rates with silastic intubation
compared to probing, 85.2% and 47.4% respectively. In the current study, the classification system used was
not comparable to differentiating simple from complex obstruction. This difference may have played a role
in the differences in treatment outcomes, since the complexity of the disease is an important factor in
determining the choice and success of surgical treatment (22). The results of the present study can also be
contrasted with previous studies showing good outcomes associated with silicone intubation for children
with chronic CNLDO. Dortzbach et al. reported excellent outcomes in 82.5% of children intubated with
silicone who failed to pass a probe (congenital and acquired obstruction included) (23). Successful silicone
intubation results have also been reported in Indian series in children with CNLDO with varying rates
reported between different studies, depending on the technique used and the population studied. A
retrospective review of 152 eyes demonstrated a 95% success rate after silicone intubation with Ritleng and a
modified fixation technique after a mean of ~3.5 years of follow-up. The higher success rate of this study
compared to the current study could be due to variations in surgical technique, sample size, follow -up

period, and patient selection. Thus, conclusions about comparisons with other studies should be drawn
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judiciously (24). A Pakistani study comparing the success rate of primary nasolacrimal intubation in
children aged 2—4.8 years with artificial tears alone gave a success rate of 89.2%. Success rates were 92% for
children under 2 years, 90% for children between 2-3 years and 71% for children between 3—4 years. The age
group and the clinical setting in the current study were also similar to the findings from this study. There
are several potential differences that could explain the lower success rate found in the present study when
compared with others, including differences in number of patients, inclusion criteria, severity of the disease,
surgical procedure, tube retention time, postoperative care, and postoperative follow -up. However, both
studies suggest there is a relationship between younger age and better treatment outcomes (25).

The age seems to be a significant consideration in the treatment of CNLDO. In the current study,
children under 2 years of age were significantly more likely to be cured than older children. The number of
participants over 2 years of age was very small and thus the findings of this age group do not have the
statistical power necessary to draw a definitive age-specific conclusion; but the observed trend is clinically
relevant. The same has been shown in the past with the older age group. Some studies reported by Mannor
et al. showed that the success rate for nasolacrimal duct probing decreased over time from 92% at 12 months
to 42% at 60 months. Other studies have also indicated that older age is associated with lower success rate,
indicating that age may be an important predictor of treatment failure (26).

The current results are not to be considered as proof that silicone intubation should routinely be
carried out at the age of 24 months. Instead, they advocate the use of early surgical intervention in young
children with chronic obstruction, especially when non-surgical management has not been successful, and
when there is a falling likelihood of spontaneous resolution. Conservative treatment may be indicated if
clinically appropriate in younger children, but in older children, if there is persistent obstruction, discussion
of surgical options should be encouraged, including probing, silicone intubation, balloon catheter dilation,
or other lacrimal surgery depending on clinical and anatomical factors.The findings of this study add to the
list of evidence on the efficacy of silicone intubation for CNLDO, but there are some methodological
drawbacks to be noted. First, the sample size was relatively small, and thus limited in its statistical power
and generalizability of the findings. Second, consecutive sampling from one institution may have included
selection bias and it may not have been representative of the wider population of children with CNLDO.
Third, the relatively short follow-up might have underpowered the study to detect late recurrence or
delayed complications. Earlier work have employed significantly longer follow -up periods, and changes in
the length of the period of follow -up can affect the reported success rates.

Therefore, larger multicenter prospective studies with longer follow-up are recommended in the
future. These investigations should include a standardised definition of the treatment success, formalisation
in defining the severity and complexity of CNLDO, documentation of previous interventions, as well as the
standardized silicone tube retention time and evaluation of postoperative complications. Another
stratification by age would also be relevant as age seems to affect treatment results. These methodological
enhancements would enable better comparison of the studies and prompt the choice of the optimal time and

surgical technique for each clinical entity of CNLDO.
CONCLUSION

Silicone intubation is moderately effective for CNLDO, with success rates significantly higher in

children under 2 years.

Study limitations:

The study used non-probability consecutive sampling, which may have introduced selection bias.
This was a hospital-based study with a small sample size and hence the results cannot be generalized.

Factors affecting the outcome of the procedure other than age of patients were not studied.

Ll

Intervention 24 months is strongly recommended.
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