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Purpose: Various ocular surface disorders, such as dry eye, infectious and non-infectious
inflammation, anatomical anomalies in lid structure, and/or obstruction of the tear outflow
tract, can cause epiphora. However, few reports have described the proportions of causative
diseases in patients with epiphora. Therefore, we investigated the frequent causes of epiphora
in older adult patients.

Materials and methods: We enrolled 220 patients (70 men, 150 women) who visited a primary
eye care clinic from January 2016 to August 2017 with lacrimation as a chief complaint. The
mean age of the patients was 61.31£10.9 years. The causes of epiphora were assessed by slit-lamp
examinations, dry eye tests, fluorescein disappearance tests, and lacrimal pathway washing.
Results: The causes of epiphora were dry eye in 96, conjunctivochalasis in 56, lacrimal
obstruction in 30, conjunctivitis in 20, trichiasis in 16, and facial palsy in 2 patients. Ocular
surface diseases were identified in 187 of the 220 (85%) patients who complained of epiphora.
Conjunctivochalasis was observed in 36 of the 96 (38%) patients with dry eye. Among the
patients with dry eye, 99% had short break-up time type dry eye, with the random break type
being the most frequent type (61/96; 64%) in patients with epiphora.

Conclusion: Among older adult patients whose main complaint was epiphora, 85% had ocular
surface diseases. In contrast, only 15% of patients had lacrimal diseases. Short break-up time
dry eye, especially the random break type, was the most frequently observed form of dry eye
in our cohort.
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Introduction

Epiphora, or lacrimation, is one of the most common complaints of patients who visit
primary eye care clinics. Causes of epiphora include ocular surface disorders, such as
dry eye, infectious and non-infectious inflammation, anatomical anomalies in the lid
structure, and/or obstruction of the tear outflow tract. Reflex hypersecretion and/or
disorders of the lacrimal pathway are also associated with epiphora. For example, it
was reported that about 50% of patients with dry eye complain of epiphora.' Although
epiphora is not a vision-threatening disorder, it can have a negative effect on patients’
quality of life.? In particular, epiphora causes discomfort and interferes with daily
activities, such as reading, driving, working on a computer, and watching television.?
Therefore, ensuring that epiphora is effectively managed is important for improving
patients’ quality of life, especially in middle-aged or older adults. However, few
investigations in the epidemiological literature have examined the causes of epiphora
owing to its complexity. Indeed, it is difficult to distinguish the causes of epiphora,
as there may be several underlying causes, the patient may have a history of eye drop
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treatment for other diseases, and the examinations for epi-
phora can only be performed by a specialist.

In the present study, we retrospectively investigated the
proportions of various etiological diseases in older adult
patients who visited a primary eye care clinic owing to
epiphora.

Materials and methods

Patients
The study was approved by the ethical committee of the
Saitama Medical University (17-140) and was conducted in
accordance with Declaration of Helsinki provisions. Patient
informed consent was waived by the ethical committee of
the Saitama Medical University because of the retrospective
design of the study. A retrospective analysis was conducted
by collecting data from the medical records of patients who
visited a private eye clinic, namely, Tsuruse Murayama Eye
Clinic, from January 2016 to August 2017, with epiphora as
their chief complaint. The collected data were checked, ana-
lyzed, and confidentiality was maintained, and the data files
were kept securely. Patients >20 years of age were included.
Patients using an ocular medication or with a history of ocular
surface surgery were excluded. In total, 220 patients (70 men,
150 women; mean age 61.3+10.9 years) were evaluated.
All patients underwent complete ophthalmologic exami-
nations, including slit-lamp examinations, dry eye tests,
fluorescein disappearance tests (FDTs), and lacrimal pathway
washing.

Slit-lamp examination

Patients’ lid position anomalies, eyelash anomalies,
blepharitis, allergic conjunctivitis, infectious conjunctivitis,
conjunctivochalasis, facial palsy, and punctal stenosis or
obstruction were evaluated. Conjunctivochalasis grading
was also performed, as follows: grade 0, no fold; grade 1,
a single, small fold; grade 2, >2 folds, not higher than the
tear meniscus; and grade 3, multiple folds, higher than the
tear meniscus.’ Only eyes with grade 3 were regarded as
having conjunctivochalasis.

Dry eye test

Dry eye was diagnosed according to the Dry Eye Workshop II
diagnostic criteria,* which included: 1) the presence of dry eye
symptomatology, 2) qualitative or quantitative disturbance of
the tear film (break-up time [BUT] <10 seconds) and 3) the
presence of ocular surface staining. A patient was diagnosed
with definite dry eye only if they fulfilled criterion 1 along
with one of 2 or 3 criteria.* We used Ocular Surface Disease

Index (OSDI)’ for screening dry eye. We considered OSDI
score =13 as abnormal. Patient fluorescein staining scores
were evaluated and the BUTs were measured. Fluorescein
staining scores were rated on a scale of 0-9, with scores =3
being considered abnormal.* Fluorescein tear film BUT was
measured with a fluorescein solution without anesthesia. For
this test, subjects were instructed to blink several times to
ensure adequate mixing of the 1% fluorescein dye into the
tear film. The interval between the last complete blink and
the appearance of the first corneal black spot in the stained
tear film was measured 3 times, and the average value was
utilized in the statistical analysis. A fluorescein tear film
BUT <10 seconds was considered abnormal.* We espe-
cially diagnosed short-BUT-type dry eye with fluorescein
tear film BUT <5 seconds. We classified the BUT patterns
into 5 break types, namely the area, spot, line, dimple, and
random break types.®

Fluorescein disappearance test

Inthe FDT, 2 uL of eye drops containing 1% fluorescein solu-
tion was administered to each patient, and after 5 minutes,
the color of the fluorescein remaining in the tear film was
assessed. The FDT was considered positive when the fluo-
rescence color did not change.’

Lacrimal pathway washing

When the FDT was positive, the lacrimal pathway was
washed to determine whether the lacrimal pathway was
obstructed. To do this, a 23G Nakamura’s lacrimal washing
single-size needle® (Inami, Tokyo, Japan) filled with saline
was used. A patient was diagnosed with lacrimal obstruction
when the saline did not reach their nasal cavity.

Statistical analysis

All statistical analyses were performed using JMP version
10 software® (SAS Institute, Tokyo, Japan). The associations
between the FDT results and lacrimal obstructive diseases
were examined using the chi-squared test. Statistical signifi-
cance was set at P<<0.05. Note that P-values smaller than
0.001 are listed as P<<0.001.

Results
The cause of epiphora was determined to be dry eye in 96
(44%), conjunctivochalasis in 56 (25%), lacrimal obstruction
in 30 (14%), conjunctivitis in 20 (9%), trichiasis in 16 (7%),
and facial palsy in 2 patients (1%) (Table 1).

Of the 220 patients, 96 (44%) were diagnosed with dry
eye, and 95 of these 96 patients (99%) had short BUT type
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Table | Causes of epiphora

Table 3 Correlation between FDT and lacrimal obstructive

Patients (%) Male Female diseases
Dry eye 96 (44%) 18 78 Lacrimal obstructive diseases
Conjunctivochalasis 56 (25%) 24 32 + - Total
Lamldbancion 01497 B T T o
Trichiasis 16 (7%) 10 6 FDT- (3)0 : ;; Zg
Facial Palsy 2 (1%) 2 0

dry eye. Regarding the fluorescein break-up pattern, the
random break type was the most frequently observed pattern
(64%) in patients with epiphora (Table 2).

Of the 20 patients with conjunctivitis, 12 had allergic
conjunctivitis and 8 had epidermic keratoconjunctivitis.
None of the patients exhibited eyelid anomalies. Nasolac-
rimal duct obstruction was identified in 22 (10%), common
canalicular obstruction was found in 6 (3%), and punctal
obstruction was observed in 2 patients (1%).

All patients underwent the FDT (Table 3). The FDT was
positive in 48 of the 220 patients (22%). Among the patients
with positive FDT results, 30 (63%) had lacrimal obstruc-
tive diseases and 18 (37%) did not (14 patients [29%] had
conjunctivochalasis, 2 [4%] had exotropia, and 2 [4%] had
facial palsy). In contrast, none of the patients with negative
FDT results had lacrimal obstructive diseases. A positive
FDT was significantly associated with the presence of
lacrimal obstructive diseases (P<<0.001). The sensitivity
of FDT for lacrimal obstructive diseases was 100% and the
specificity was 91%.

Discussion

In the present study, we evaluated the etiology of untreated
epiphora in older adults. Our data revealed that about 85% of
the patients had ocular surface diseases and 15% had lacrimal
diseases. Moreover, the FDT was positive in 22% of patients.
The sensitivity of FDT for lacrimal obstruction was 100%
and specificity 91%. To our surprise, a lot of patients who
did not receive treatment for epiphora had ocular surface
diseases. FDT was thought to be useful to distinguish the
patients, who had lacrimal obstructive diseases, from those
who had not.

Table 2 Type of BUT

BUT type Random Spot Dimple Line Area
Number 6l 18 8 8 |
BUT (sec) 4.1+0.8 0 1.8£0.9 1.0+08 0
Fluorescein stain score 0.5+0.5 0.5+0.5 0.5t04 0.7£05 5

Abbreviation: BUT, break-up time.

Abbreviation: FDT, fluorescein disappearance test.

Previously, Mainville and Jordan® reported that lacrimal
obstruction and dry eye-related reflex tear secretion occurred
in 48.7% and 40% of patients with epiphora, respectively.
Similarly, Ulusoy et al® reported that lacrimal obstruction
and dry eye-related reflex tear secretion occurred in 48.4%
and 38.7%, of patients with epiphora, respectively. Williams
et al'® reported slightly lower prevalence of 33.3% and
22.0% for lacrimal obstruction and dry eye-related reflex
tear secretion, respectively, in patients with epiphora. Unlike
these previous studies, the most frequently observed cause of
epiphora in the present study was dry eye-related reflex tear
secretion (85%), while lacrimal obstruction was observed
in only 15% of the enrolled patients. The discrepancies
between our findings and those reported previously may
be related to the study setting and type of patient enrolled,;
while the previous investigations were performed in tertiary
oculoplastic practices or ophthalmology clinics and included
patients who had been treated previously, the present study
was performed in a private eye clinic and included only
untreated patients. Our study setting and patient inclusion
criteria likely led us to enroll patients with a greater variety
of diseases in the present study.

Here, the most frequency observed disorder among
patients whose chief complaint was epiphora was short BUT
type dry eye (44%), especially the random break type. Accord-
ing to a clinical survey in Japan, the most prevalent subtype
of dry eye is aqueous-deficient dry eye (35.0%), followed
by short BUT type dry eye (26.7%)."! In contrast, short BUT
type dry eye patients were 95 (99% of dry eye patients) and
aqueous-deficient dry eye was only 1 (1%) in this study.
Moreover, short BUT type dry eye with minimally decreased
tear production and minimal vital staining may be associ-
ated with severe symptoms.'? In short BUT type dry eye, the
random break type is caused by the increased evaporation of
aqueous tears and dysfunction of the lipid layer.®!* In a prior
report, the lipid layer thickness, as evaluated using DR-1a
(KOWA, Alchi, Japan), was negatively correlated with
Schirmer’s test value,'* while another study found that tear
fluid production was increased as a compensatory response
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to meibomian gland loss and high evaporative type of dry
eye.!” These reports indicate that the lack of the lipid layer
and evaporative type of dry eye may enhance reflex tearing.
Based on our data, we believe these features of short BUT
type dry eye and increased evaporative-type dry eye caused
epiphora.

In this study, conjunctivochalasis was found in 56 patients
and trichiasis in 16; however, none of the patients had entro-
pion or ectropion. It was previously reported that eyelid
disorders, including entropion, ectropion, trichiasis, and
conjunctivochalasis, may induce epiphora.'¢ Ectropion may
cause the punctum to move away from the bulbus, thus
obstructing lacrimal drainage. In entropion, the lid margin
turns inward toward the ocular surface and may damage the
cornea and conjunctiva, causing reflex tearing. Additionally,
conjunctivochalasis may cause epiphora by mechanically
displacing the normal tear meniscus and impeding tear flow
along the eyelid margin toward the punctum.'®

In our study, we found that the FDT was a useful examina-
tion for identifying lacrimal obstructive diseases. It is known
that FDT is a useful examination for identifying lacrimal
obstructive diseases. According to Zappia and Milder,” the
positive rate of the FDT for lacrimal diseases is 95%. In the
present study, the FDT was positive in all patients with lac-
rimal disease. Fourteen patients with conjunctivochalasis,
2 with exotropia, and 2 with facial palsy also had a positive
FDT. In these disorders, tear clearance and rapid tear flow
after blinking (tear Krehbiel flow)'” may be compromised.
In patients with conjunctivochalasis or facial palsy, blinking
is sometimes incomplete and the rapid tear flow after blinking
may not be induced. As the tear Krehbiel flow is faster in
medial gaze positions than it is in the frontal gaze position,'®
tear clearance is also lower than it is when the eyes are in a
normal position in patients with exotropia. These dysfunc-
tions may cause some patients without lacrimal obstruction
to show false positive FDT.

The present study possessed several limitations. First,
there was no patient with punctum stenosis in this study.
We considered punctum stenosis as 23G lacrimal washing
single-size needle not being able to pierce a patient’s punctum.
Although we washed lacrimal pathway of all patients with
the 23G lacrimal washing single-size needle, there was no
patient with punctum stenosis. Second, we did not use special
examinations for diagnosis, classification, and severity of
dry eye in the present investigation, such as measurement of
tear osmolarity, tear meniscus height, and meibomian gland
dysfunction grade and severity. However, according to Yokoi
et al, the random break pattern is a result of the evaporation

of aqueous tear,® so we considered those eyes may possess
the evaporative-type dry eye in the present study.

Conclusion

We evaluated the etiology of untreated patients with epiphora
who visited a private eye clinic and found that ~85% of
patients had ocular surface diseases, especially short BUT
type dry eye. Disorders of the lacrimal drainage system
were only observed in 15% of the patients. Furthermore,
our findings support that FDT is an easy but valuable test for
differentiating lacrimal obstructive disease as the main cause
of epiphora from other ocular surface disorders.
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