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Abstract

Purpose: To evaluate the clinical efficacy of botulinum toxin-A (BoNT/A) injection into the lacrimal gland for the treatment
of functional and non-functional epiphora.

Methods: Twenty eyes of 10 patients who underwent transconjunctival application of 5 units (IU) BoNT/A (Botox®) to the
palpebral part of the lacrimal gland were included. Demographic information, ophthalmological examinations (Schirmer
test, tear break-up time, Munk score for ocular surface and tear dynamics), and a quality-of-life questionnaire of the patients
were evaluated retrospectively before the application and at the 15t 3/, and 6th months after the injection.

Results: The study included 10 patients, all female, with a mean age of 61.5 years (range 54-69). Schirmer tests, T-BUT
values, Munk score, and quality-of-life questionnaire scores were shown to be significantly decreased in the 15t and 3™
months (p<0.001). However, in the 60-month measurements, it was observed that the Schirmer test, Munk score values, and
quality-of-life questionnaire results returned to their pre-injection values.

Conclusion: In the treatment of chronic epiphora, botulinum toxin-A injection into the lacrimal gland may be one of the
ways to relieve patients' complaints. The temporary effect of botulinum toxin and the fact that the clinical findings of the
patients returned to their previous state at the sixth month in the present study indicated that repeat injections may be

needed.
Keywords: Botulinum toxin; epiphora; lacrimal gland.

piphora, which can affect many patients, can cause

blurred vision and irritation, and may have significant
effects on the quality of life of patients. Despite its common
occurrence, the management of epiphora involves
various difficulties, according to the experience of many
ophthalmologists.!]

The classification of epiphora broadly encompasses
two principal etiologies: inadequate lacrimal flow and
hypersecretion of tears. Each of these etiologies is further

stratified into categories of functional and non-functional
epiphora. Functional epiphora is characterized by an
impairment in lacrimal drainage despite the anatomical
patency of the lacrimal outflow system, often confirmed by
irrigation or dacryoscintigraphy. In contrast, non-functional
epiphora refers to cases with demonstrable anatomical
obstruction, such as punctal stenosis or canalicular
blockage, as evidenced by clinical examination and lacrimal
probing/lavage.[23!]
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Botulinum toxin injections into the lacrimal gland are
increasingly being explored as a treatment for epiphora.!
The primary objective of the present study was to ascertain
the safety profile and therapeutic efficacy of botulinum
toxin-Aadministeredvialacrimalglandinjection, specifically
in the management of chronic epiphora attributable to
both functional and non-functional etiologies.

Materials and Methods

Twenty eyes of 10 patients who were admitted to
Cukurova University Faculty of Medicine, Department
of Ophthalmology, Oculoplasty Unit, between January
2021 and June 2024 with the complaint of epiphora and
who were injected transconjunctivally with 5 units (IU) of
BoNT/A (Botox®) into the palpebral part of the lacrimal
gland were retrospectively analyzed for the evaluation of
ocular surface with tear dynamics and the quality-of-life
scoring system. This study was approved by the Cukurova
University Faculty of Medicine Ethical Committee
(01.09.2023-136-26) and conducted in accordance with the
principles of the Declaration of Helsinki. Written informed
consent forms were obtained from all patients.

Epidemiologic features and ophthalmological findings
with tear dynamics of the cases were analyzed. Patients
underwent an ophthalmological examination including
the evaluation of the conjunctiva, lacrimal punctum, and
lacrimal duct lavage with saline injection from the inferior
lacrimal punctum. In case of lower punctal obstruction,
lacrimal duct lavage was tested by saline injection from
the upper lacrimal punctum. The dacryoscintigraphy
test was performed in all cases. Patients were classified
as having functional or non-functional epiphora based
on clinical examination, lacrimal irrigation tests, and
dacryoscintigraphy findings. Functional cases exhibited
normal anatomical patency with delayed drainage, while
non-functional cases demonstrated physical obstruction
at any level of the lacrimal outflow system. Epiphora
test dynamics and tear production were evaluated
quantitatively by Schirmer-1 test, tear break-up time test
(TBUT), questionnaire on quality of life (Table 1), and Munk
score (Table 2) pre-injection and at the 15t, 3/, and 6th
months after injection, respectively.

All injections were performed in an outpatient setting
under topical anesthesia (proparacaine hydrochloride
0.5%) using a biomicroscope with high magnification.
The palpebral lobe of the lacrimal gland was visualized
by everting the upper eyelid with a Desmarres retractor
and applying gentle pressure. A 30-gauge needle
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Table 1. Questionnaire for the evaluation of quality of life
effects due to chronic epiphora

Questions Scoring

1/2/3/4

Handkerchief addiction

Daily house keeping

Do it yourself

Tear's splashing on glasses

Take of glasses to wipe them
Public tearing(indoor or outdoor)
Make up possible?/shaving?
Indoor tearing: cooking, entertainment
Walking, trecking

Biking

Driving

Blurred vision

Book reading

Computer screen reading
Watching television

Quality of life -/20

Social life -/12

On the move -/12

Lecture -/16

Table 2. Munk score evaluation.

Munk Score

0 No Epiphora

1 Occasional epiphora requiring drying or dabbing less than
twice a day

2 Epiphora requiring dabbing five to ten times per day

Epiphora requiring dabbing more than ten times per day

4  Epiphora requiring dabbing daily or constant tearing

w

attached to a 1 mL three-piece syringe was used to
inject 5 units (0.1 mL volume) of BONT/A (Botox®, diluted
with preservative-free saline) directly into the visible
palpebral lobe. Vascular structures were identified and
carefully avoided during the procedure. The procedure
was performed by an oculoplastic surgeon with over 5
years of experience in lacrimal gland interventions (Fig.
1). The average volume of BoNT/A (Botox®) injected
was 0.1 mL. The average dose of BoNT/A injected
into the palpebral gland was 5 units (0.1 mL volume,
reconstituted with 2 mL preservative-free saline per
100 units). Follow-ups were performed at 15t week, 15t
month, 34 month, and 6t month controls.

Statistical Analyses

Statistical analyses were conducted using the Statistical
Package for the Social Sciences (SPSS) version 25.0 (SPSS
Inc,, Chicago, IL). Descriptive statistics for continuous
variables are presented as meanzstandard deviation,
while categorical variables are expressed as frequencies
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lllustrative demonstration of botulinum toxin injection into the
palpebral lobe of the lacrimal gland under outpatient conditi-
ons (the image does not reflect the actual clinical setup, which
was performed under high-magpnification biomicroscopy with
lid eversion using a Desmarres retractor).

Fig. 1.

and percentages. The Kolmogorov-Smirnov test was
employed to assess the normality of data distribution.
Quantitative variables were summarized using the mean,
range, and standard deviation. To evaluate differences

between preoperative and postoperative data within the
study group, the paired t-test was applied. Depending on
the type and distribution of the data, additional statistical
tests used included the independent t-test, Mann-Whitney
U test, one-way ANOVA, Kruskal-Wallis test, and Chi-square
test. A p-value of less than 0.05 was considered statistically
significant.

Results

BoNT/A (Botox®) was applied to 20 palpebral lacrimal glands
of 10 female patients with chronic epiphora. The mean
age of the patients was 61.5+4.9 years. Two patients had
functional epiphora, and eight patients had non-functional
epiphora due to upper and lower punctum or canalicular
stenosis. Botulinum neurotoxin was diluted at 50 u/mL, and
5 units of BoNT/A were injected into the lacrimal glands.
The injected volume was 0.1 mL. No complications were
observed during the injection.

At the first month, Schirmer test results decreased from
an average of 27 mm to 13 mm, and Munk test scores
decreased from an average of 3.4 to 0.7 (Tables 3 and 4,
respectively). A significant decrease was observed in the
Schirmer-1 test and tear break-up (T-BUT) time values
of the patients in the 15t- and 3'd-month measurements
compared to the pre-injection measurements (p<0.001)
(Table 3).

Table 3. Analyses of tear break-up time and Schirmer-1 test measurements of the pa-
tients before and after lacrimal gland BoNT/A (Botox® ) injection at 15t month, 3'd

month and 6" month.

AveragexSD Median (min -max) p

T-BUT before injection 18+2.06 17 (14-21) <0,001
T-BUT first month 11.55+1.50 11 (8-14)

T-BUT 3rd month 13.22+2.53 12(9-17) 0,002
T-BUT 6th month 11.22+5.28 10(3-17) 0,04
Schirmer-1 test before injection 27.44+2.83 26 (21-35) <0,001
Schirmer-1 test first month 13.33+2.64 14 (10-18)

Schirmer-1 test 3rd month 17.44+4.09 16 (9-30)

Schirmer-1 test 6th month 20.33+6.24 20 (7-30) 0,03

Table 4. Munk score analyses of the patients who underwent BoNT/A (Botox °) injection
into the palpebral lacrimal gland before and after injection at 15t month, 3'd

month and 6t" month

Average+SD Median (min-max) p
Munk score before injection 3.42+0.53 3(3-4) <0,001
Munk score first month 0.71+0.75 1(0-2)
Munk score 3'd month 1.28+0.75 1(0-2) 0,001
Munk score 6t month 3.14+1.21 4(1-4) 1,000
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In the Munk score and quality-of-life questionnaire scores,
a significant decrease in epiphora-related complaints
was found when the scores of the patients who received
botulinum toxin-A injection into the palpebral lacrimal
gland were compared with the pre-injection and
post-injection 15%- and 3'-month scores (p=0.004,
p<0.001, respectively) (Tables 4 and 5). In the quality-of-life
questionnaire, satisfaction showed a dramatic response of
up to 84%, with the score decreasing from 41/60 to 14/60
in the first month. Pairwise comparisons (15t vs. 3rd, 3rd
vs. 6t, and 15t vs. 6t months) were conducted using the
Wilcoxon signed-rank test with Bonferroni correction due
to the non-parametric nature of the data. BONT/A (Botox®)
injection in the first month provided subjective clinical
relief of epiphora in all patients.

No significant differences were observed in patients’ Munk
scores and quality-of-life questionnaire scores between the
1t monthand6th-month measurements (p=0.180, p=0.257,
respectively). However, the 6M-month measurements
were significantly higher than the 15t- and 3'd-month
measurements (p<0.001). No significant differences were
observed in tear break-up time (T-BUT) measurements
among the 15, 3", and 6" months (p<0.05). The Schirmer
test value at the 3"d month was found to be significantly
higher compared to the 15t month (p<0.001); however, the
6th-month measurements were not significantly different
from the 15t- and 3'9-month measurements (p<0.05).

At the 6-month control examinations, the quality-of-life
questionnaire resulted in a mean score of 43/60 and
a mean Munk score of 3.1. In support of the observed
increase, Schirmer’s test increased to an average of 20
mm at 6 months. Tear break-up time was measured as
11 seconds on average in the 6" month, similar to the
previous months. A subgroup comparison was conducted
between patients with functional (n=2) and non-functional
epiphora (n=8) to evaluate differential response to
BoNT/A injection. Although both groups showed clinical
improvement in Munk score, Schirmer test, and QoL scores,
the small number of patients in the functional group limited
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statistical power. No statistically significant difference was
detected between the groups at any time point (p>0.05).
Post-procedural side effects of BoNT/A (Botox®) injection
into the palpebral lacrimal gland were limited. No systemic
side effects were observed in any patient. Unilateral ptosis
was observed in only one patient as a complication of the
procedure.

Discussion

Epiphora caused by lacrimal drainage system
obstructions affects the quality of life of patients.
Surgical treatment of epiphora includes canalicular
surgeries, conjunctivodacryocystorhinostomy (CDCR),
dacryocystoplasty with silicone stent placement, and
balloon dilatation, depending on the clinical features
of the patient, the location, and the etiology of the
obstruction.[*®! Whilst dacryocystorhinostomy (DCR)
remains the mainstay of treatment for nasolacrimal duct
obstruction (NLDO), CDCR or some stents may be utilized
for proximal obstruction, including severe canalicular
obstruction.[27]  Conjunctivodacryocystorhinostomy
or other lacrimal drainage devices has a relatively
higher risk of postoperative complications, including
corneal erosions, diplopia, hemorrhage, infection,
tube protrusion, and therefore requires regular
follow-up and care.l”-1"! Epiphora may persist in some
patients after surgeries.[2312] |n recent years, lacrimal
gland botulinum toxin-A injection for epiphora has
gained increasing attention as a minimally invasive
alternative with favorable safety and efficacy profiles.
This approach offers symptom relief without the risks
associated with anesthesia and surgery, particularly
in refractory or high-risk patients.314]  BoNT/A
inhibits the release of acetylcholine at presynaptic
parasympathetic nerve terminals by cleaving SNAP-25,
a synaptosomal-associated protein essential for vesicle
fusion. This blockade prevents neurotransmitter release,
leading to temporary denervation of the lacrimal gland’s
parasympathetic input. Consequently, the secretomotor

Table 5. Quality of life score analyses of the patients who underwent BoNT/A (Botox ®)
injection into the palpebral lacrimal gland before and after injection at 15t month,

3" month and 6t month

Average+SD Median (min-max) p
Quality of life score before injection 41.71+4.60 41.5 (37-50) <0,001
Quality of life score first month 14.71+4.57 16 (6-24)
Quality of life score 3rd month 19.28+8.53 19 (6-30)
Quality of life score 6th month 43+12.66 49 (20-58) 1,000
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stimulation of the gland is suppressed, resulting in
decreased tear production. The onset of action typically
occurs within 3-5 days, with peak effect in 2 weeks and
duration lasting approximately 3-6 months.[13.14]

In the literature, both Singh et al.['3! and Wojno et al.['4!
reported subjective improvement ranging from 67% to
100% in their studies comparing groups according to
the causes of epiphora.l'3' According to Singh et al,
there was no significant difference in median Munk score
improvement between functional and non-functional
groups.[131 In their study, Wojno et al. recorded subjective
improvement among all patients in both groups.l' Thus,
overall efficacy and side effects are reportedly comparable
for both functional and non-functional etiologies.[2:13-13]
In the present study, an improvement was found in Munk
score and quality-of-life questionnaire values in patients
with epiphora due to both functional and non-functional
causes compared to the pre-injection period. To define
objective results, it was important to evaluate quality-of-life
scoring, Schirmer test, and tear break-up time before
injection. In accordance with the literature, improvement
was also found in tear break-up time and Schirmer test
measurements in this study.

So far, studies comparing transcutaneous and
transconjunctival injections of botulinum toxin A have
failed to show a significant difference in efficacy.['6-191 A
consistent finding across all studies was that transient ptosis
represented the most common complication.[20-25] ptosis
was reported to develop in an average of 15% of patients
who received transcutaneous injections.l'® The average
ptosis rate reported in studies using the transconjunctival
approach was 10%.[16-19 | ee et al’s randomized controlled
study, comparing transconjunctival and transcutaneous
botulinum toxin A injections, reported transient ptosis
in 10.7% of transconjunctival cases and diplopia in 8%
of transcutaneous cases, with no significant intergroup
differences in these complications.['® In the present
study, botulinum toxin A injections were administered
transconjunctivally to all patients for ease of administration
and safety profile.

Another consideration regarding the use of botulinum
toxin A injections for the treatment of epiphora is the
need for long-term follow-up and potential re-injections
for continued successful management of the condition.
In the patient group included in the study, significant
improvement in epiphora complaint was seen in the first
3 months of follow-up. However, the 6t-month results
showed an increase in the quality-of-life questionnaire and

Munk scores. In support of this, an increase in Schirmer test
in quantitative measurements was noted. Tear break-up
time was similar to the previous averages at the 6th month.
The fact that the return to pre-injection values seen in the
sixth month was not seen in the T-BUT test was thought
to be due to changes in ocular surface dynamics in the
patients. Observation of a return to pre-injection values at
the 6th month suggested that the duration of the effect
of the toxin was limited to 6 months. Many published
studies report that even when patients’ symptoms were
well controlled, continuous management required them
to return for repeat injections every few months.16-21]
Therefore, it may be useful to plan injection after the 6t
month for patients who need re-injection.

Prior studies on botulinum toxin A lacrimal gland injections
utilized doses ranging from 1.25 to 15 units per treatment,
with the majority employing 2.5 to 5 units of BoNT/A
(Botox®).l"3-19 No correlation was established between the
initial toxin dose and subsequent re-injection frequency.
Insufficient initial dosing posed minimal risks of additional
treatment.[23] Botulinum toxin A injection has been
consistently demonstrated as safe for epiphora of both
functional and non-functional etiologies across multiple
studies, with all reported side effects being limited and
transient.l'7-26] Consequently, lacrimal gland botulinum
toxin injection presents a valid treatment strategy for both
functional and non-functional epiphora.[26]

The efficacy of botulinum toxin A injection spans a
remarkable age range, from 8 to 94 years, as documented in
the literature. This treatment stands out for its practicality:
it is a minimally invasive, outpatient procedure that is easy
to apply and has a positive side-effect profile. Its benefits
extend to its repeatability, with subsequent injections
maintaining similar effectiveness. A key advantage is
the avoidance of anesthesia and surgical complications
often seen with lacrimal surgery, especially beneficial for
adolescents and adults. While young children might need
sedation, this injection offers a valuable option for those
unable to undergo surgery, such as elderly patients with
poor surgical candidacy or individuals with malignancies.
Moreover, it reduces the burden of extensive postoperative
follow-up, simplifying patient management.[2-5:26]

Limitations

This single-center retrospective study on lacrimal gland
botulinum toxin injections for epiphora has several
limitations. The relatively small sample size may have
influenced the statistical outcomes. Additionally, the
retrospective design inherently introduces selection bias.
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All participants in the study were female. This gender
distribution was not a predetermined inclusion criterion
but occurred coincidentally. It is possible that female
patients are more likely to seek treatment for epiphora
or are more commonly referred for such interventions.
Further studies with larger and more balanced populations
are needed to determine whether gender plays a role in
treatment response or disease prevalence. Nevertheless,
despite these constraints, we believe that our findings
provide meaningful insights and contribute to the existing
literature, particularly concerning quality of life and tear
dynamics in the context of botulinum toxin treatment for
epiphora.

Conclusion

Ultimately, botulinum toxin A administration to the lacrimal
gland presents a significant advancement in managing
epiphora. This cost-effective and safe outpatient procedure
offers a compelling alternative or complement for many
chronic epiphora sufferers. The current evidence strongly
supports botulinum toxin injection as a safe, minimally
invasive, and effective treatment. Nevertheless, ongoing
research is crucial to fully establish the optimal toxin type,
dosage, and injection frequency for lacrimal gland BoNT/A
treatment protocols.

Ethics Committee Approval: The Cukurova University Ethics
Committee granted approval for this study (date: 01.09.2023,
number: 2023-136-26).

Peer-review: Externally peer-reviewed.

Author Contributions: Concept: B.U., A.A.O,; Design: B.U., A.A.O,;
Supervision: B.U., A.A.O,; Resource: B.U., C.G., M.G., H.B.; Materials:
B.U, A.A.O., M.G,, H.B.; Data Collection and/or Processing: B.U.,
A.A.O0, M.G,; Analysis and/or Interpretation: B.U., C.G., M.G., H.B.;
Literature Search: B.U., A.A.O,, H.B.; Writing: B.U., A.A.O,, C.G., M.G.,;
Critical Reviews: B.U., A.A.O.

Conflict of Interest: None declared.
Use of Al for Writing Assistance: Not declared.

Financial Disclosure: The authors declared that this study has
received no financial support.

References

1. Shin JH, Kim YD, Woo KI; Korean Society of Ophthalmic Plastic
and Reconstructive Surgery (KSOPRS). Impact of epiphora
on vision-related quality of life. BMC Ophthalmol 2015;15:6.
[CrossRef]

2. Jeffers J, Lucarelli K, Akella S, Setabutr P, Wojno TH, Aakalu
V. Lacrimal gland botulinum toxin injection for epiphora
management. Orbit 2022;41:150—61. [CrossRef]

10.

11.

12.

13.

14.

15.

16.

17.

European Eye Research

Girard B, Piaton JM, Keller P, Nguyen TH. Botulinum neurotoxin
A injection for the treatment of epiphora with patent lacrymal
ducts. J Fr Ophtalmol 2018;41:343-9. [CrossRef]

Athanasiov PA, Madge S, Kakizaki H, Selva D. A review of
bypass tubes for proximal lacrimal drainage obstruction. Surv
Ophthalmol 2011;56:252—66. [CrossRef]

Ozcan AA, Ulas B, Aksoy M. An effective approach for
the treatment of severe punctal stenosis: Bicanalicular
silicone tube intubation with pigtail probe. J Fr Ophtalmol
2024;47:104073. [CrossRef]

Munk PL, Lin DT, Morris DC. Epiphora: Treatment by means of
dacryocystoplasty with balloon dilation of the nasolacrimal
drainage apparatus. Radiology 1990;177:687—90. [CrossRef]
Huang CJ, Lu CJ, Tu WH, Hou YC, Wang lJ, Hu FR, et al. Analysis
of smartplug insertion-related complications. Eye Contact
Lens 2018;44:5333—7. [CrossRef]

. Trimarchi M, Giordano Resti A, Vinciguerra A, Dane G, Bussi M.

Dacryocystorhinostomy: Evolution of endoscopic techniques
after 498 cases. Eur J Ophthalmol 2020;30:998—1003. [CrossRef]
Rikhtehgar MH, Rikhtehgar MJ, Hassanpour K, Aletaha M, Veisi
A. Clinical outcomes of endoscopic dacryocystorhinostomy
without preserving mucosal flaps in combination with
silicone stent and steroid-soaked gelfoam. J Fr Ophtalmol
2024;47:104013. [CrossRef]

Eisenbach N, Karni O, Sela E, Nemet A, Dror A, Levy E, et al.
Conjunctivodacryocystorhinostomy (CDCR) success rates and
complications in endoscopic vs non-endoscopic approaches:
A systematic review. Int Forum Allergy Rhinol 2021;11:174-94.
[CrossRef]

Meyer JJ, Culbreath K, Ager E, Esmaili N, Fowler WC, Gilligan P,
et al. Evaluation of the microbiology of removed punctal plugs
and intracanalicular devices. Eye Contact Lens 2025;51:25-9.
[CrossRef]

Hofmann RJ. Treatment of Frey’s syndrome (gustatory
sweating) and ‘crocodile tears’ (gustatory epiphora) with
purified botulinum toxin. Ophthalmic Plast Reconstr Surg
2000;16:289-91. [CrossRef]

Singh S, Nair AG, Alam MS, Mukherjee B. Outcomes of lacrimal
gland injection of botulinum toxin in functional versus
nonfunctional epiphora. Oman J Ophthalmol 2019;12:104-7.
[CrossRef]

Wojno TH. Results of lacrimal gland botulinum toxin injection
for epiphora in lacrimal obstruction and gustatory tearing.
Ophthalmic Plast Reconstr Surg 2011;27:119—21. [CrossRef]
Whittaker KW, Matthews BN, Fitt AW, Sandramouli S. The use
of botulinum toxin A in the treatment of functional epiphora.
Orbit 2003;22:193—8. [CrossRef]

Lee AG, Lee SH, Jang M, Lee SJ, Shin HJ. Transconjunctival
versus transcutaneous injection of botulinum toxin into the
lacrimal gland to reduce lacrimal production: A randomized
controlled trial. Toxins (Basel) 2021;13:77. [CrossRef]

Kaynak P, Karabulut GO, Ozturker C, Fazil K, Arat YO, Perente
|, et al. Comparison of botulinum toxin-A injection in lacrimal
gland and conjunctivodacryocystorhinostomy for treatment


https://doi.org/10.1186/1471-2415-15-6
https://doi.org/10.1080/01676830.2021.1966810
https://doi.org/10.1016/j.jfo.2017.11.010
https://doi.org/10.1016/j.survophthal.2011.02.009
https://doi.org/10.1016/j.jfo.2024.104073
https://doi.org/10.1148/radiology.177.3.2243969
https://doi.org/10.1097/ICL.0000000000000506
https://doi.org/10.1177/1120672119854582
https://doi.org/10.1016/j.jfo.2023.07.018
https://doi.org/10.1002/alr.22668
https://doi.org/10.1097/ICL.0000000000001145
https://doi.org/10.1097/00002341-200007000-00007
https://doi.org/10.4103/ojo.OJO_52_2018
https://doi.org/10.1097/IOP.0b013e318201d1d3
https://doi.org/10.1076/orbi.22.3.193.15622
https://doi.org/10.3390/toxins13020077

Ulas et al., Botulinum toxin injection into lacrimal gland / doi: 10.14744/eer.2025.73644

18.

19.

20.

21.

22,

of epiphora due to proximal lacrimal system obstruction. Eye
(Lond) 2016;30:1056—62. [CrossRef]

Nava-Castaieda A, Tovilla-Canales JL, Boullosa V,
Tovilla-y-Pomar JL, Monroy-Serrano MH, Tapia-Guerra V,
et al. Duration of botulinum toxin effect in the treatment
of crocodile tears. Ophthalmic Plast Reconstr Surg
2006;22:453—6. [CrossRef]

Ziahosseini K, Al-Abbadi Z, Malhotra R. Botulinum toxin
injection for the treatment of epiphora in lacrimal outflow
obstruction. Eye (Lond) 2015;29:656—61. [CrossRef]

Eustis HS, Babiuch A. Botulinum toxin injection into the
lacrimal gland for treatment of proximal nasolacrimal duct
obstructions in children. J Pediatr Ophthalmol Strabismus
2014;51:e75-7. [CrossRef]

Ahn C,KangsS, SaHS. Repeated injections of botulinum toxin-A
for epiphora in lacrimal drainage disorders: Qualitative and
quantitative assessment. Eye (Lond) 2019;33:995-9. [CrossRef]
Bakri SJ, Carney AS, Robinson K, Jones NS, Downes RN.
Quality of life outcomes following dacryocystorhinostomy:

23.

24.

25.

26.

151

External and endonasal laser techniques compared. Orbit
1999;18:83—8. [CrossRef]

Keegan DJ, Geerling G, Lee JP, Blake G, Collin JR, Plant GT.
Botulinum toxin treatment for hyperlacrimation secondary
to aberrant regenerated seventh nerve palsy or salivary gland
transplantation. Br J Ophthalmol 2002;86:43—6. [CrossRef]
Shan XF, Lv L, Cai ZG, Yu GY. Botulinum toxin A treatment of
epiphora secondary to autologous submandibular gland
transplantation. Int J Oral Maxillofac Surg 2019;48:475-9.
[CrossRef]

Montoya FJ, Riddell CE, Caesar R, Hague S. Treatment of
gustatory hyperlacrimation (crocodile tears) with injection
of botulinum toxin into the lacrimal gland. Eye (Lond)
2002;16:705-9. [CrossRef]

Altin Ekin M. Comparison of the efficacy and safety of
lacrimal gland botulinum toxin injection in functional versus
non-functional epiphora. Cutan Ocul Toxicol 2024;43:278-86.
[CrossRef]


https://doi.org/10.1038/eye.2016.88
https://doi.org/10.1097/01.iop.0000244515.07925.99
https://doi.org/10.1038/eye.2015.18
https://doi.org/10.3928/01913913-20141120-02
https://doi.org/10.1038/s41433-019-0362-x
https://doi.org/10.1076/orbi.18.2.83.2720
https://doi.org/10.1136/bjo.86.1.43
https://doi.org/10.1016/j.ijom.2018.07.003
https://doi.org/10.1038/sj.eye.6700230
https://doi.org/10.1080/15569527.2024.2402402

