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Abstract

Background To survey variation in management of congenital nasolacrimal duct obstruction (CNLDO) by oculoplastic and
paediatric ophthalmologists in the UK.

Methods A 14-question online survey was sent to all members of the British Oculoplastic Surgery Society (BOPSS) and the
British and Irish Paediatric Ophthalmology and Strabismus Association (BIPOSA) in February 2020. The aim was to
establish preferred primary, secondary and tertiary interventions for CNLDO treatment, with emphasis on the use of
nasoendoscopy and ductal intubation. Results were compared with a national survey from 2007 to observe trends in
management.

Results One hundred and three responses from single-speciality consultants were analysed. In total, 71.8% of CNLDO
patients were assessed by paediatric ophthalmologists. Fluorescein dye disappearance test was the commonest investigation,
and paediatric consultants were five times more likely to perform Jones test. No clinicians performed outpatient probing. Age
of first intervention was most commonly 12 months, although more interventions are being conducted at younger ages than
in 2007. Preferred primary procedure for both subspecialties was syringe and probe under general anaesthetic, with 43.9% of
oculoplastic consultants using nasoendoscopy vs 12.9% of paediatric consultants. Most common re-do procedure for both
subspecialties was nasoendoscopy-guided syringe and probe + intubation. In contrast to 2007, dacryocystorhinostomy is
now the commonest tertiary procedure, with endonasal approach twice as common as external.

Conclusion Despite changes in approach since 2007, there is still considerable variation between oculoplastic and paediatric
ophthalmologists regarding treatment preferences for CNLDO, particularly the use of nasoendoscopy. We propose a national
audit of CNLDO treatment outcomes to potentially standardise treatment protocols.

Introduction

Congenital nasolacrimal duct obstruction (CNLDO) is the
commonest cause of paediatric epiphora [1]. It can occur as
a result of a distal obstruction in the nasolacrimal duct,
which is most often due to an imperforate valve of Hasner;
it can also result from bony abnormalities or stenosis of the
inferior nasal meatus.

It is widely accepted that in the majority of infants,
CNLDO spontaneously resolves within the first 12 months
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of life [2]. Based on this, a conservative approach is
favoured as first-line management for this period. However,
more recent data suggest that there is a plateau in the rate of
spontaneous resolution as early as 9 months [3].

Conservative management includes monitoring of visual
development and lacrimal sac massage, plus topical anti-
biotics as required. However, in case of non-resolution,
further intervention involving invasive procedures under
general anaesthesia is indicated. Whilst tear drainage can be
assessed in clinic by use of the fluorescein dye dis-
appearance test (FDDT), detailed investigation of the
nasolacrimal system would require imaging in the form of
dacryocystography. Surgical options include probing of the
nasolacrimal duct, insertion of stents or dacryocystorhi-
nostomy (DCR)—all of which can be performed with or
without nasoendoscopy.

There is evidence to suggest that the timing of probing
can affect the success rate [4]. Whilst it seems to be more
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successful at an early age, there have been cases when it has
been effective at a later stage [5]. However, some authors
advocate caution in delaying the initial probing as pro-
longed inflammation may reduce the likely success [6].

Thus, when considering the timing of intervention, one
must balance the risk of general anaesthesia especially as
there is a high chance of spontaneous resolution against the
potential risks of delaying treatment.

Puvanachandra et al. [7] conducted a survey in 2007
which showed significant variability in the timing and order
of the aforementioned surgical interventions. We were keen
to see if, over a decade later, there has been any move
towards a consensus approach in managing these infants.
We also wanted to compare if there was any difference in
management plans between paediatric ophthalmologists and
oculoplastic surgeons.

Methods

A 14-question survey was designed using Google Forms
(Google; California, United States). The aim was to survey
oculoplastic and paediatric ophthalmology consultants
across the UK. To reach as many consultants as possible
from these subspecialties, two professional organisations
were identified—British Oculoplastic Surgery Society
(BOPSS) and British and Irish Paediatric Ophthalmology
and Strabismus Association (BIPOSA). A link to the survey
was sent out via their respective mailing lists to 168 mem-
bers of BOPSS and 260 members of BIPOSA. Responses
were collected between 31 January and 29 February 2020.

The survey asked whether patients were managed pri-
marily by paediatrics or oculoplastics; which diagnostic
tests were performed in the clinic setting; the age at which
surgical intervention is considered; whether any stents or
balloons were used; and whether the procedures were per-
formed with nasoendoscopy. The authors also aimed to
establish each respondent’s preference for primary and any
subsequent procedures. Each survey question also had an
option for free text response.

Results

The overall response rate from both societies was ~25%
(108/428); 41 (38%) respondents were oculoplastic con-
sultants, 62 (57%) were consultants with paediatric and
strabismus interest and 4 (3.7%) were general ophthalmol-
ogists of non-consultant grade. One individual (<1%) had
dual paediatric and oculoplastic consultant accreditation.
For the purposes of this study, responses from single-
specialty consultant ophthalmologists have been analysed
(n=103) and are described below.

The majority of survey respondents (71.8%) identified
that CNLDO patients enter the hospital eye service through
the paediatric ophthalmology clinic, compared to ~1 in 7
(14.6%) who are initially assessed by oculoplastic teams. In
total, 7.8% of survey participants report that patients are
referred to either subspecialty.

Once in the clinic, the majority of survey participants
from both paediatrics (62.9%) and oculoplastics (61.0%)
choose to perform the FDDT to aid initial diagnosis. Where
the use of FDDT was equally represented in both sub-
specialties, there was a more notable difference in those
choosing to exclude diagnostic tests and perform clinical
examination only; 24.3% of paediatric and 36.6% of ocu-
loplastic consultants prefer this unaided approach. In further
contrast, paediatric consultants (11.7%) are five times more
likely to utilise the Jones test than oculoplastic colleagues
(2.4%).

As previously mentioned, there is no defined upper or
lower age limit on the treatment of CNLDO. We asked an
open-ended survey question to better understand the patient
age range for which clinicians would consider primary
intervention. Answers ranged from as young as 3 months to
a maximum of 10 years old, with the most common
response regarding lower age limit being 12 months of age.
Table 1 shows the distribution of answers between the
subspecialties.

In total, 100% of survey participants agreed that all
procedures should be conducted in theatre under general
anaesthetic; however, there were notable differences in the
preferred primary intervention between both subspecialties.
Just over half (53.7%) of all oculoplastics consultants prefer
simple syringe and probe procedures with no nasoendo-
scopy, compared to 43.9% of the same specialty who use
nasoendoscopy at this stage. Of the 19 oculoplastic indivi-
duals who use nasoendoscopy, only 3 (15.8%) required
ENT involvement. In contrast, three quarters of paediatric
consultants (77.4%) choose unguided syringe and probe as
primary intervention compared to eight individuals (12.9%)
who utilise endoscopy assistance. Of these eight paediatric
colleagues, only two (25%) sought ENT input. Perhaps
surprisingly, just under 5% of paediatric consultants also
consider stenting as part of the primary procedure. In
summary, as shown in Figs. 1 and 2, syringe and probe with
no nasoendoscopy is the most common choice of primary
intervention for both subspecialties. Oculoplastic surgeons
are more likely to use nasoendoscopy-guided procedures,
and less likely to ask for ENT assistance, than their pae-
diatric colleagues.

The most common secondary procedures for oculoplastic
surgeons are syringe and probe under nasoendoscopic gui-
dance (36.6%), followed by nasoendoscopy-assisted lacri-
mal intubation (26.8%). In total, 17.1% of oculoplastic
participants repeat a simple syringe and probe procedure as
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Table 1 Percentage distribution of answers between surveyed
consultants categorised by subspecialty.

% of surveyed
sub-speciality

ophthalmologists
Oculoplastics ~ Paediatrics
Diagnostic tests
FDDT 61.0% 62.9%
Examination only 36.6% 24.2%
Jones I/II test 2.4% 11.7%
Lower age limit to consider primary intervention
<1 year 12.2% 19.4%
>1 year 48.8% 53.2%
>18 months 19.5% 17.7%
>2 years 14.6% 6.5%
Primary procedure
Simple S +P 53.7% 77.4%
S + P (endoscopy guided) 43.9% 12.9%
S + P -+ stent 0.0% 1.6%
S + P + stent (endoscopy guided) 0.0% 3.2%
Secondary procedure
Simple S +P 17.1% 6.5%
S + P (endoscopy guided) 36.6% 29.0%
S + P -+ stent 9.8% 14.5%
S + P + stent (endoscopy guided) 26.8% 14.5%
Balloon cathether dilatation (endoscopy ~ 4.9% 3.2%
guided)
Refer 4.9% 27.4%
Tertiary procedure
Simple S + P 2.4% 0.0%
S + P (endoscopy guided) 0.0% 1.6%
S + P -+ stent 4.9% 4.8%
S + P + stent (endoscopy guided) 29.3% 14.5%
DCR 63.4% 17.7%
Refer 9.8% 54.8%

Fig. 1 Oculoplastic
management pathway. Most
common management pathways
between surveyed oculoplastic
consultants for primary,
secondary and tertiary
interventions of CNLDO.

Most common
pathway

2nd most common

pathway S

Oculoplastics

34 most common
pathway
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their second management step. Management preferences for
paediatric subspecialty colleagues regarding re-do proce-
dures are as follows: 29.0% choose syringe and probe with
nasoendoscopy as their re-do procedure; the same percen-
tage (29.0%) choose to stent with an equally observed split
for with (14.5%) or without (14.5%) nasoendoscopy, and
slightly fewer would refer onwards (27.4%), although it is
not specified if that would be to a different subspecialty or
unit. Less than 5% of each subspecialty perform balloon
catheter dilatation, with or without endoscopy.

Lastly, we asked participants what their tertiary man-
agement step would be if the re-do procedure is unsuc-
cessful. Of the oculoplastic surgeons who go on to perform
DCR, 68% prefer endonasal DCR and 32% choose an
external approach. Of the paediatric consultants who per-
form DCR procedures (15%), there was an equal divide
between endonasal and external approach. Tertiary man-
agement by paediatric ophthalmologists is most commonly
(54.8%) to refer to oculoplastic teams.

Discussion

We conducted a national survey to observe how children
with CNLDO are managed by oculoplastic and paediatric
subspecialties in the UK. We were also keen to note if there
had been any changes in management preferences over the
last decade in comparison to a similar survey in 2007 by
Puvanachandra et al. [7]. This comparison is detailed in
Table 2.

The majority of children with CNLDO today continue to
enter hospital eye services through the paediatric ophthal-
mology clinic, similar to referral patterns in 2007. This
referral pathway is particularly appropriate given the
strengthening evidence of association between CNLDO and
amblyopia in recent years. Ramkumar et al. [8] found that
the prevalence of defined amblyopic risk factors in children

!
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Fig. 2 Paediatric management
pathway. Most common
management pathways between
surveyed consultant paediatric
ophthalmologists for primary,
secondary and tertiary
interventions of CNLDO.
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Table 2 Comparison of our
results to national survey of
CNLDO management from
2007 (Puvanachandra et al.).

% of surveyed ophthalmologists

2007: Puvanachandra et al.
(n=100)

2020: Current study
(n=103)

Investigation

Sub-speciality mostly managing CNLDO patients

Routinely performing FDDT

Lower age limit of 12 months for syringe and probe

Office probing
Primary procedure

Syringe and probe

% of all primary procedures using nasoendoscopy

% of nasoendoscopy cases requiring ENT

involvement

Secondary procedure
Refer

Repeat syringe and probe
Lacrimal intubation
Balloon catheter dilatation
Tertiary procedure

Refer

Lacrimal intubation
Endonasal DCR

External DCR

Paediatrics (69%) Paediatrics (71.8%)

49.0% 62.1%
74.0% 51.5%
0.0% 0.0%

100.0% 96.1%
25.0% 26.2%
24.0% 19.2%
7.0% 18.4%
64.5% 42.7%
35.5% 32.0%
0.0% 3.9%

37.6% 36.9%
48.4% 25.2%
28.0% 58.0%
50.0% 33.0%

with CNLDO to be 14.78%, and Mocanu et al. [9] report an
odds ratio of 4.32% between CNLDO and amblyopia.
Astigmatism of greater severity has also been noted in eyes
with CNLDO compared to healthy contralateral eyes of the
same patient [10], with hypermetropia being the most
common astigmatic error [11]. For these reasons, the
importance of a thorough refractive examination of children
with CNLDO should be highlighted. Where possible, pae-
diatric ophthalmologists are therefore best suited to initially
assess children with CNLDO.

Regarding initial diagnosis, FDDT remains the most
commonly performed investigation. In comparison to
Puvanachandra et al., our survey reports increased use of
FDDT since 2007, although reasons for this have not been
identified.

Our survey shows outpatient clinic probing continues to
remain highly uncommon in the UK, despite international
paediatric ophthalmologists stating it is the second most
common intervention in their practice [12]. Data from the
Paediatric Eye Disease Investigator Group (PEDIG) in 2014
reports a success rate of office probing of 75% with nil
complications encountered [13]. Success rates were lower in
bilateral symptoms and children with multiple signs of
CNLDO. The PEDIG technique involves stat topical
anaesthesia and infant restraint with assistance, where
Kothari et al. [12] describe a trialled technique of topical
antibiotics pre- and post-probing with oral dextrose solution
to supplement the anaesthetic effect of topical anaesthesia.
Despite the reported high success rates, there are no ran-
domised control trials to identify any clinical advantage

SPRINGER NATURE
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Fig. 3 Overview of survey
results. Flowchart showing the
various management pathways
of CNLDO as detailed by
surveyed ophthalmologists.

Probe only
n=2

(with endo =0, w/o endo = 2)

n

between early outpatient probing and probing under
anaesthetic. With this in mind, one cannot exclude the risks
of general anaesthetic in young children, especially in
children with genetic anomalies causing craniofacial mal-
formations and cardiac compromise.

Almost unanimously from our survey, the primary
intervention for CNLDO remains syringe and probe under
general anaesthetic in theatre (96%). A minority perform
probing only, claiming syringing would not change man-
agement, and two consultants report stenting as primary
intervention to theoretically reduce need for recurrent pro-
cedures. As shown in Fig. 3, our survey reports 27% of all
primary procedures are done with endoscopic assistance.
Despite increasing evidence to support higher success rates
of endoscopically assisted probing [14], this rate is similar
to Puvanachandra et al. in 2007 (25%). This possibly
reflects plateaued levels of endoscopically trained personnel
and/or access to specialist equipment. Nevertheless, the
advantages of nasoendoscopy are well recognised. The
technique allows for better visualisation of obstruction and
implementation of probing with the option to carry out
additional treatments like inferior turbinate infracture, if
required, under a single anaesthetic.

Our own departmental audit data in 2019 of 142 eyes of
CNLDO patients found an overall (with and without
endoscopic guidance) initial probing success rate of 80.9%.
Of the successful 115 initial procedures, 43% were done
with endoscopic guidance and 57% without, with the caveat

SPRINGER NATURE

103 Surveyed Ophthalmologists

—

Intubate
n=2

Syringe + Probe
n=299

(with endo = 27, w/o endo = 72) (with endo = 1, w/o endo = 1)

=

n=2 n=43 n=3

1 n=4 n

Refer
n=21/103

% n=12 n=11 n=12 n=4
Refer
n=26/82

that the majority of CNLDO patients are seen through the
paediatric clinic and thus primarily treated by paediatric
ophthalmologists who do not routinely use nasoendoscopy.
This trend is reflected in our national survey results, where
oculoplastic consultants are nearly four times more likely
(43.9%) than paediatric colleagues (12.9%) to use endo-
scopic guidance with primary probing. Of the 27 patients in
our audit who required re-do procedures, two-thirds had
undergone a primary procedure without nasoendoscopy
compared to one-third with endoscopic guidance. Our
departmental audit suggests a lower chance of needing re-do
procedures if the primary procedure is done with endo-
scopic guidance.

The optimal age for interventional management of
CNLDO remains debated. By asking an open-ended ques-
tion in our survey regarding age limits, we were able to
assess the true variance in practice. We found that the
majority of surveyed ophthalmologists (51.5%) continue to
benchmark 12 months as a lower age limit, although this is
a lower percentage majority than in 2007 (74%). This
suggests clinicians are considering a wider age range at
which to intervene, as encouraged by Sathiamoorthi et al.
[2] who found spontaneous resolution to plateau after
9 months of age and initial probing success to diminish after
15 months. However, many studies report no age-related
correlation between success and interventions such as out-
patient probing [13], primary and repeat probing [15] or
endoscopically guided probing [16]. These contradicting
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results leave us far from a firm consensus regarding optimal
age for intervention.

Regarding re-do procedures, our survey indicates
nasoendoscopy-guided syringe and probe is the most
favourable option with both paediatric ophthalmologists
and oculoplastic colleagues; however the preference to refer
(18.4%) has increased than when previously surveyed in
2007 (7%). This may be confounded by the larger propor-
tion of paediatric than oculoplastic consultants replying to
our survey, further emphasising the sub-speciality nature of
ophthalmology. Overall rates for second-stage management
with ductal intubation remain similar between the two
national surveys in 2007 (35.5%) and 2020 (32%)
(Table 2). In contrast, balloon catheter dilatation was more
favourably represented in our survey (4%) than previously
(0%). However, it is unclear whether this is due to truly
increased use of the technique or simply representative of
the participants surveyed.

When it comes to the third stage of management, the
current survey would appear to suggest a change of pre-
ferences over time. Our survey highlights DCRs are nearly
three times (35.9%) more commonly performed than in
2007 (13%). This is in parallel with a reduced rate of
lacrimal intubation at the third step of management, from
48% in 2007 to 25.2%. This could indicate a shift in
management trend from ductal stenting to DCR, as the latter
provides more definitive treatment. Indeed, reported success
rates of paediatric DCR are as high as 100% for certain sub-
groups [17, 18] and 97% for lacrimal intubation [19].

It was interesting to observe a considerable shift in DCR
technique since the previous survey. In 2007, external DCR
was preferred by 50% of participants compared to 28%
expressing preference for an endonasal approach. Our sur-
vey yields combined subspecialty figures of 33% for
external DCR and 58% for endonasal, showing an increased
preference for endonasal surgery.

We would like to acknowledge the limitations of our
survey that have been considered whilst conducting this
comparative study. The response rate to our survey (25%)
could have been higher from both oculoplastic and pae-
diatric subspecialties. By disseminating the survey
through BOPSS and BIPOSA, some non-member clin-
icians may not have been able to participate, potentially
explaining the small sample size (n=103). For true
comparison between the surveys in 2007 and 2020, the
same participants would need to be questioned. Never-
theless, although this would allow direct comparison, it
may not reflect true changes in management; individual
clinicians may become comfortable with familiar inter-
ventions and be reluctant to change technique, whereby a
new snapshot survey of different participants may reflect
current preferences more accurately. Whilst one must
consider the limiting factors of the survey, it is

undoubtedly useful in showing trends across the country
in the management of CNLDO.

As shown by this national survey, although there have
been some changes in treatment preferences for CNLDO,
considerable variation is still prevalent. Figure 3 sum-
marises the stepwise variance described by individuals
who responded to our survey. To better streamline
CNLDO management, we propose consideration for a
national audit of CNLDO intervention outcomes. Con-
sidering children with CNLDO can undergo repeated
episodes of general anaesthetic to facilitate treatment, and
the amblyopic association of the condition, there is value
in gathering national data that has the potential to stan-
dardise treatment protocols.

Summary
What was known before

e The majority of CNLDO patients in the UK are initially
assessed by paediatric ophthalmologists.

e Most common initial procedure by surveyed ophthal-
mologists in the UK was probe and syringe.

e Most common re-do procedure was repeat probe and
syringe, and most common tertiary procedure was ductal
intubation.

What this study adds

e Oculoplastic and paediatric ophthalmologists report
different pathways in managing CNLDO, with oculo-
plastic surgeons more likely to use nasoendoscopy-
guided procedures. The overall use of nasoendoscopy
has increased compared to the 2007 national survey.

e Most common initial procedure for both subspecialties
remains syringe and probe under anaesthetic in theatre,
with outpatient clinic probing being highly uncommon
in the UK.

e Paediatric DCR surgery is nearly three times more
commonly performed compared to 2007, with the
majority now being performed endonasally. This is in
parallel to a reduction in ductal intubation.
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