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ABSTRACT | Purpose: To determine the reliability of the
endoscopic dye transit test for the prediction of functional
success after dacryocystorhinostomy. Methods: A cross-sectional
study was conducted with 50 patients who underwent external
dacryocystorhinostomy Group or transcanalicular dacryocys-
torhinostomy Group and had anatomically patent ducts during
irrigation, with a minimum 6-month follow-up. The external
dacryocystorhinostomy, defined as the time from instillation of
the dye into the conjunctival sac until its flow from the rhinostomy
site, was performed in all patients. Positive predictive value of
the endoscopic dye transit test to assess functional success was
analyzed. The cutoff point was determined using a receiver
operating characteristic curve. Results: Of the 50 patients, 44
(88%) exhibited subjective improvement or complete resolu-
tion of epiphora (functional success). The best cutoff point
for the endoscopic dye transit test was 60 s. Of 39 patients
with endoscopic dye transit test <60 s, 38 (97.4%) exhibited
functional success, demonstrating a 97.4% positive predictive
value. Conclusion: The endoscopic dye transit test <60 s is a
reliable tool to predict functional success and good prognosis
after external or laser transcanalicular dacryocystorhinostomy.
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RESUMO | Objetivo: Determinar a confiabilidade do teste
endoscopico do corante na predicdo do sucesso funcional apés
dacriocistorrinostomia. Métodos: Estudo transversal com 50
pacientes submetidos ao grupo de dacriocistorrinostomia
externa ou grupo dacriocistorrinostomia transcanalicular e
que possuiam dutos anatomicamente patentes pela irrigacao,
com seguimento minimo de 6 meses. A dacriocistorrinostomia
externa, definida como o tempo desde a instilagdo do corante
no saco conjuntival até o fluxo do local da rinostomia, foi
realizada em todos os pacientes. O valor preditivo positivo do
teste endoscépico do corante para avaliar o sucesso funcional
foi analisado. O ponto de corte foi determinado usando uma
curva caracteristica de operacdo do receptor. Resultados: Dos
50 pacientes, 44 (88%) apresentaram melhora subjetiva ou
resolucdo completa da epifora (sucesso funcional). O melhor
ponto de corte para o teste endoscépico do corante foi de 60 s.
Dos 39 pacientes com teste endoscépico do corante <60 s,
38 (97,4%) apresentaram sucesso funcional, demonstrando
um valor preditivo positivo de 97,4%. Conclusao: O teste
endoscépico do corante <60 s é uma ferramenta confiavel
para predizer o sucesso funcional e o bom prognéstico apéds
dacriocistorrinostomia transcanalicular externa ou a laser.

Descritores: Doengas do aparelho lacrimal; Dacriocistorinosto-
mia; Endoscopia; Ducto nasolacrimal; Terapia a laser/métodos;
Lasers semicondutores; Valor preditivo dos testes

INTRODUCTION

Success after lacrimal surgery is poorly defined. The
most practical measure of success is control of symp-
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toms; however, this can be discordant with anatomic
outcome™. There is a discrepancy between anatomic
and functional success rates in dacryocystorhinostomy
(DCR). Even when some tear ducts are patent to irriga-
tion (anatomic success), the procedure does not neces-
sarily improve tearing symptoms (functional failure)?®”.
Approximately 10% of patients experience persistent
epiphora following anatomically successful DCR.

Qualitative evaluation, including lacrimal syringing,
fluorescein dye disappearance testing, air bubble tes-
ting, and functional endoscopic dye testing, may overes-
timate the functional success rates of the procedure.
Few reports exist on quantitative assessment of lacrimal
drainage. Slow postoperative tear transit can cause
epiphora®, despite anatomic and objective functional
postoperative success®.

External DCR (EDCR) remains the gold standard sur-
gical technique for nasolacrimal duct obstruction
(NLDO)"-1¥ with a 90% success rate®*. It is possible to
perform laser transcanalicular DCR (TDCR), but the sur-
gical success rate of this type of DCR is lower than that
of EDCR and endonasal DCR®-®. However, the absence
of incisions in the orbicularis muscle and lacrimal sac
could prevent lacrimal pump damage, resulting in better
tear drainage in patients who have undergone TDCR.

In this context, we determined the reliability of en-
doscopic dye transit test (EDTT) for the prediction of
functional success after EDCR or TDCR.

METHODS

This cross-sectional study was performed on 50 pa-
tients who underwent EDCR (25 patients) and TDCR
(25 patients). All patients had patent ducts on lacrimal
irrigation postoperatively, confirmed by positive syrin-
ging with no reflux from the opposite canaliculus. The
minimum postoperative follow-up was 8 months". All
patients underwent the Jones 1 and syringing tests at all
postoperative evaluations.

Inclusion criteria were EDCR or TDCR for the treat-
ment of primary nasolacrimal duct obstruction (PANDO)
and anatomic patency through irrigation postoperati-
vely. Exclusion criteria were age <21 years, canalicular
obstruction, common canalicular stenosis, trichiasis,
ectropion, entropion, hypometric blink, lagophthalmos,
secondary lacrimal obstruction, history of facial trauma,
facial palsy, accentuated nasal septum deviation, middle
turbinate hypertrophy nasal synechiae, and/or nasal
polyps. The protocol was approved by the medical re-
search ethics committee of the University of Sdo Paulo
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(USP) and followed the guidelines established by the
Declaration of Helsinki. All patients signed an informed
consent form.

EDTT was defined as the time from instillation of 1
drop 2% fluorescein (Allergan, Dublin, Ireland) into the
conjunctiva to its free flow from the ostium site. EDTT
was assessed through nasofibroscopy using a 02 rigid
endoscope (Storz, Tuttlingen, Germany)“>'®. EDTT was
measured in seconds using a stopwatch”. Functional
success was defined as the resolution or improvement
of epiphora (Munk score, 0 or 1).

Functional success (Munk score, 0-1) was assessed
using a positive predictive test of EDTT. The cutoff point
was 60 s, determined using a receiver-operating curve
(the maximum sensibility and specificity point). The
sample size was calculated from the target difference of
20% in EDTT between the 2 groups and pooled standard
difference (SD) from a previous study (FTT, 45 s; SD, 105s).
A power of 80% and confidence level of 95% (95% Cl)
yielded a sample size of >19 in each arm

P<0.05 was considered statistically significant. All sta-
tistical evaluations were performed using SPSS software
(SPSS, Inc., Chicago, IL, USA).

RESULTS

The 50 patients included in the study were divided
into 2 groups: the EDCR group (25 patients [20 women,
80%]; mean age, 58 years; range, 38-84 years; SD, 13.64)
and the TDCR group (25 patients [19 women, 78%];
mean age, 56 years; range, 29-92 years; SD, 17.99;
p=0.902). All patients had ducts that were anatomically
patent to syringing with no reflux. Mean follow-up was
13 and 11 months in the EDCR and TDCR groups, res-
pectively (p=0.332).

Functional success was 88% in the 2 groups. A total
of 22 patients in each group (44 of 50, 88%) exhibited
improvement or complete resolution of epiphora. Three
patients in each group (12%) reported that postoperative
epiphora was the same or had improved slightly (Munk
score, 2). The discrepancy between anatomic (100%)
and subjective functional success (88%) in our study
was 12%.

Of 25 patients in the EDCR group, 17 had EDTT <60 s,
and all of them had functional success (Munk score,
0 or 1). The positive predictive value (PPV) of the test
to predict functional success in this group was 100%
(p=0.042; Table 1).

A total of 22 patients in the TDCR group had EDTT
<60 s, and 21 demonstrated functional success (Munk
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score, 0 or 1). The PPV of the test to predict functional
success in this group was 95.4% (p=0.029; Table 2).

Considering all patients with functional success (44
of 50, 88%) and cases with EDTT <1 minute, 39 patients
had an EDTT <1 minute and 38 of them had functional
success. Of 6 patients with functional failure, 5 had
EDTT >1 minute (p=0.003). EDTT <1 minute had a PPV
of 97.4% (Table 3).

There were no differences between the two groups
with respect to EDTT.

DISCUSSION

The PPV of EDTT <60 s to predict functional success
was 97.4%. If we consider that the Jones 1 test (dye ob-
served into the nose) was positive in 100% of all posto-
perative cases and the subjective functional success rate
was 88% (12% misdiagnosis), and our test was better
than the Jones 1 test.

Table 1. EDTT and functional success in the EDCR group

Success Failure
QFEDT/outcome N % N % Total
<60 sec 17 77.3 0 0 17
>60 sec 5 22.7 3 100 8
Total 22 100 3 100 25

P=0.042; PPV, 100%; Negative Predictive Value (NPV), 37.5%; Sensibility, 77.3%;
Specificity, 100 %; relative risk (RR), 1.6 (95% Cl, 1.01-2.737).

Table 2. EDTT and functional success in the TDCR group

Success Failure
QFEDT/outcome N % N % Total
<60 sec 21 95.4 1 33.4 22
>60 sec 1 4.6 2 66.6 3
Total 22 100 3 100 25

P=0.021 ; PPV, 95.4%; NPV, 66.7%; Sensibility, 95.4 %; Specificity, 66.7 %; RR, 2.86
(95% Cl, 1.570-14.093).

Table 3. EDTT and overall functional success

Success Failure
QFEDT/Outcome N % N % Total
<60 sec 38 86.3 1 16.7 39
>60 sec 6 13.7 5 83.3 11
Total 44 100 6 100 50

P=0.021 ; PPV, 97.4%; NPV, 45.4%; Sensibility, 86.3 %; Specificity, 83.3 %; RR, 1.78
(95% Cl, 1.013-4.121).

Success after lacrimal surgery is poorly defined. The
most practical measure of success is control of symp-
toms, although this can be discordant with anatomic
outcome®. There is a discrepancy between anatomic
and functional success rates in DCR. Anatomic success
is determined primarily by patency to irrigation and a
positive Jones 1 test, both qualitative tests. These assess-
ments can overestimate success rates because the simple
detection of dye from the nasal ostium is not a guarantee
of functional success. Slow lacrimal drainage can cause
epiphora. In this study, 5 of 6 patients (83%) had EDTT
>60 s, a finding that confirmed this hypothesis. Almost
all patients with EDTT <60 s exhibited functional success
(97.4%). This result suggests that this test is a reliable
tool to assess functional success after EDCR and TDCR
because of its excellent PPV.(%,

Lacrimal syringing and probing are invasive methods
that do not easily diagnose functional failure, although
they have been used widely to evaluate NLDO"?. The
fluorescein dye disappearance test (FDDT) is nonin-
vasive, but it depends on subjective interpretation.
Kashkouli et al." demonstrated that the FDDT had a
PPV of 25.8%, although it had a sensitivity of 100%.
Another quantitative lacrimal test is the measurement
of tear meniscus height. The difficulty of this test is that
it requires an anterior segment photograph and mea-
surements of the number of pixels (using Photoshop),
rendering the test impractical. Our test requires only
fluorescein, a rigid nasal endoscope, and a stopwatch.

Approximately 10%-15% of patients continue to
experience persistent epiphora following an anatomi-
cally successful DCR. This paradox has been explained
by Rose® who suggested that some patients have high
resistance to drainage as a result of low hydraulic con-
ductance through lacrimal pathways, resulting in wate-
ring despite anatomic patency. These cases are called
“functional failures”"?. The limitation of this study is the
small number of patients in each arm and presence of
older patients who cannot have good tear production.
Patients can have no tearing because there is no pro-
duction and not because the drainage is insufficient.

We conclude that EDTT is a reliable tool to predict
functional success, and can be performed routinely to
evaluate success after TDCR and EDCR.
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