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Abstract

Objective: To survey current practices in the management of acquired lacrimal drainage obstructions in adults in
the Nordic countries, and to identify the challenges in providing treatment to aid discussions on which procedures
should be offered, how treatment can be improved and services organized.

Method: A detailed questionnaire was sent to 79 ophthalmological clinics performing lacrimal surgery in the five
Nordic countries, making this the largest pan-Nordic survey of lacrimal drainage procedures to date. The
questionnaire included items on the frequency of lacrimal surgery, the specialty of the surgeon (ENT or
ophthalmology), referral rates and current management depending on type of lacrimal obstruction and presence of
infection.

Results: The response rate was 65%. Results show the widespread use of canaliculodacryocystoplasty (CDCP)
with silicone tube stenting at an early stage both for canalicular stenosis and nasolacrimal duct obstructions (NLDO),
but with marked differences in the duration of stenting. After dacryocystitis, dacryocystorhinostomy was the preferred
approach but CDCP was considered an option. A conservative approach was generally adopted in the surgical
treatment of functional epiphora, and it was unlikely that eyelid surgery would be performed for this indication at
about half of the clinics. Respondents reported that a lack of surgical competence and training was their greatest
challenge, and that the demand for treatment was greater than the resources available.

Conclusions: The Nordic countries face challenges in terms of training and the provision of lacrimal surgery. The
use of CDCP for complete NLDO is controversial as it is not based on solid evidence. The period for which the stent
is left in place following CDCP varies in all types of obstruction, and there is a lack of consensus. These findings
highlight the need for further studies into both the optimal duration of silicone stenting following CDCP, and the
success and cost-effectiveness of CDCP in treating NLDO.

Keywords: Epiphora; Functional epiphora; Lacrimal drainage
obstruction; Lacrimal stenosis; Management; Lacrimal surgery;
Dacryocystorhinostomy; Canaliculadacryocystoplasty

of dacryocystorhinostomy (DCR) [7-14] or preoperative evaluation
[15]. To the best of our knowledge, the preferred lacrimal procedure in
adults has not been investigated previously.

The aim of this study was thus to survey the practices used in the
management of ALDO in the Nordic countries, and to identify the
challenges in providing treatment.

Introduction

Watery eyes are a common complaint in general ophthalmology.
When caused by increased tear production due to ocular surface
disease, poor tear quality or eyelid malposition, it is referred to as
lacrimation or reflex tearing. Epiphora, on the other hand, is the term
describing excess tears due to the reduced function of the lacrimal
drainage apparatus, caused by either partial or complete obstruction,
or by a lacrimal pump failure [1].

Materials and Methods

A 16-item anonymous questionnaire, consisting of questions on the
frequency of lacrimal surgery, the specialty of the surgeon (ENT or
ophthalmology), referral rates and management, was created using an
online platform (Survey Monkey Inc.). The Ethics Review Board at

About 45% of patients referred for tearing are found to have Karolinska Institutet, Stockholm, Sweden, concluded that ethical

acquired lacrimal drainage obstruction (ALDO) [2], which is
associated with significant morbidity. Patients with ALDO have been
found to experience limitations in the activities of daily life similar to
those reported by patients listed for second eye cataract surgery [3].

Published surveys of the procedures used in lacrimal surgery have
been concerned with congenital lacrimal stenosis [4-6], various aspects

approval was not needed, and as no item concerned individual
patients, and therefore no approval was sought. The study adhered to
the Declaration of Helsinki.

Contact information for ophthalmological clinics affiliated to the
National Health Service and private clinics offering lacrimal surgery in
the Nordic countries was collected via the Nordic Society of
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Oculoplastic and Reconstructive Surgery and official lists of
ophthalmological clinics. An invitation to participate was sent by
email, either to the person in charge of lacrimal surgery or the director
of each clinic. Each clinic was asked to complete one questionnaire
reflecting the collective management strategies of the clinic. Personal
reminders were sent after six to eight weeks. Completion was not
mandatory for any items of the questionnaire, and thus the number of

responses varied between items. For this reason, the results are
presented as absolute numbers as well as percentages.

Table 1 presents the 16 items of the questionnaire and their response
options. Items were constructed so that previous responses affected the
next question presented, so when DCR was not performed, the
following items relating to that procedure were bypassed.

No. Question and response options
1 Which Nordic country do you work in?
Denmark, Finland, Iceland, Norway or Sweden
9 What type of clinic do you work in?
Academic, Regional or Private
3 Does your clinic provide a syringing, probing and stent insertion service for adults?
Yes/No
4 How many canaliculodacryocystoplasty (CDCPs) with stent insertion are performed at your clinic per year?
<2, <10, <20, <50, >50
5 How long is the tube usually left in place following CDCP?
1 month/2 months/3 months/6 months/Longer than 6 months.
6 Is dacryocystorhinostomy (DCR) performed at your clinic?
Yes/No
7 Approximately how many DCRs are performed at your clinic per year?
<2, <10, <20, <50, >50
8 Is DCR performed endoscopically, or using an external approach?
External, Endoscopic, Both
9 In complex cases, or when revisional surgery is required, do you refer the patient to another clinic?
Yes/No
10 Do ENT surgeons perform DCRs at your clinic?
Yes/No
1 Are you, as an ophthalmologist, involved in these ENT-led procedures, for example, helping with probing and follow-up?
Yes/No
12 Approximately how many patients are referred from your clinic to the ENT department for DCR per year?
<2, <10, <20, <50, >50
At first presentation, which procedure would you be most likely to adopt in the case of punctal stenosis, proximal canalicular stenosis, distal canalicular
stenosis, non-infected nasolacrimal duct obstruction (NLDO), NLDO with chronic infection, previous dacryocystitis, previous nasal fracture or functional
13 epiphora?
Punctoplasty, Primarily CDCP with stenting, Primarily DCR, DCR or CDCP with the same frequency, DCR with a Jones tube, None of these
14 For a patient with recurrent or persistent symptoms, which procedure would you be most likely to adopt?
Response options as in item 13
15 Does your clinic offer eyelid surgery for functional epiphora?
Yes, Only in exceptional cases, No
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What do you feel is the greatest challenge in providing a lacrimal service at your clinic?

16 Free-text answers

Table 1: Items in the questionnaire and response options.

Results

The response rate was 65% (51 responses from 79 clinics): Denmark
7/10 (70%), Finland 9/15 (60%), Iceland 1/1 (100%), Norway 7/16
(44%) and Sweden 27/37 (73%). Respondents worked mainly in
regional clinics (63%), and the remainder in academic clinics
(University hospitals) (32%) or in private clinics (14%).

of the responding clinics, 69% provided
canaliculodacryocystoplasty (CDCP) with silicone stenting for adults.
About one-third of the clinics, 27% [9], provided a high-volume
service (>50 cases per year), 24% [8] performed fewer than 10 CDCPs
per year, and 48% [16] performed fewer than 20 per year, suggesting
that such services are decentralized in the Nordic countries. Sixteen
clinics, including the single respondent from Iceland, stated that they
did not perform CDCP in adults, showing wide variation in the use of
this procedure in the Nordic countries. The length of time the stent was
left in place also varied; in Denmark and Norway three months or less
was common, while in Sweden and Finland six months was common
at the majority of clinics (Table 2).

1 month 2 months | 3 months 6 months :160nths
Denmark | 1 (17%) 2 (33%) 3 (50%) 0 0
Finland | 0 1(12%) 2 (25%) 5 (63%) 0
Iceland 0 0 0 0 0
Norway |0 0 4 (100%) 0 0
Sweden | 0 0 3(21%) 11 (79%) 0
Total 1(3%) 3(9%) 12 (38%) 16 (50%) 0

Table 2: Length of time the stent is left in place following CDCP, by
country.

Only about 50% of the responding clinics performed DCR, and of
those, 36% performed fewer than 10 per year. Three high-volume

centres were identified, with over 50 cases per year (3 of the 25 where
DCR was performed). Figure 1 shows the preference for endoscopic or
endonasal approach by country. ENT surgeons primarily provide DCR
in Finland and Denmark (where an ophthalmologist assists with
probing), while in Iceland, Norway and Sweden, ophthalmologists take
the overall lead.

W External approach Endonasal approach W Both

25%
— .
67%

17%

FINLAND
MN=3

SWEDEN TOTALN=25

NORWAY
- N=11

DENMARK
N=§

CELAND
N=1 N=4

Figure 1: Preference in approach for DCR surgery, by country.
External, endonasal and both procedures offered as a percentage of
the clinics at which DCR surgery was performed. N denotes the
number of clinics.

Tables 3 and 4 present the frequency of interventions for primary
ALDO and recurrence following an intervention, by country and
overall. In general, CDCP is preferred for obstructions above the
lacrimal sac and DCR for those located below, but CDCP is the first
option at 13 clinics (33%) for the treatment of non-infected
nasolacrimal duct obstruction (NLDO), and either CDCP or DCR
would be chosen at 3 clinics (18%). When treating recurrent or
persistent symptoms, DCR was preferred for the treatment of all
variants of NLDO at the majority of the clinics, but CDCP was an
option at some clinics.

Procedure
Usually Equal frequency CDCP | Neither CDCP nor| DCR with Jones
Puncto-plasty | CDCP Usually DCR | or DCR DCR tube
All 79 5 0 0 15 0
Den 83 16 0 0 0 0
Punctal stenosis
Fin 100 0 0 0 0 0
Ice 100 0 0 0 0 0
Nor 60 0 0 0 40 0
Swe 72 6 0 0 22 0
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All 14 59 0 3 1 14
Den 0 60 0 0 0 40
Proximal canalicular Stenosis
Fin 13 75 0 0 13 0
Ice 100 0 0 0 0 0
Nor 40 40 0 0 20 0
Swe 6 61 0 6 1 17
All 0 58 13 21 5 3
Den 0 20 40 40 0 0
Distal canalicular stenosis
Fin 0 78 11 1 0 0
Ice 0 0 0 100 0 0
Nor 0 60 20 0 20 0
Swe 0 61 6 22 6 6
All 0 33 38 18 8 3
Den 0 0 83 17 0 0
Non-infected NLDO
Fin 0 22 33 22 1 11
Ice 0 0 100 0 0 0
Nor 0 40 20 20 20 0
Swe 0 50 28 17 6 0
All 0 10 69 8 8 5
Den 0 0 83 17 0 0
NLDO with chronic infection
Fin 0 11 78 0 0 1
Ice 0 0 100 0 0 0
Nor 0 40 20 0 20 0
Swe 0 6 72 6 1 66
All 0 5 77 8 8 3
NLDO with history of | pen 0 0 83 17 0 0
dacryocystitis
Fin 0 11 89 0 0 0
Ice 0 0 100 0 0 0
Nor 0 20 40 20 20 0
Swe 0 0 78 6 1" 6
All 0 16 59 11 11 3
NLDO with history of nasal Den 0 20 60 20 0 0
fracture
Fin 0 13 63 13 0 13
Ice 0 0 100 0 0 0
Nor 0 40 20 0 40 0
Swe 0 1" 67 1" 1" 0
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All 9 43 3 0 43 3
Den 0 80 0 0 20 0
Functional epiphora
Fin 0 63 0 0 38 0
Ice 100 0 0 0 0 0
Nor 40 20 0 0 20 20
Swe 0 31 6 0 63 0

Table 3: Response to item 13: “Which procedure would you be most likely to adopt in the first instance?”, by country and overall (%).

Of the responding clinics, 22 (48%) either did not offer eyelid
surgery for functional epiphora, or only in exceptional cases. The
responses regarding eyelid surgery are given in Table 5.

Thirty responses were obtained to the final free-text item
concerning respondents’ opinions on the challenges they faced in
providing a lacrimal service. These are given in supplementary file. Of
these, 13 cited problems regarding a lack of surgical competence. In
nine cases, the respondent felt that the resources available were

insufficient to meet the demand (long waiting times, limited resources,
large number of patients), and two stated that lacrimal surgery was not
prioritized nationally by their governments. Four respondents felt that
the referral of patients with lacrimation or functional epiphora was a
distraction from their main service, which they felt, by implication,
was lacrimal surgery of outflow obstructions. Two expressed concerns
over ENT surgeons performing DCR surgery, and then expecting the
ophthalmologist to manage follow-up and persistent symptoms.

Procedure
Puncto- Usually Usually Equal frequency CDCP | Neither CDCP nor| DCR with Jones
plasty CDCP DCR or DCR DCR tube
All 0 34 23 14 11 17
Den 0 40 20 20 0 20
Distal canalicular stenosis
Fin 0 43 0 43 14 0
Ice 0 0 0 0 0 100
Nor 0 25 50 0 25 0
Swe 0 33 28 6 11 22
All 0 9 74 9 9 0
Den 0 20 60 20 0 0
Non-infected NLDO
Fin 0 0 71 14 14 0
Ice 0 0 100 0 0 0
Nor 0 0 75 0 25 0
Swe 0 1 78 6 6 0
All 0 3 83 3 6 6
Den 0 17 67 17 0 0
NLDO with chronic infection
Fin 0 0 100 0 0 0
Ice 0 0 100 0 0 0
Nor 0 0 75 0 25 0
Swe 0 0 83 0 6 11
NLDO with history of dacryocystitis | All 0 3 83 3 6 6
Den 0 17 83 0 0 0
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Fin 0 0 100 0 0 0
Ice 0 0 100 0 0 0
Nor 0 0 50 0 25 .
Swe 0 0 83 6 6 5
Al 0 3 76 6 6 .
NLDO with history of nasal fracture Den 0 20 60 20 0 0
Fin 0 0 100 0 0 0
Ice 0 0 100 0 0 0
Nor 0 0 75 0 25 0
Swe 0 0 2 6 6 17
Al 6 24 18 9 42 o
Functional epiphora Den |0 40 40 0 20 o
Fin 0 17 33 33 17 0
Ice 100 0 0 0 0 0
Nor 25 25 0 0 50 0
Swe 0 24 12 6 59 o

Table 4: Response to item 14: “For a patient with recurrent or persistent symptoms, which procedure would you be most likely to adopt?”, by

country and overall (%).

Only in exceptional
Yes cases No
Denmark 6 (86%) 1 (14%) 0
Finland 7 (78%) 1(11%) 1(11%)
Iceland 0 1(100%) 0
Norway 2 (33%) 2 (33%) 2 (33%)
Sweden 9 (39%) 9 (39%) 5 (22%)
Total 24 (52%) 14 (30%) 8 (17%)

Table 5: Availability of eyelid surgery for functional epiphora by
country.

Discussion

This paper presents the results of the largest pan-Nordic survey of
the management of adult lacrimal duct obstruction. By mapping the
procedures employed by country and clinical scenario, we were able to
provide a baseline regarding standard practice, and hence a reference
point for comparison.

The current practice regarding the management of ALDO in the
Nordic countries largely follows the standards of care elsewhere,
although the use of CDCP in treating adult NLDO, especially after
acute dacryocystitis, in cases of chronic infection or stenosis
recurrence, is less common elsewhere. The Nordic approach is
arguably controversial, as it is not based on solid evidence. Few studies
have been published regarding the outcome of CDCP in adults. Only

one small study has been conducted on CDCP for complete NLDO, by
Angrist and Dortzbach, who reported a success rate of 22% (2/9) when
using bicanalicular silicone stenting in adults [16]. This outcome
should be compared with the success rates of 86% to 97% that have
been reported for endonasal DCR [17-19], and 90% to 96% for the
external approach [20-24]. Success rates for other types of obstruction
are reported to be 88% for canalicular stenosis [25], and between 60%
and 76% for partial NLDO [26,27].

We found that the length of time the stent was left in place after
CDCP varied between countries. The majority of clinics in Finland and
Sweden left stents in situ for six months, while in Denmark and
Norway they are normally removed 3 months postoperatively. This
may lead to the assumption that the longer stenting duration in
Finland and Sweden is related to the use of CDCP in the management
of NLDO, but this is not the case. More clinics in Norway, where three
months is standard, are likely to choose CDCP for the treatment of
NLDO than in Finland, where 63% of clinics leave the stent in place for
six months. The duration of stenting following CDCP, for any type of
obstruction, is probably related to local tradition, as there is a lack of
evidence in the literature supporting any particular duration.

Functional epiphora is diagnosed when lacrimation and anatomical
stenosis have been excluded as the principal cause and the poor
outflow is attributed to lacrimal pump failure [1,28]. Treatment of this
entity is generally aimed at improving pump function through eyelid
surgery, such as treating laxity or lateral canthal elevation to aid medial
flow. These results in symptomatic improvement in 63%-87% of
patients postoperatively [29-32], but about half of the clinics in this
Nordic survey would either not perform lid surgery for this indication,
or be unlikely to perform it. In the case of functional epiphora, the
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situation may be further complicated by the co-existence of an
incomplete obstruction [33]. One study has reported a success rate of
59% in patients with a patent lacrimal drainage system on syringing
who were treated with CDCP [34]. Success rates for DCR in the setting
of functional epiphora vary from 50% to 81% [34,35]. In the present
study, one clinic offered DCR for functional epiphora, and another 15
clinics offered CDCP, but only 8 would repeat this treatment if
symptoms recurred, reflecting a generally conservative approach to
surgery for this indication. Given the limited resources available,
reserving procedures for those patients with functional epiphora and
severe symptoms is perhaps a reasonable approach.

Asked to identify their greatest challenges in providing a lacrimal
service the respondents expressed frustration over the fact that the
demand for lacrimal surgery far exceeds the resources available, and
that the condition is not given sufficient priority, despite the socially
isolating effects of epiphora. Respondents also expressed the desire for
surgical training. A lack of DCR-trained surgeons in the Nordic
countries could explain the popularity of CDCP in the treatment of
NLDO, as it is a faster, less invasive, and a less expensive procedure,
with a shorter learning period for the surgeon. The patient is also able
to return to work the same day, and may prefer this intervention.
However, in the limited number of studies on the efficacy of CDCP in
treating NLDO, a lower success rate has been reported, and subsequent
reoperation and additional visits may, therefore, increase costs. Further
studies are required and a cost-benefit analysis is needed to determine
whether CDCP or DCR is more cost-effective. If it is found that DCR
is less costly in the long term, surgical training in DCR should perhaps
be prioritized.

Conclusion

In conclusion, the Nordic countries face challenges in terms of
training and the provision of lacrimal surgery. There is little support in
the literature for the use of CDCP for complete NLDO, but this may be
the only option available if there is a lack of DCR-trained surgeons in
the Nordic countries. The duration of stenting following CDCP varies
for all types of obstruction, and is probably related to local tradition, as
there is a lack of evidence supporting a particular duration. These
findings highlight the need for further studies into both the optimal
duration of silicone stenting following CDCP, and the success and cost
effectiveness of CDCP in the treatment of NLDO.
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