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Abstract
·AIM: To investigate the etiology, diagnosis, management
and outcome of epiphora referrals to an oculoplastic
practice.

· METHODS: Retrospective chart review of patients
referred for epiphora to an oculoplastic clinic between
2005 and 2009. Patient demographics, past history,
ophthalmic examination, treatment and outcome were
analyzed.

· RESULTS: There were 237 subjects with a primary
complaint of epiphora. They included 130 (55%) females
and 107 (45%) males with an average age of 55.9依25.9y.
The most common cause of epiphora was lacrimal
obstruction (46% ); followed by multifactorial epiphora
(22%), reflex tearing (22%) and eyelid malposition (11%).
Differences in prevalence of etiology were noted in terms
of age and gender distribution. Of the 182 (77%) patients
who returned for follow up, 41 (23%) reported a complete
resolution and 102 (56% ) reported a significant
improvement in their symptoms.

·CONCLUSION: Epiphora is a common condition with
many causes. A thorough history and examination are
required to provide the appropriate treatment tailored to
the underlying cause.
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INTRODUCTION

E piphora or tearing is the presence of a watering eye,
which is a common complaint for referrals to

oculoplastics clinics for evaluation. The etiology of tearing
can be divided into two categories: reflex tearing and
reduced tear outflow[1]. Reflex tearing is usually secondary to
dry eye, inflammation, allergy or other ocular surface
disorders, whereas primary hypersecretion of the lacrimal
glands is rare. Reduced tear outflow is due to eyelid
malposition, tear pump dysfunction caused by eyelid laxity,
or obstruction at any portion of the nasaolacrimal drainage
system. Nasolacrimal duct obstruction (NLDO) may be
congenital or acquired. Many cases evaluated for epiphora
are found to have a combination of causes. In such cases, a
multipronged treatment is necessary to address the patients'
symptoms and assessment of treatment response may be
needed to help confirm the working diagnosis.
Dry eye is a multifactorial inflammatory disease affecting the
ocular surface. A recent investigation showed that dry eye
comprised a significant proportion of patients (40%) referred
for tearing [2]. Tearing improved in most cases after using
topical lubricants. This highlights the role of dry eye in the
etiology of tearing and demonstrates that tearing is not a
simple surgical problem. Compensatory reflex hypersecretion
due to evaporative loss is thought to be responsible for
epiphora. In our practice, we found that many patients with
dry eye symptoms referred for tearing did not have a tear
volume deficiency but a significant number did have tear
film instability. According to the Dry Eye Workshop report,
tear film instability is one of the core underlying mechanisms
of dry eye[3]. In a previous study[4], we found that 206 of 1000
(20.6%) patients with chronic epiphora had meibomitis and
tear film instability as a main cause of tearing. Medical
treatment for meibomitis improved tearing symptoms in a
majority of those patients.
Few studies have investigated the prevalence of epiphora by
etiology, and management with long-term outcome
follow-up in an oculoplastic practice. The clinical
characteristics of epiphora referrals, including age
distribution and gender differences are still not well
understood. We performed a retrospective chart analysis of
patients evaluated for epiphora with the aim of reporting the
clinical characteristics of patients with epiphora and
evaluating their response to treatment.
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SUBJECTS AND METHODS
Subjects We performed a retrospective analysis of patients
referred for epiphora to our oculoplastics clinic between
January 2005 and December 2009. Additional data were
obtained through 2011 to ensure adequate follow up time.
Subjects were identified through an electronic patient
database, using a key word search for "epiphora" or "tearing"
for their initial clinic visit. Informed consent was obtained
from all subjects and the study was conducted in accordance
to the Declaration of Helsinki.
Methods Demographics, medical and ocular history were
collected for all subjects. Patients were questioned regarding
the duration and frequency of tearing, symptoms related to
dry eye (including burning, itching, scratchiness and blurry
vision), and symptoms related to lacrimal obstruction
(including epiphora, discharge and crusting). Slit-lamp
examination findings included tear film appearance, lid
margin telangiectasia, frothy discharge in the tear meniscus,
pouting or plugging of meibomian orifices, expression of
meibomian secretions, eyelid position, trichiasis, medial
canthal anatomy, punctal position, and presence of
dacryocystitis. Other tests included Schirmer test, tear
break-up time (TBUT), and irrigation to assess lacrimal
system patency. Patients with previous lacrimal or eyelid
surgery, facial nerve palsy or who already received treatment
for symptom-related conditions prior to referral were
excluded from the study.
We classified the most common cause of tearing based on
pathophysiology. Categories included the following: 1)
eyelid malposition ( entropion, ectropion and eyelid
laxity); 2) congenital NLDO; 3) acquired upper lacrimal
obstruction ( punctal stenosis, canalicular obstruction); 4)
acquired lower lacrimal obstruction ( dacryocystitis,
NLDO); 5) reflex tearing ( dry eye, meibomitis,
blepharitis); and 6) multifactorial epiphora: more than one
causative factor ( eyelid laxity and punctal stenosis).
A preliminary diagnosis was made at the initial evaluation

but was confirmed at follow-up visits for many subjects. For
example, "eyelid malposition" was confirmed as a cause of
epiphora if symptoms improved after eyelid malposition
surgery; "reflex tearing" was confirmed if symptoms
improved after dry eye treatment; and "multifactorial"
epiphora was suspected if only partial improvement of
tearing resulted after eyelid surgery in a patient where lid
malposition was the main working diagnosis and a secondary
working diagnosis was determined after intervention or
diagnosed initially but not directly treated before surgery.
Dry eye treatment included warm soaks, lid scrubs, artificial
tears and flaxseed oil supplements four times daily. Patients
diagnosed with lacrimal obstruction underwent surgery
including balloon dacryoplasty, dacryocystorhinostomy
(DCR), and conjunctivodacryocystorhinostomy (CDCR).
Patients with eyelid malposition also underwent surgical
correction of the underlying lid malposition ( ectropion
repair, medial spindle procedure for punctal ectropion).
Statistical Analysis Statistical analysis was performed using
SPSS 20.0 (SPSS Inc, Chicago, IL, USA). Descriptive statistics
were presented as raw numbers and percentage for nominal
variables and as mean 依standard deviation for continuous
data. Differences between groups were examined using
Pearson's Chi-squared test for categorical factors. A
value <0.05 was considered statistically significant.
RESULTS
Demographics and Diagnoses A total of 237 subjects with
a primary complaint of epiphora were included. The mean
age was 55.9依25.9y (range 1-93y), and 55% ( =130) were
female. Among them, 49% ( =117) of cases had bilateral
epiphora, and 51% ( =120) had unilateral epiphora. The
number of patients aged 60 years or older was 131,
accounting for 55% of patients. Demographics and clinical
characteristics of the patients are presented in Table 1.
The most common cause of epiphora was lacrimal
obstruction, occurring in 108 of 237 (46%) patients (27%
occurred in the lower lacrimal system, 11% in the upper

Etiology and management of epiphora

Table 1 Demographics and clinical characteristics of 237 patients                                   ; n (%) 
Sex Laterality 

Etiology No. Age (a) 
F M Unilateral Bilateral 

Duration of epiphora (mo) Follow-up (mo) 

Eyelid malposition 26 (11) 64.5±28.6 12 (46) 14 (54) 13 (50) 13 (50) 4.4±2.6 3.1±2.4 

Reflex tearing 51 (22) 61.2±19.2 28 (55) 23 (45) 10 (20) 41 (80) 6.8±6.2 7.4±8.3 

Lacrimal obstruction 108 (46) 45.2±28.1 70 (65) 38 (35) 81 (75) 27 (25) 17.9±18.5 9.5±13.0 

Congenital NLDO 17 (7) 3.5±3.9 6 (35) 11 (65) 12 (71) 5 (29) 14.9±15.2 3.9±3.1 

Upper obstruction 26 (11) 42.6±24.6 19 (73) 7 (27) 17 (63) 9 (37) 41.6±49.2 14.3±19.3 

Lower obstruction 65 (27) 57.1±21.8 45 (69) 20 (31) 52 (80) 13 (20) 18.9±18.5 8.5±9.6 

Multifactorial epiphora 52 (22) 69.0±14.1 20 (38) 32 (62) 16 (31) 36 (69) 21.2±19.4 3.7±3.0 

2 causative factors 40 (77) 68.2±15.0 17 (43) 23 (57) 15 (38) 25 (62) 19.0±18.2 3.5±2.9 

3 causative factors 12 (23) 71.5±10.3 3 (25) 9 (75) 1 (8) 11 (92) 24.3±21.8 4.4±3.6 

Total 237 55.9±25.9 130 (55) 107 (45) 120 (51) 117 (49) 15.3±17.1 7.2±10.1 

 

sx ±
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lacrimal system, and 7% was congenital NLDO), followed
by multifactorial epiphora ( =52, 22%), reflex tearing ( =
51, 22%) and eyelid malposition ( =26, 11%). Although
unilateral epiphora equally prevalent as bilateral epiphora in
all cases of tearing (51% and 49%, respectively), unilateral
epiphora was more common in cases with lacrimal
obstruction than other causes, with a ratio of 3:1. Epiphora
occurred bilaterally more often in cases with reflex tearing,
with a ratio of 4:1 ( 2=53.51, =0.000).
Subjects, excluding those with congenital NLDO, were
divided into three groups by age distribution: <55y ( = 75),
55-75y ( =75) and 逸75y ( =69). There were significant
differences in etiologies of epiphora among the three age
groups ( 2=23.88, =0.002; Figure 1). Eyelid malposition
was significantly more common in patients aged 75y or older
compared with younger patients. The proportion of lacrimal
obstruction decreased by age while that of multifactorial
epiphora increased. The cases of reflex tearing did not
significantly differ in different age groups.
In comparing the different causes of epiphora by gender,
there was a significant difference between females and males
( 2=17.98, =0.003; Figure 2). The most common cause
of epiphora was lower obstruction in females and
multifactorial epiphora in males.
Treatment and Response Of the 182 (77%) patients who
returned for follow up, no treatment was necessary in 6
patients, whereas 52 patients required treatment for dry eye,
23 underwent eyelid surgery, 85 had lacrimal drainage
system surgery, 10 underwent both eyelid and lacrimal
drainage surgery, 4 required a combination of surgery and
treatment of dry eye and 2 opted for observation in lieu of
surgery. Forty-one patients had complete resolution of
epiphora, 102 had significant improvement, 24 had slight
improvement, 12 reported no change, and 3 experienced
worse symptoms.
Three subjects developed dry eye after lacrimal surgery and
1 subject reported tearing due to tube irritation. In cases with
Jones tube placement, 3 subjects reported that tubes were
lost and 12 reported intermittent tube obstruction as a cause
for tearing.
DISCUSSION
Epiphora is a common presenting complaint for almost every
ophthalmologist and especially oculoplastic specialists. There
is relatively little literature on the epidemiology and
demographic characteristics of epiphora. This study presents
new findings regarding patients with epiphora.
In our study, the mean age of patients was 56 years and
about half of patients were aged 60 years or older, which
indicates that the elderly patients were more inclined to have
a complaint of epiphora. Elderly patients presented more
often with eyelid malposition and multifactorial epiphora,

whereas younger patients presented more often with punctal
stenosis, canaliculi obstruction or NLDO. This finding is
consistent with previously reported age distribution of tearing
according to etiology [5-7], which showed a relatively high
prevalence of eyelid malposition in the elderly population.
Eyelid abnormalities are often associated with significant
ocular surface morbidity ( dry eye)[6-7]. These findings can
partially explain the age distribution of the different
etiologies of epiphora in our study, especially with multiple
etiologies in the elderly.
Causes of epiphora between female and male were
significantly different in our study-lacrimal obstruction was
more common in women than men. Consistent with our
findings, Viso [8] reported that women had a higher
prevalence of punctal stenosis than men and sex was an
independent predictor. In another retrospective study of 2615
patients with NLDO, females were more frequently affected

Figure 1 Age distribution of the different etiologies of
epiphora.

Figure 2 Gender distributions of the different etiologies of
epiphora.
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than males, with a rate of 65.6%[5]. Woog[9] also reported that
females comprise 73% of patients with NLDO. It has been
postulated that the smaller diameter, longer lacrimal canal
and inferior bony lacrimal fossa leave females more
vulnerable to chronic inflammation [10], which may contribute
to this observation.
We found that 75% of cases with lacrimal obstruction were
unilateral. Similar to our finding, Francisco [11] reported
that the majority of their cases presented with unilateral
obstruction, with a ratio of 5:1, whereas reflex tearing and
eyelid malposition often occur bilaterally.
The prevalence of lacrimal obstruction in previous
clinic-based surveys was reported to range from 31.8% to
48.7% [2,12-14]. In our sample, lacrimal obstruction comprised
46% of the cases and it was the most common cause of
epiphora. The prevalence of dry eye varies across different
studies. Mainville and Jordan [2] reported a significant
proportion of patients (40%) referred for tearing had dry eye.
Sibley [12] reported 29.2% of patients referred for dry
eye had epiphora. A Canadian study showed that dry eye
contributed to 22% of the all cases of epiphora [13]. Similarly,
we found that the proportion of dry eye in this study was
22% . The differences in prevalence may attribute to the
complexity of multifactorial epiphora.
Dry eye is a common ocular surface disorder with a
complicated etiology, which can be classified into 2 major
subtypes: aqueous-deficient subtype (ADDE) resulting from
a decrease in lacrimal gland secretion and evaporative
subtype (EDE), in which there is excessive evaporative
water loss [15]. Tear film instability, together with tear
hyperosmolarity, represent the two core underlying
mechanisms of dry eye[3]. Tear dynamics are maintained by a
complicated arrangement of tear production by the lacrimal
glands, distribution by blinking, evaporation from the ocular
surface and drainage through the nasolacrimal duct.
Disruption of the balance of any of these factors can result in
tear film instability [16-17]. Tear film instability leads to an
increase in evaporative loss and thus stimulates the
neurosensory receptors in the cornea and conjunctiva. Reflex
tearing secondary to dry eye is produced by neurosensory
stimulation of the lacrimal gland in an attempt to reduce the
tear film osmolarity. The Schirmer test without topical
anesthesia has been used to measure reflex tearing. It has
been suggested that the Schirmer test may be of diagnostic
value for distinguishing ADDE and EDE subtypes [18]. In our
study, we found that many dry eye patients with epiphora
had normal Schirmer test values. Such observations have
been noted in patients with meibomian gland dysfunction.
The abnormal glandular lipids may lead to increased
evaporation, hyperosmolarity and instability of the tear film,
increased bacterial growth on the lid margin, ocular surface
inflammation, and evaporative dry eye[19].

At follow up evaluation, 23% of subjects reported a
complete resolution of and 56% reported a significant
improvement in their symptoms. Sibley [12] reported a
52% rate of significant symptom improvement or resolution
over a 2-year period, highlighting the complicated and
inconsistent etiology of epiphora, such as the 3 cases
developing dry eye after outflow surgery in our study.
Therefore, the management of epiphora should be considered
as a multifactorial issue.
Potential limitations of our study include its retrospective
design. In addition, data of patients who did not follow-up
were based only on the initial assessment, which may
potentially reflect an inaccurate diagnosis of the cause of
epiphora since would could not evaluate the effect of the
recommended treatment.
In conclusion, our study reports the etiology, diagnosis,
management and outcomes of epiphora referrals to an
oculoplastic practice. The most common cause of epiphora
was lacrimal obstruction; followed by multifactorial
epiphora, reflex tearing and eyelid malposition. Differences
in etiology prevalence are noted with respect to age and
gender distribution.
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