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Abstract

Background: To ascertain the success of lacrimal intubation and DCR in alleviating epiphora due to functional nasolacrimal duct

obstruction (FNLDO).

Methods: Consecutive adult patients with epiphora attending a tertiary lacrimal clinic from May 2010 to February 2021 were

reviewed to identify cases with FNLDO. FNLDO was defined as epiphora with the exclusion of alternate causes of watering on

clinical examination, patent lacrimal syringing, normal DCG, and post-sac delay on DSG. Epiphora resolution and improvement

rates in FNLDO were compared between lacrimal intubation and endo-DCR.

Results: 23 endo-DCRs (20 patients, 65% females, mean age 68.9+12.2) and 41 intubations (29 patients, 61.2% females, mean age

65.0+14.1) performed in FNLDO were included. Resolution of epiphora was achieved in 15 of the DCR procedures (median follow-

up 9 months) compared to 14 of intubations (median follow-up 10 months). Significant epiphora improvement (i.e,, either impro-

vement or resolution) was noted in 21 DCRs and 24 intubations. Seven patients undergoing intubation as the primary procedure

had endo-DCR performed following the intubation. Among respondents to a phone questionnaire, 53.8% who had endo-DCR

(median 69 months) and 50% that had intubation (median 28 months) reported significant improvement in epiphora.

Conclusions: Improvement in epiphora due to FNLDO was approximately 59% in intubations, while the success of endo-DCR was

higher (91%). The long-term results of these interventions warrant further investigation.
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Introduction

Epiphora patients with a patent but dysfunctional nasolacri-
mal duct (NLD) drainage (i.e., 'functional block’) are commonly
encountered in the lacrimal clinic™. Nevertheless, the evidence
regarding the preferred intervention in this scenario, namely
lacrimal intubation or DCR, is limited®3. Furthermore, due to
lack of uniformity in diagnosing and defining functional NLD
obstruction (FNLDO), most studies reporting success rates of
lacrimal intubation®->) or DCR®-'% do not differentiate between
anatomical NLD stenosis (NLDS) and FNLDO in their 'functional
block' cohort.

Dacryocystography (DCG) and dacryoscintigraphy (DSG) can be
combined to determine the specific cause of NLD impairment,

differentiating anatomical stenosis (NLDS) from non-anatomical
FNLDO!212 The current study reports the results of lacrimal
intubation in FNLDO and compares them to those of endosco-
pic DCR in this group.

Materials and methods

Data was collected retrospectively from consecutive adult
patients with epiphora attending the Royal Adelaide Hospital
lacrimal clinic from May 2010 to February 2021. The study re-
ceived Institutional Review Board (IRB) approval and adhered to
the tenets of the Declaration of Helsinki.

Based on the clinical assessment, patients with puncto-canalicu-
lar obstruction/stenosis, eyelid malposition/paralysis, potential
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Table 1. Demographic and Preoperative Baselines of FNLDO patients stratified by treatment group.

Endoscopic DCR

(n=23 for 20 patients)

Age (mean years) 68.9+12.2
Gender (% female) 65%

Duration of epiphora (median months [range]) 24 [2-72]
Epiphora (Munk) severity (mean) 433+1.0

Lacrimal Intubation
(n=41 for 29 patients)
65.0£14.1 0.33
62.1% 0.84
36 [2-240] 0.24
4.06+0.90 0.48

FNLDO functional nasolacrimal duct obstruction; DCR dacryocystorhinostomy

causes of reflex tearing, acute dacryocystitis, or previous lacrimal
surgery were excluded. Patients with canalicular or nasolacrimal
duct obstruction on DCG were excluded. In addition, those with
presac delay or normal transit on DSG were excluded.

FNLDO diagnosis was based on patent lacrimal syringing along
with a normal DCG and a post-sac delay on DSG. All Imaging
studies were performed by trained radiologists and assessed by
an experienced oculoplastic surgeon, as previously described .
Patients diagnosed with FNLDO were presented with two
options: Silicone tube intubation or endoscopic DCR. They were
advised that the success rate of intubation may be lower than
that of DCR and that intubation is generally a less invasive pro-
cedure with a potentially faster recovery. They were told that in
the event of failure of intubation to resolve epiphora, DCR could
be offered as a secondary procedure. We then proceeded based
on the patient's choice.

Procedures

All procedures were carried out or supervised by a tertiary ocul-
oplastic surgeon (D.S.). In patients who elected to undergo DCR,
powered endoscopic DCR without intubation was performed
under general or local anesthesia with sedation as previously
described"¥. Briefly, the osteotomy was performed with a punch
(Hajek Koffler, Martin, Tuttlingen, Germany) and powered rough-
diamond DCR burr (Medtronic-Xomed, Jacksonville, FL, USA).
Mucosal apposition and complete bone overage with anterior
and posterior lacrimal flaps were ensured. No stents were used
in any of these patients. Postoperative instructions included
daily nasal douching with a saline spray for two weeks that com-
menced the day after surgery. For patients electing to proceed
with intubation, Nunchaku® (FCI Ophthalmics, Boston, MA, USA)
silicone self-retaining bicanalicular nasolacrimal intubation stent
was used. Intubation was conducted under general or local
anesthesia with sedation, and tubes were left in place for eight
weeks.

Success of intervention

Epiphora resolution was determined based on the final posto-
perative assessment in the clinic and was scored as follows: 1)
complete resolution of epiphora; 2) partial resolution; and 3)

no resolution or worsening of epiphora. The assessment of suc-
cess was based on the last postoperative follow-up before the
secondary procedure if subsequent surgical procedures were
undertaken to treat epiphora.

A telephone questionnaire was conducted to evaluate longer-
term outcomes. The patients were asked to quantify their
symptoms on the following scale: 1) complete resolution of
epiphora; 2) significant improvement; 3) slight improvement; 4)
no change; and 5) worsening of epiphora. Patients were also as-
ked if they would recommend the treatment they had to others
suffering from watery eyes.

Statistical analysis

Data were analyzed by the StatSoft Statistica software, version
10 (StatSoft, OK, USA). Means were compared by Student's t-test.
In skewed data, medians were compared by the Mann-Whitney
U test. Proportions were compared by the chi-square or Fisher
exact test, as appropriate. A two-sided p-value < 0.05 was consi-
dered significant.

Results

A total of 64 consecutive symptomatic eyes/lacrimal systems of
49 patients with FNLDO were included (Table 1). Among these,
23 DCRs (20 patients, 65% females) and 41 intubations (29
patients, 62.1% females; p=0.84) were performed as the primary
procedure. The mean age in the DCR and intubation groups
was 68.9+12.2 years (range 42-90) and 65.0+14.1 years (range
34-86), respectively (p=0.33). There was no significant difference
in the median duration of epiphora between the DCR (24 [range
2-72] months) and intubation (36 [range 2-240] months) groups
(p=0.24). There was no significant difference in the baseline
epiphora (Munk) severity between the DCR (4.33£1.0) and intu-
bation (4.06+0.90) groups (p=0.48).

The postoperative follow-up was a median of 9 (range 2-84)
months for the DCR procedures and 10 (range 2-55) months for
the intubations (p=0.53). Figure 1 presents the comparison of
postoperative outcomes (for endoscopic DCR versus lacrimal
intubation) at the last clinical follow-up appointment and at the
time of the extended follow-up via phone questionnaire.
Resolution of epiphora was achieved in 15 (65.2%) of the DCR
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Figure 1. Comparison of postoperative outcomes (for endoscopic DCR
versus lacrimal intubation) in functional nasolacrimal duct obstruction
patients, at the last clinical follow-up appointment and at the time of an
extended follow-up via phone questionnaire. (1) Self-reported resolu-
tion or improvement of epiphora (clinical follow-up); (2) Self-reported
resolution or significant improvement of epiphora (phone question-

naire). <- p=0.017, % p=0.006

procedures compared to 14 (34.1%) of intubations (p=0.017).
The number of cases with an improvement of epiphora (i.e.,
either improvement or resolution) was 21 (91.3%) of DCRs and
24 (58.5%) of intubations (p=0.006). Only one patient (4.3%)
undergoing DCR as the primary procedure had a DCR revision
with intubation 78 months postoperative due to anatomical fai-
lure. Following this, the patient reported resolution of epiphora
(and a patent ostium was demonstrated). In comparison, seven
patients (17.1%, p=0.24) undergoing intubation as the primary
procedure had DCR performed at a median of 17 (range 10-55)
months following the intubation. Following the secondary DCR,
epiphora resolved in four (of the seven) patients and remained
unimproved in three despite anatomical patency.

All cases were contacted for a phone questionnaire. Out of

the 41 patients that did not undergo a subsequent lacrimal
procedure, twenty-eight patients (37 eyes; 13 DCRs, and 24
intubations) responded, representing a 59.1% DCR and 70.6%
intubation response rate. The median time from the procedure
to the phone audit was 69 (range 18-82) months for the DCRs
and 28 (range 7-66) months for the intubations (p=0.003). Of the
DCR procedures, 7 (53.8%) reported significant improvement or
resolution, compared to 12 (50.0%) of intubation respondents
(p=0.64).

Specifically, of the eight DCR respondents that reported resolu-
tion of epiphora at their final clinical follow-up, three remained
epiphora free at the time of the long-term phone audit, three
reported significant improvement, and two reported no impro-
vement. Of the five that reported improvement of epiphora on
their final clinical follow-up, only one remained improved at the
time of the phone audit. Of the ten intubation respondents that

reported resolution of epiphora at their final clinical follow-up,
at the time of the phone audit, three reported that epiphora
remains resolved, five reported significant improvement, and
two reported no improvement. Of the six that reported impro-
vement of epiphora on their final clinical follow-up, only two
remained improved at the time of the phone audit. Out of the
eight that had no improvement following the intubation at their
final clinical follow-up, two reported significant improvement,
one reported slight improvement, while five remained unchan-
ged at the time of the phone audit.

Eight (61.5%) of the DCR and 15 (62.5%) of the intubation res-
pondents attested that they would recommend the procedure
to others suffering from watery eyes (p=1.0).

Finally, the patients who underwent a subsequent lacrimal pro-
cedure (following intubation or DCR) were also contacted. Out
of the seven patients that underwent a secondary DCR following
their intubation, six responded to the phone audit (median 39
[3-122] months postoperative). Two reported resolution, one
reported slight improvement, and three reported worsening.
The DCR patient who underwent subsequent revision and tube
placement reported worsening epiphora (122 months follow-
up).

Discussion

Debate exists amongst clinicians as to the first-line manage-
ment for FNLDO. Some regard lacrimal intubation as first-line
treatment, while others perceive intubation as inferior to DCR in
this scenario®'>19, We thus sought to audit our intubation and
endoscopic DCR results in cases of FNLDO.

We found that lacrimal intubation in FNLDO improved epiphora
in 59% of cases. Furthermore, 17% of all intubated patients wan-
ted further surgical intervention (due to insufficient improve-
ment) and underwent a secondary endoscopic DCR. At the final
clinical follow-up, the intubation success rate was lower than
that of endo-DCR, as the latter attained almost a 2-fold higher
resolution rate (65%) and a significantly higher overall epiphora
improvement rate (91%). Therefore, our experience suggests
that lacrimal intubation may be less effective than endo-DCR in
most cases of FNLDO.

The possibility of selection bias between these two groups
should be acknowledged. While several baseline factors were
shown to be comparable between the treatment groups (e.g.,
diagnosis of FNLDO, demographics, severity, and duration of
epiphora), other variables could not be controlled for due to the
retrospective nature of this study. Most significant is the possibi-
lity of surgeon influence when patients chose to undergo either
intubation or endo-DCR. Although patients were given a choice,
only a randomized trial could eliminate such bias.

One previous study directly compared the results of lacrimal in-
tubation (using Crawford tubes) to DCR in patients with a patent
but dysfunctional NLD drainage®. Cho et al.®’ defined FNLDO
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as patency to syringing but with evidence of post-sac delay on
DSG but notably did not perform DCG. Arguably, this diagnos-
tic methodology combines NLD stenosis and non-anatomical
functional delay in the "functional block" cohort. In the current
study, FNLDO was diagnosed based on the combined findings
of syringing, DCG, and DSG. This diagnostic approach likely
enables differentiation of FNLDO from NLDS?'?. Cho et al.®
report complete resolution of epiphora in 81.3% of endo-DCRs
and 68.5% of intubations at six months of follow-up. Unlike our
findings, the difference was not statistically significant. Further-
more, the complete resolution rate in both treatment groups
was substantially higher than herein reported. These discrepan-
cies may stem from the different definitions of FNDLO in the
studies or differences in techniques.

To our knowledge, no published studies evaluated lacrimal in-
tubation in FNDLO proven on combined DCG and DSG findings.
There are, however, series that evaluated lacrimal intubation in a
homogenous cohort of NLDS cases, verified via detection of par-
tial anatomical blockage on DCG. Angrist et al."® reported a 74%
success rate in this group, comparable to the proportion repor-
ted by Cho et al.®). On the other hand, in a prospective study by
Bleyen et al."”, the success rate of intubation in the NLDS cohort
was only 52%. Our findings may suggest that success rates may
be lower in a homogenous cohort of FNLDO.

Regarding DCR, previous studies that did not differentiate
between partial stenosis and functional block report 50-94%
success rates in this combined group of patients®-'%. Only two
studies investigated the effect of DCR on true functional block
(i.e., confirmed by DCG and DSG). Peter and Pearson‘® reported
that 54% of eyes with normal anatomy on DCG had successful
external DCRs. Wormald and Tsirbas™ demonstrated a success
rate of 84% of endo-DCR in FNLDO patients. Our reported (epip-
hora resolution) success rate of 65% for endo-DCR is within the
range of these two studies. Our long-term results based on the
phone questionnaire suggest that the success rate dropped to
54% in the subset of patients that responded.

However, the findings of our phone questionnaire should be
interpreted with caution. Firstly, the response rate (i.e., 59% of
DCRs and 70% of intubations) introduces a possible selection
bias in both groups. Secondly, while the last clinical postopera-
tive follow-up time was the same in both treatment groups, the
time from treatment to the phone questionnaire was significant-
ly longer in the DCR patients. This temporal bias may preclude
comparison of the phone audit results between the groups, as it
may erroneously portray a greater decline in DCR success when
compared with intubation. These limitations notwithstanding, at
a median of 69 months post-DCR and 28 months post lacrimal
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intubation, approximately 60% of respondents in both groups
attested that they would recommend the intervention to others.
Further limitations of this study firstly include its retrospective,
non-randomized nature. Second, while anatomical success

rates are reported for the endo-DCR outcomes, such objective
(anatomical) outcomes are not possible for lacrimal intubation
in functional impairment. Therefore, the post-op outcome is cli-
nician rated and may be prone to observation bias. Furthermore,
it should be acknowledged that a telephone questionnaire may
encourage the respondent to exaggerate outcomes in order to
please the interviewer.

Conclusion

This study is the first to ascertain the success rate of lacrimal in-
tubation and endo-DCR in functional NLD obstruction, utilizing
clinical assessment and comprehensive lacrimal imaging (DCG
and DSG) to ensure a homogenous cohort (excluding anatomi-
cal stenosis). The results of this single-center audit suggest that
improvement in epiphora may be expected in approximately
59% of intubations, while the success of endo-DCR was signifi-
cantly higher (91%). Nevertheless, preliminary evidence based
on our phone questionnaire may suggest that the improvement
following DCR may diminish after several years. The long-term
results of these interventions in FNLDO warrant further investi-
gation to draw a definite conclusion.
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