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Summary
Background The aim of this study was to profile
patients with simple and complex congenital naso-
lacrimal duct obstruction (CNLDO) and to determine
the success rates of interventions at a third-level
referral center.
Methods In this retrospective and comparative study,
medical records of patients with CNLDO were re-
viewed. Demographic data, types of CNLDO, sur-
gical approach, type of silicone intubation, as well
as outcome were recorded up to 3 months after the
intervention. Obstruction location was identified
by probing and irrigation following the American
Academy of Ophthalmology (AAO) approach. Success
rates were calculated for treatment approach and age
group.
Results Based on the outcome of 130 eyes with
CNLDO, the overall success rate was 96%. The mean
age of patients was 2.5± 2.2 months; 73% of cases
were simple and 27% were complex CNLDO. Five
children had to undergo reoperation; consequently,
there was a lower success rate in the complex CNLDO
(91%) than in the simple CNLDO subgroup (97%).
There was a male predominance (61.5%), which was
also present in the simple and complex CNLDO sub-
groups. The most frequent type of CNLDO was com-
plete nasolacrimal duct obstruction (NLDO, 55.4%),
followed by partial (17.7%) and bony NLDO (11.5%).
In 87% of eyes, initial probing was performed fol-

Trial Registry The authors confirm that all ongoing and
related trials for this retrospective study are registered.
ClinicalTrials.gov Number: NCT04931186.

R. Told, MD, PhD (�) · A. Pichler · B. Lackner · A. Kuchar ·
U. Schmidt-Erfurth · R. Dunavölgyi
Department of Ophthalmology and Optometry, Medical
University of Vienna, Spitalgasse 23, 1090 Vienna, Austria
reinhard.told@meduniwien.ac.at

lowed by dacryocystorhinostomy (10%). Mono- or bi-
canalicular lacrimal drainage system intubation was
used in 86% of eyes.
Conclusion The AAO-based diagnostic approach fol-
lowed by an individualized treatment regimen yielded
excellent success rates of 96% in unselected patients
with CNLDO. These success rates were independent
of patient age or gender.

Keywords CNLDO · Complex CNLDO · Congenital ·
Pediatric · Success rates

Retrospektive Analyse der Ergebnisse bei
kongenitaler Tränenwegsobstruktion in einem
Zentrum der Tertiärversorgung

Zusammenfassung
Hintergrund Ziel der vorliegenden Studie war es, ein
Profil der Patienten mit einfacher und komplexer kon-
genitaler Tränenwegsobstruktion zu erstellen und die
Erfolgsraten der unterschiedlichen Interventionen in
einem medizinischen Zentrum der Tertiärversorgung
zu ermitteln.
Methoden In dieser retrospektiven Studie wurden die
Krankenakten von Patienten mit kongenitaler Tränen-
wegsobstruktion (CNLDO) ausgewertet. Demografi-
sche Daten, Typ der CNLDO, chirurgischer Ansatz,
Typ des Silikonschlauchs sowie die Ergebnisse wurden
bis zu 3 Monate nach der Intervention dokumentiert.
Der Ort der Obstruktion wurde durch Sondieren und
Spülen gemäß dem Ansatz der American Academy
of Ophthalmology (AAO) ermittelt. Die Erfolgsraten
wurden entsprechend dem Behandlungsansatz und
der Altersgruppe berechnet.
Ergebnisse Basierend auf den Ergebnissen von 130 Au-
gen mit CNLDO betrug die Gesamterfolgsrate 96%.
Im Mittel lag das Alter der Patienten bei 2,5± 2,2 Mo-
naten; in 73% der Fälle bestand eine einfache und in
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27% eine komplexe CNLDO. Eine erneute Operation
wurde bei 5 Kindern erforderlich; daher war die Er-
folgsrate in der Untergruppe mit komplexer CNLDO
niedriger (91%) als in der Gruppe mit einfachen
CNLDO (97%). Es waren mehr männliche Patienten
betroffen (61,5%); dies war auch in den Untergruppen
mit einfacher und komplexer CNLDO der Fall. Häu-
figster CNLDO-Typ war ein kompletter Verschluss des
Ductus nasolacrimals (NLDO; 55,4%), gefolgt von par-
tiellem (17,7%) und knöchernem NLDO (11,5%). Am
häufigsten (87%) wurde eine Tränenwegssondierung
durchgeführt, gefolgt von der Dakryozystorhinosto-
mie (10%). Eine mono- oder bikanalikuläre Intuba-
tion des Tränenwegsystems erfolgte bei 86% der Au-
gen.
Schlussfolgerung Der AAO-basierte diagnostische
Ansatz mit anschließendem personalisierten Behand-
lungsschema erbrachte eine ausgezeichnete Erfolgsra-
te von 96% bei unselektierten Patienten mit CNLDO.
Diese Erfolgsrate war unabhängig vom Patientenalter
oder Geschlecht.

Schlüsselwörter CNLDO · Komplexe CNLDO ·
Kongenital · Pädiatrisch · Erfolgsraten

Introduction

Congenital tear duct obstruction and specifically con-
genital lacrimal duct obstruction (CNLDO), with its
main symptom of epiphora, followed by discharge re-
fractory to treatment, is relatively common in new-
borns [1–3]. According to previously published lit-
erature, between 1 and 12% of the affected infants
become symptomatic [4, 5] Studies differentiate be-
tween a simple variant, which is considered the most
common reason for CNLDO [6], caused by the per-
sistence of Hasner’s membrane [7], and more com-
plex types of CNLDO [8, 9]. These account for up
to 17% of cases in patients with CNLDO [6, 9] and
are associated with syndromes or embryonic anoma-
lies, comprising a myriad of entities such as aplasia of
the punctum, partial or total canaliculus aplasia, com-
bined or isolated canaliculus, lacrimal sac, and ductus
nasolacrimalis aplasia as well as malformations of the
canaliculus system [8, 10]. To date, male gender, older
age at presentation, and poorer outcomes have been
reported to characterize the complex CNLDO patient
cohort [9, 11].

This retrospective analysis aimed to profile patients
with CNLDO and determine the success rates of inter-
ventions at a third-level referral center. In these pa-
tients the exact location of the obstruction was identi-
fied by probing and irrigation following the diagnostic
approach of the American Academy of Ophthalmol-
ogy (AAO; [12]).

Methods

This retrospective study was undertaken at the De-
partment of Ophthalmology and Optometry, Med-
ical University of Vienna, Austria. This study was
approved by the Ethics Committee of the Medi-
cal University of Vienna (ClinicalTrials.gov Number:
NCT04931186) and followed the tenets of the Decla-
ration of Helsinki. Medical records of patients with
CNDLO who were referred to the Department of
Ophthalmology and Optometry, Medical University of
Vienna, Austria, between 1 January 2013 and 31 De-
cember 2017 were reviewed.

Presence of facial malformations, eyelid position
disorders, abnormal nasal bone structure, agenesis or
ectopic lacrimal puncta, or congenital fistulas of the
lacrimal sac were not considered exclusion criteria as
this study investigated the whole spectrum of CNLDO.

The operation performed was based on age, clin-
ical symptoms, and probing results. Examining the
patients under general anesthesia helps to determine
the exact location of the obstruction and consequently
allows for differentiation between simple and complex
CNLDO, which determines the surgical approach.

Examination of the lacrimal drainage system was
conducted using a Bangerter cannula. Probe advance-
ment (soft stop, hard stop) and irrigation were used
to locate the site of obstruction, as illustrated by the
AAO [12]. Consequently, we differentiated between:

1. Complete canalicular obstruction: The Bangerter
cannula is advanced with difficulty, and irrigation
fluid refluxes from the same canaliculus

2. Complete common canalicular obstruction: A “soft
stop” is encountered at the level of the common
canaliculus, and irrigated fluid refluxes through the
opposite punctum and sometimes partially from
the same canaliculus as well

3. Complete nasolacrimal duct obstruction (NLDO):
The cannula is easily advanced to the medial wall of
the lacrimal sac, then a “hard stop” is felt, and irri-
gation fluid refluxes through the opposite punctum.
Often, the refluxed fluid containsmucus and/or pus

4. Partial NLDO: The cannula is easily placed, and irri-
gation fluid passes into the nose as well as refluxing
through the opposite punctum [12]

5. Bony obstructions [9, 11, 13]: The cannula is eas-
ily advanced to the medial wall of the lacrimal sac,
then a hard stop is felt, and irrigation fluid refluxes
through the opposite punctum and sometimes par-
tially from the same canaliculus too. Turning the
cannula by 90 degrees results in another hard stop
and the cannula cannot be advanced any further.
Again, irrigation fluid refluxes through the opposite
punctum and sometimes partially from the same
canaliculus

6. Atresia of the punctum: No lacrimal punctum is vis-
ible upon investigation
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We pre-specified that complete and partial NLDO are
considered simple CNLDO, all others are considered
complex CNLDO.

All four surgeons performing the operations were
trained ophthalmologists undergoing specialized sur-
gical training for oculoplastics including pathologies
of the lacrimal drainage system.

Data extracted from medical records comprising
demographic data, data on the time between initial
diagnosis and intervention, surgical approach, type of
silicone tube utilized (mono- or bicanalicular silicone
tube), silicone tube loss, clinical symptoms 1 week
and 3 months after surgical treatment, as well as pre-
and postsurgical medication were recorded. Also, re-
referrals were recorded, as patients were instructed to
report back to our center if symptoms reoccurred.

Treatment success was defined as the absence of
clinical signs of lacrimal drainage system obstruction
(epiphora, increased tear leak, mucous discharge).

Indication for re-treatment was defined as the
presence of clinical signs of lacrimal drainage system
obstruction, closure of DCR anastomosis, as well as
wound dehiscence.

Success rates were calculated for the following ap-
proaches:

� Initial probing: insertion of a modified Bangerter
lacrimal cannula to mechanically rupture Hasner’s
valve or by additionally applying high-pressure irri-
gation

� DCR [14]: creation of a new tear drain between the
lacrimal sac and the nose through the bone to the
nasal cavity

� Canalicular curettage [15]: Using a curettage, the
canaliculus is freed from debris

� Punctoplasty: A 1- to 3-snip procedure [16] was
used

Results are reported for different predefined age
groups, which are based on studies and Kaplan–Maier
analysis reporting success rates in different age
groups: patients aged between 2 and 6 months
(group A); patients aged between 6 and 12 months
(group B); patients older than 1 year (group C); and
patients aged over 2 years (group D; [17–19]).

As the data of this subgroup analysis are part of
an analysis including all age groups (see: Clinical-

Table 1 Demographic profile of children with CNLDO at initial presentation at a third-level referral center
Group A
(2–6 months)

Group B
(6–12 months)

Group C
(1–2 years)

Group D
(>2 years)

Cases
(n)

8 12 54 56

Female/male
(n)

5/3 5/7 18/36 22/34

Median age
(CI; months)

4.1
(3.7–4.6)

10.3
(8.4–11.3)

16.8
(16.8–20.3)

32
(27.2–50.2)

OD/OS
(n)

2/6 8/4 30/24 28/28

CI confidence interval, OD right eye, OS left eye

trials.gov NCT04931186), sample-size calculation was
initially performed for the difference in success rates
between endoluminal and external procedures. Only
one eye was analyzed in patients with bilateral symp-
toms to avoid dependent bias. If both eyes were af-
fected, the more severely affected laterality was in-
cluded. Analysis was performed using SPSS Statistics
(IBM SPSS Statistics for Windows, Version 26.0, IBM
Corp., Armonk, NY, USA). Data are presented descrip-
tively—number of patients (n), median± confidence
interval (CI), or mean± standard deviation (SD). Suc-
cess rates are reported as the percent number of pa-
tients with complete resolution of symptoms. Normal
distribution of metric variables was assessed using the
Shapiro–Wilk test. A univariate ANOVA model was
used to test for differences between groups. A Bonfer-
roni corrected post hoc test was used for comparison
between groups, while a chi-square test was used to
compare success rates between groups.

Results

A total of 130 eyes of 130 children with CNLDO were
evaluated in this retrospective analysis; 50 were fe-
male (38.5%) and 80 were male (61.5%).

Overall, 46 patients (35.4%) had bilateral symp-
toms, and 84 (64.6%) were unilateral. Selecting the
more severely affected eye shows that 68 (52.3%) were
right eyes and 62 (47.8%) were left eyes.

The demographic profile of all four age groups A–D
is summarized in Table 1.

Upon referral to our institution, 103 eyes (79.2%)
were treatment-naïve, except for Crigler’s lacrimal sac
compression. In total, 27 eyes (20.8%) were referred
to us receiving additional treatment after an unde-
termined period of unsuccessful Crigler’s lacrimal sac
compression; two eyes (1.5%) were treated with topi-
cal antibiotics (gentamicin), 13 eyes (10.0%) received
constringent eye drops (naphazoline in water and ar-
tificial tears; Oculotect fluid, Thea Pharma GmbH, Vi-
enna, Austria), and 12 eyes were treated with combi-
nation therapy: in eight eyes (6.2%) topical antibiotics
and constringent eye drops were prescribed, three
eyes (2.3%) were treated with continued lacrimal sac
massage combined with constringent eye drops, and
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Fig. 1 Subtypes of congenital NLDO and interventions per-
formed. NLDO nasolacrimal duct obstruction, DCR dacry-
ocystorhinostomy, numbers in boxes represent n

one patient (0.8%) received systemic antibiotics with
topical antibiotics as well as constringent eye drops.

All eyes scheduled for intervention were examined
under general anesthesia (100%), which enabled pre-
cise differentiation between simple CNLDO (73.1%,
95 eyes) and complex CNLDO (26.9%, 35 eyes), which
are presented in detail in Fig. 1. Complex CNLDO
comprised bony NLDO (11.5%, 15), complete canalic-
ular obstruction (7.7%, 10), atresia of the punctum
(5.4%, 7), as well as complete common canalicular
obstruction (2.3%, 3). There was no statistically sig-
nificantly difference in age between the simple and
complex groups (p= 0.08).

The two most common approaches used were ini-
tial probing (86.9%, 113 eyes) and DCR (10%, 13 eyes;
see Fig. 1). But punctoplasty (2.3%, 3 eyes) and
canalicular curettage (0.8%, 1 eye) were also applied.

Figure 2 shows lacrimal drainage system intuba-
tions used. Bicanalicular silicone intubation (BSI) was
most commonly applied (46.9%, 61 eyes), followed
by monocanalicular intubation (Monoka; FCI S.A.S.
France; 35.4%, 46 eyes); 23 eyes (17.7%) did not re-
ceive intubation of the lacrimal drainage system.

Table 2 Topical treatment following surgical intervention. Missing values (n= 7, 5.4%); Baneocin ointment is a combination
of neomycin and bacitracin

n %

Dexamethasone+ gentamicin with naphazoline eye drops 48 36.9

Dexamethasone+ gentamicin eye drops 21 16.2

Dexamethasone+ gentamicin ointment with paraffin gauze dressing 3 2.3

Gentamicin or Baneocin ointment with paraffin gauze dressing 10 7.7

Gentamicin or ofloxacin or Baneocin ointment 38 29.2

Naphazoline eye drops 3 2.3
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Fig. 2 Detailed summary of surgical interventions per-
formed in children with congenital nasolacrimal duct obstruc-
tion. This figure also displays the type of intubation used.
DCR dacryocystorhinostomy, BSI bicanalicular silicone intu-
bation, Monoka monocanalicular silicone intubation, numbers
in boxes represent n

There were statistically significant differences be-
tween age groups regarding the time until inter-
vention (p<0.0001, ANOVA). Patients aged between
two and 6 months (group A) at initial presentation
were scheduled for surgical intervention after a me-
dian time of 270 (CI: 178–452) days. Patients aged
between 6 and 12 months (group B), older than
1 year (group C), and patients aged over 2 years
(group D) had a similar waiting time for surgical in-
tervention of 122 (68–135) days, 135 (97–176) days,
and 161 (127–215) days, respectively. Statistically sig-
nificant differences between groups were only found
when comparing group A with all other groups (all
p< 0.0001).

A detailed summary of treatment prescribed post-
operatively is given in Table 2. The most frequent
postoperative medication used was a combination of
dexamethasone and gentamicin with naphazoline eye
drops (36.9%), antibiotic ointment (29.2%), or dexam-
ethasone and gentamicin eye drops (16.2%).

Regarding clinical appearance 1 month after surgi-
cal intervention, no occurrences were noted in 85.9%
of eyes. In nine of 61 eyes (14.8%) receiving BSI, the
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Table 3 Success rates based on eyes reported for age groups A–D and interventions. Data are presented as % (n)
Group A
(2–6 months)

Group B
(6–12 months)

Group C
(1–2 years)

Group D
(>2 years)

Initial probing 88% (8) 100% (12) 94% (53) 97% (40)

DCR n.a. n.a. n.a. 82% (13)

Punctoplasty n.a. n.a. n.a. 67% (3)

Canalicular curettage n.a. n.a. 100% (1) n.a.

DCR dacryocystorhinostomy, n.a. not applicable

bicanalicular silicone tube used was lost; 6.2% (8 eyes)
presented with local inflammation, swelling, or dislo-
cation of the silicone tube. One patient experienced
bleeding (0.8%).

The most frequent symptoms reported 3 months
after surgical intervention were epiphora (6.9%, nine
children), NLDO (6.2%, eight children), local in-
flammation (3.8%, five children), and closure of the
lacrimal punctum (2.3%, three children).

Of the eight children scheduled for re-operation, six
were planned to undergo balloon dacryoplasty with
BSI and two received an appointment for conjunctivo-
dacryocystorhinostomy (CDCR). Of these eight chil-
dren, only five (two for CDCR and three for balloon
dacryoplasty with BSI) appeared for reoperation; in
three, the problems resolved with no need for further
treatment.

Consequently, we calculated an overall success rate
of 96% based on the evaluation of 130 eyes. Table 3
summarizes the success rates for groups A–D. There is
no statistically significant difference in success rates
between simple and complex NLDO (p=0.13). There
is also no statistically significant difference in success
rates between surgeons (p=0.72).

Discussion

This study presents a comparative profile of patients
referred to a tertiary eye center for CNLDO. The loca-
tion of the obstruction was identified by probing and
irrigation following the AAO approach [12]. We retro-
spectively analyzed charts aiming at reporting success
rates for simple (73.1%) and complex (26.9%) cases of
CNLDO as well as characterizing the patients’ pro-
files in a cohort of 130 patients, with a mean age of
2.5± 2.2 years. As previously described [20–22], we
found an overall male predominance (61.5%), which is
also true when grouping for simple (62.0%) and com-
plex (60.0%) CNLDO.

The predominant type of CNLDO was complete
NLDO (55.4%, see Fig. 1), which is classified as a re-
flux of fluid through the opposite punctum after the
advancement of the cannula ends with a “hard stop”
[12].

The overall success rate was 96% in this patient’s
collective. In accordance with previous studies [21,
22] as well as a study with a similarly large patient
cohort (138 eyes of 101 patients; [20]), lower success
rates were found in complex versus simple CNLDO,

which also applies to our study (91% and 97%, re-
spectively). However, the difference in success rate did
not reach the level of significance. Caution is advised
when comparing results, as the included patients rep-
resent a very heterogeneous group.

We could not confirm the low success rates of initial
probing in age groups C and D (1–2 years, >2 years, re-
spectively) published in the literature [7, 19, 21], rang-
ing between 94 and 98% in our patient collective. Also,
Valcheva et al. and Lin et al., both could not show an
association of success rates with age [23, 24]. Yet, it
should be mentioned that most of our patients under-
going initial probing in age groups C and D received
additional lacrimal drainage system intubation (81%
and 86%, respectively) in order to increase success
rates.

It is well documented that there are several con-
founders influencing success rates in complex CNLDO;
these are older age (>36 months), failed conservative
treatment, failed initial probing, or bony obstructions,
e.g., in craniofacial anomalies [20–22]. In our patient
cohort we did not find a statistically significant dif-
ference between simple and complex CNLDO groups
regarding age (p=0.08); however, there was a ten-
dency toward older age in the group with complex
CNLDO. Further, we cannot confirm results referred
to earlier that unsuccessful conservative pretreatment
lowers success rates. Of 27 eyes receiving unsuc-
cessful conservative pretreatment, only one patient
(3.8%) was scheduled for re-treatment after initial
surgical intervention, whereas seven (7.3%) out of
103 eyes without pretreatment were scheduled for re-
treatment (p=0.55). Further, we could not show that
bony NLDO is associated with lower success rates.
This may be due to the fact that out of 15 eyes with
bony NLDO, we treated 13 (86.7%) with primary DCR
combined with silicone intubation. This approach is
supported by previous studies. First, a meta-analysis,
which shows that DCR success rates improve by 5%
as soon as silicone intubation is performed. Second,
a study showing DCR outcome and complication rates
to be the same between pediatric and adult patients
[25], ranging between 77 and 95% [25, 26]. For all the
patients undergoing primary DCR included in this
study, an underlying condition was recorded, involv-
ing different types of syndromic craniosynostosis [27]
and one patient with Goldenhar syndrome [28].

In 86% of eyes, lacrimal drainage system intubation
was used. This was most commonly performed by BSI
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or monocanalicular intubation (see Fig. 2). Conse-
quently, 23 patients did not receive lacrimal drainage
system intubation. The data show that the decision
not to use any intubation means was clearly based on
age. In only three patients in the 0–12 months age
group, but in 20 patients aged >1 years or older, intu-
bation was omitted.

Patients aged between 2 and 6 months had to wait
statistically significantly longer (median 312 days)
than all other groups. This is due to the fact that
Kaplan–Meier analysis shows spontaneous resolu-
tion plateaus of between 40 and 50% resolution after
9 months of age [19]. However, there were no spon-
taneous resolutions recorded in this patient collec-
tive. The overall median time until intervention was
142 days (92–192), which is different from previous
studies in which the time ranges up to 600 days [29].
However, few data are reported in this regard.

Three months after intervention, themost common
symptoms reported were epiphora (9.8%) and NLDO
(8.7%). Yet, not all of these patients needed re-treat-
ment, leading to an overall success rate of 96% (see
Table 3).

Limitations

Our study has some limitations that warrant further
comment; it is of retrospective nature and only a 3-
month follow-up is available. This is due to the fact
that after the 3-month follow-up, patients are dis-
charged to the referring ophthalmologist with the
premise to report back to our institution in the case
of symptom worsening. Furthermore, the CNLDO
classification is based on the AAO probing approach
[12], which supports precise identification of the ob-
struction when performed by experienced surgeons.

Conclusion

This retrospective analysis of patients referred to
a tertiary center shows that the American Academy of
Ophthalmology-based diagnostic approach followed
by an individualized treatment regimen yields excel-
lent success rates of 96% in unselected patients with
congenital nasolacrimal duct obstruction. These suc-
cess rates are independent of patient age or gender.

Funding Openaccess fundingprovidedbyMedicalUniversity
of Vienna.

Conflict of interest R. Told, A. Pichler, B. Lackner, A. Kuchar
and R.Dunavölgyi declare that they have no competing inter-
ests.U. Schmidt-Erfurth:Consultancy forGenentech, Kodiak,
Novartis, Roche, RetInSight.

Open Access This article is licensed under a Creative Com-
mons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in
anymedium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to
the Creative Commons licence, and indicate if changes were

made. The images or other third party material in this article
are included in the article’sCreativeCommons licence, unless
indicated otherwise in a credit line to thematerial. If material
is not included in the article’s Creative Commons licence and
your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Dantas RR. Lacrimal drainage system obstruction. Semin
Ophthalmol. 2010;25(3):98–103.

2. Grossmann T, Putz R. Anatomy, consequences and treat-
ment of congenital stenosis of the lacrimal passage in new
borninfants. KlinMonblAugenheilkd. 1972;160(5):563–72.

3. MacEwenCJ,YoungJD.Epiphoraduringthefirstyearof life.
Eye(Lond). 1991;5(Pt5):596–600.

4. Cassady JV. Developmental anatomy of nasolacrimal duct.
AMAArchOphthalmol. 1952;47(2):141–58.

5. Crigler LW. The treatment of congenital dacryocystitis.
JAMA. 1923;81(1):23–4.

6. Das AV, et al. The incidence of lacrimal drainage dis-
orders across a tertiary eye care network: customiza-
tion of an indigenously developed electronic medical
record system-eyesmart. Ophthalmic Plast Reconstr Surg.
2019;35(4):354–6.

7. KartiO,etal. Thenaturalprocessofcongenitalnasolacrimal
duct obstruction and effect of lacrimal sac massage. Int
Ophthalmol. 2016;36(6):845–9.

8. Kushner BJ. The management of nasolacrimal duct ob-
struction in children between 18 months and 4 years old.
JAAPOS. 1998;2(1):57–60.

9. Bansal O, et al. Congenital nasolacrimal duct obstruction
update study (CUP study): paper II—profile andoutcomes
of complexCNLDOandmasquerades. Int J PediatrOtorhi-
nolaryngol. 2020;139:110407.

10. Busse H, Müller KM, Mewe L. The therapy of con-
genital dacryostenosis. Klin Monbl Augenheilkd.
1981;178(5):341–6.

11. Ali MJ, et al. Simple vs complex congenital nasolacrimal
duct obstructions: etiology, management and outcomes.
IntForumAllergyRhinol. 2015;5(2):174–7.

12. American Academy of Ophthalmology. Lacrimal drainage
systemirrigation. 2021. https://www.aao.org/image/new-
mediabeacon-item-66. Accesssed5.1.2022.

13. Ali MJ, Paulsen F. Syndromic and nonsyndromic sys-
temic associationsof congenital lacrimal drainageanoma-
lies: a major review. Ophthalmic Plast Reconstr Surg.
2017;33(6):399–407.

14. Ullrich K, Malhotra R, Patel BC. Dacryocystorhinostomy.
TreasureIsland: StatPearls;2021.

15. Bothra N, et al. Punctal dilatation and non-incisional
canalicular curettage in the management of infectious
canaliculitis. Orbit. 2020;39(6):408–12.

16. Caesar RH,McNab AA. A brief history of punctoplasty: the
3-sniprevisited. Eye(Lond). 2005;19(1):16–8.

17. HonkuraY, et al. Nasolacrimal duct opening to the inferior
nasal meatus in human fetuses. Okajimas Folia Anat Jpn.
2017;94(3):101–8.

18. KashkouliMB,KarimiN,KhademiB.Surgicalmanagement
ofcongenitalnasolacrimalductobstruction;oneprocedure
forall versusallprocedures forone.CurrOpinOphthalmol.
2019;30(5):364–71.

19. Sathiamoorthi S, Frank RD, Mohney BG. Spontaneous
resolution and timing of intervention in congenital

K CNLDO 171

http://creativecommons.org/licenses/by/4.0/
https://www.aao.org/image/new-mediabeacon-item-66
https://www.aao.org/image/new-mediabeacon-item-66


original article

nasolacrimal duct obstruction. JAMA Ophthalmol.
2018;136(11):1281–6.

20. Kashkouli MB, et al. Late and very late initial probing
for congenital nasolacrimal duct obstruction: What is the
causeof failure? BrJOphthalmol. 2003;87(9):1151–3.

21. KashkouliMB,KassaeeA,TabatabaeeZ.Initialnasolacrimal
duct probing in children under age 5: cure rate and factors
affectingsuccess. JAAPOS. 2002;6(6):360–3.

22. Maheshwari R. Success rate and cause of failure for late
probing forcongenitalnasolacrimalductobstruction. JPe-
diatrOphthalmolStrabismus. 2008;45(3):168–71.

23. Lin AE, et al. Comparison of treatment for congenital
nasolacrimal duct obstruction: a systematic review and
meta-analysis. CanJOphthalmol. 2016;51(1):34–40.

24. ValchevaKP,Murgova SV, andKrivoshiiska EK. Success rate
of probing for congenital nasolacrimal duct obstruction in
children. FoliaMed(Plovdiv). 2019;61(1):97–103.

25. Limbu B, et al. Comparing outcomes of pediatric and
adult external dacryocystorhinostomy in Nepal: Is age
aprognosticfactor?Orbit. 2017;36(4):237–42.

26. Edsel B, et al. Meta-analysis of randomized controlled
trials in dacryocystorhinostomy with and without silicone
intubation. CanJOphthalmol. 2018;53(5):466–70.

27. Wang JC, Nagy L, Demke JC. Syndromic craniosynostosis.
FacialPlastSurgClinNorthAm. 2016;24(4):531–43.

28. SchmitzerS,etal. GoldenharSyndrome—ophthalmologist’s
perspective. RomJOphthalmol. 2018;62(2):96–104.

29. FarrokhiS,etal. Congenitalnasolacrimalductobstruction:
a real-life study from the first symptoms to the results of
surgical treatment. Ophthalmologe. 2020;https://doi.org/
10.1007/s00347-020-01263-7.

Publisher’sNote SpringerNature remainsneutralwith regard
to jurisdictional claims in published maps and institutional
affiliations.

172 CNLDO K

https://doi.org/10.1007/s00347-020-01263-7
https://doi.org/10.1007/s00347-020-01263-7

	Retrospective analysis of congenital nasolacrimal duct obstruction outcomes in a tertiary referral center
	Summary
	Zusammenfassung
	Introduction
	Methods
	Results
	Discussion
	Limitations

	Conclusion
	References


