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Abstract (300 words)

Headings: Retrospective long lasting study to evaluate the efficiency of botulinum neuro-toxin A (BoNT/A) therapy in free lacrimal ducts epiphora.

Background/aims: BoNT/A has been used since 2000 in axillary hyperhidrosis to reduce sudoripare secretion. Some isolated cases of hyperlacrimation or crocodile tear syndrome have been treated on this basis. We used BoNT/A to decrease lacrimal secretion in epiphora.

Methods:

We reviewed qualitative and quantitative criteria to appreciate the degree of improvement of epiphora after Botulinum Neurotoxin injections in the palpebral lobe of lacrimal gland in an ophthalmologic centre between 2009 and 2016. Epiphora was graded using questionnaire, Munk score and Schirmer test before and after injections. Severity of side effects were recorded.

Results

Sixty five palpebral lacrimal glands of forty-two patients with epiphora, 65 years old mean age, sex ratio 0.8, were treated with BoNT/A (IncobotulinumtoxinA , XEOMIN®, MERZ Pharma France) from April 2009 to April 2016. The aetiology of the epiphora was represented by 56 lacrimal paroxystic hyper secretion, 2 crocodile tear syndrome, 7 facial palsies. No conventional medical nor surgical treatment was effective in these cases. The technique of injection, dilution and dosage were specific. We have re-injected 33/65 cases as asked and _Botulinum Neurotoxin and paroxystic epiphora_ 5 needed, 16/65 cases three times, 8/65 cases four times, 6/65cases five times, and 3/65 glands six times.

The Schirmer test measured a decrease of lacrimal secretion in 51/65 glands (78%) after the first neurotoxin injection. Side effects were ptosis in 2 cases (3%). Six patients (9%) presented transient esotropia or diplopia. Two patients had lacrimal gland haematoma (3%). The authors describe the injection techniques, the dosage, the volume and concentration of BoNT/A.

Conclusion:

Patients with epiphora can be efficiently treated with BoNT/A (Incobotulinum toxinA) to reduce lacrimal secretion of principal lacrimal gland in its palpebral portion. Most of the patients (80%) were very satisfied with fewer side effects (ptosis or mild diplopia lasting from 3 days to 3 weeks). More studies are needed to precise which epiphora can be treated with BoNT A.

Résumé

Etude rétrospective évaluant l'efficacité de la toxine botulique A (BoNT/A) dans le traitement des larmoiements à voies lacrymales perméables. 

Contexte : La

Résultats

Soixante-cinq glandes lacrymales, de quarante-deux patients ayant un epiphora à voies lacrymales perméables ont été injectées en consultation externe avec une 

Conclusion:

Les patients atteints de larmoiements irréductibles, à voies lacrymales perméables, peuvent être traités par injection de Neurotoxine botulique A (IncobotulinumtoxinA) dans la glande lacrymale principale dans sa portion palpébrale. Les patients se sont révélés satisfaits à 80% avec peu d'effets secondaires (hématome, ptosis ou diplopie) spontanément régressifs en moins de schéma thérapeutique des injections de Neurotoxine botulique A dans les larmoiements à voies lacrymales perméables.

INTRODUCTION

Botulinum neurotoxin A (BoNT/A) has been used with success from 2000 in secretory disorders [1,2]. Some isolated cases of hyperlacrimation or crocodile tear syndrome have been treated on this basis [3,4,5]. We report a retrospective study to evaluate the efficiency of botulinum neuro toxin A (BoNT/A) in the treatment of epiphora with free lacrimal ducts. facial palsies. The patients were proposed to have a BoNT/A injection. Their discomfort were evaluated with questionnaire (Table 1), Munk score (Table 2), and Schirmer test.

MATERIALS AND METHODS

PATIENTS

METHODS

After giving information to the patient and collected his consent, we realised a unique BoNT/A injection transconjonctivally (fig 1) under direct visualisation with high magnification in the principal lacrimal gland, limited in its palpebral portion, avoiding the vessels, under topical anaesthesia (oxubuprocaïn UD). We used IncobotulinumtoxinA (Xeomin®), free of complexing protein in sixty-five lacrimal glands. The patient was semi-lying in a surgical armchair. The injection was realised by an experienced ophthalmologist, under visual control with visual magnification, and extra additional light. The injection used a three piece syringe of 1 ml with a 30G needle. The BoNT/A (IncobotulinumtoxinA, Xeomin®) volume injected was 0.01 ml to 0.1 ml, with an average of 0.02ml (SD: 0.3). The concentration of the BoNT/A was of 200 U/ml after dilution with saline solution, SD: 67. The total mean dosage of BoNT/A injected in the palpebral gland was 4,9 Units (SD: 2 units), range of 2 -10 U. The control _Botulinum Neurotoxin and paroxystic epiphora_ 11 follow up was at seven days, one month, three months and every six months following. We performed re-injection on patient demand and repeated as needed. We have re-injected 33/65 cases as asked and needed, 16/65 cases three times, 8/65 cases four times, 6/65cases five times, and 3/65 glands six and seven times.

The time interval for re-injection was variable, with a mean time of ten months (SD: 7), range: 3-24 months. Third injection occurred in 16 glands as asked and needed with a mean interval time of 7 months (SD: 4.1) median 6 months range 1-14 months. Dosage and technique were similar, mean 0,034ml, median Xeomin® injected 0.02ml (SD: 0,001) range 0.01-0.1ml, mean 5,8u (SD: 2.6), median: 4 u range 3-10 u.

RESULTS

In

Fourth injection occurred in 8 glands as asked with a mean interval time of 4 months (SD: 2) median 5 months range 2-6 months. Dosage and technique were similar, mean volume of 0,04ml, median Xeomin® injected 0.03ml (SD: 0,015) range 0.01-0.05ml, mean 6 u (SD: 3), median: 8 u range 2-10 u.

Fith injection occurred in 6 glands (3 patients) as asked by the patient who find a real but short relief, and concerned the most paroxystic epiphora. Interval injection was 2 months (SD: 1) median 3 months range 1-3 months. Injection was mean 0,04ml of Xeomin® injected (SD: 0,015) range 0.03-0.05ml, mean 9 u (SD: 1), range 6-10 u.

Sixth injection had been performed for two patients (3 glands) with a long lasting interval of 9 months delivering 0,02 ml of Xeomin®, 4u.

No complication has been noted. 

Statistics

DISCUSSION

BoNT/A has been used in the treatment of autonomic nerve disorders and has been shown to be effective even in localised autonomic disorders including hypersecretory disorders as axillary hyperhidrosis, palmar hyperhidrosis, drooling, gustatory sweating and Frey's syndrome [1,2,4,6,7,8]. BoNT/A blocks acetylcholine release, therefore in parasympathetic fibres, and sympathetic preganglionic fibres of lacrimal gland. The first application of BoNT/A in lacrimal gland was in Gustatory lacrimation or "crocodile tears syndrome" (CTS) as an autonomic synkinesia in which patients tear excessively in response to salivary stimuli. It occurs most commonly in the setting of idiopathic or traumatic facial palsy and is thought to result from aberrant reinnervation of the lacrimal gland by salivary efferent fibres from the seventh cranial nerve. For patients who cannot tolerate CTS, past treatments have included anticholinergic drugs, subtotal resection of the palpebral lobe of the lacrimal gland, and resection of the tympanic nerve. These approaches were aggressive and unsatisfactory because of limited efficacy and heavy morbidity explaining the development of BoNT/A therapeutic approach with great success [6,9,[START_REF] Wabbels | Botulinum toxin treatment for crocodile tears, spastic entropion and for dysthyroid upper lid retraction[END_REF]. Some isolated cases of hyperlacrimation or crocodile tear syndrome have been treated on this basis. [3,5,[START_REF] Nava-Castaneda | Duration of botulinum toxin effect in the treatment of crocodile tears[END_REF]. Botulinum toxin treatment for hyperlacrimation has been introduced in the therapy since 1999 [3].

In paroxystic epiphora with essential hyperlacrimation, diagnosed after control of lacrimal ducts permeability, BoNT/ A injection was established transconjonctivally into the palpebral lobe of the principal lacrimal gland [12].

We used high magnification glasses under direct visualisation for the injection, the patient sitting on a surgical armchair, to increase precision in aim to decrease the frequency of ptosis, if injected near the superior palpebral levator. Patients injected transcutaneously developed more often ptosis, or superior rectus palsy [9]. Others practitioners used the magnification of the slit lamp [START_REF] Nava-Castaneda | Duration of botulinum toxin effect in the treatment of crocodile tears[END_REF]. We chose not to inject under slit-lamp although the light and the magnification would be correct, to avoid an uncontrolled patient movement during the injection.

The injection involves only the palpebral portion of the principal lacrimal gland to avoid a dry eye syndrome.

We injected 5U of IncobotulinumtoxinA (XEOMIN®), a higher quantity of BoNT/A than Barañano and Miller [13] who injected 2,5 UA of OnabotulinumtoxinA (Botox®). The quantity injected is variable with authors and BoNT used, ranging from 2.5 UA (Botox®) [12] to 60 USpeywood of AbobotulinumtoxinA (Dysport®) [9]. There is no interest to increase the dosage delivered.

The patient's epiphora resolved quickly after injection of lacrimal gland, within 1 to 7 days in this study, identical to 5 days for Barañano [13].

_Botulinum Neurotoxin and paroxystic epiphora_ [START_REF] Tu | Botulinum toxin for palliative treatment of epiphora in a patient with canalicaular obstruction[END_REF] The long lasting of reduced lacrimal secretion, comparing with the effect in blepharospasm for instance, is also reported in the literature. Epiphora remain asymptomatic for 10 months in average in our experience after the first injection, 11 months in Barañano observation [13], and over 8 months in Naumann experience [14].

Re-injection of BoNT/A was still effective, experiencing relief of epiphora at each injection [13]. [START_REF] Baudouin | A new approach for better comprehension of diseases of the ocular surface[END_REF][START_REF] Stern | The pathology of dry eye: the interaction between the ocular surface and lacrimal glands[END_REF] in response to micro corneal ulceration. It is very important to precise aetiology of epiphora before BoNT/A injection in lacrimal gland. Clinical exam and dacryo-scanner are reliable to diagnose lacrimal obstruction. In some cases, BoNT/A injection is used even in epiphora with obstruction of lacrimal duct [START_REF] Tu | Botulinum toxin for palliative treatment of epiphora in a patient with canalicaular obstruction[END_REF][START_REF] Girard | Neurotoxin Botulinum A in the treatment of epiphora[END_REF][START_REF] Girard | Botulinum Neurotoxin injection for the treatment of epiphora in lacrimal ducts obstruction[END_REF]. In our experience the efficacy of BoNT/A injection in the principal lacrimal gland in the treatment of lacrimal free epiphora is a little lower than in the treatment of obstructive epiphora [START_REF] Girard | Botulinum Neurotoxin injection for the treatment of epiphora in lacrimal ducts obstruction[END_REF] with 78% Schirmer decrease versus 89% in obstructive epiphora. This can be the result of paroxystic and neurological dysregulation of lacrimal secretion which is more difficult to control. The complications in our two series are equivalent, as the frequency of re-injection. 

  BoNT/A est utilisée depuis 2000 pour diminuer la sécrétion sudoripare dans l'hyperhydrose axillaire. Quelques cas isolés d'hyperlacrimation dans le syndrome des larmes de crocodile ont été traités par injection de BoNT/A dans la glande lacrymale. Nous rapportons notre expérience dans le traitement des larmoiements à voies lacrymales perméables par injection de BoNT/A dans la glande lacrymale. Méthodes: Nous avons évalué de façon qualitative et quantitative l'amélioration de l'epiphora après injection de BoNT/A dans la glande lacrymale principale dans sa portion palpébrale chez les patients adressés pour epiphora à voies lacrymales perméables de 2009 à 2016. Les scores d'évaluation ont reposés sur un questionnaire fonctionnel, le score de Munk, et le test de Schirmer, tests réalisés avant et après les injections. Les effets secondaires ont été analysés.

  We have treated sixty-five lacrimal gland of forty-two patients with free lacrimal ducts epiphora, mean age 65 years old (SD:15), range of age 25-87, 18 men and 24 women, with BoNT/ A since 2009.The patients were referred to Quinze-Vingts National Hospital of Ophthalmology, Paris, France, for diagnosis and treatment of their epiphora. The patients underwent a complete ophthalmologic examination including control of conjunctiva, lacrimal punctum, muscular palpebral function, and permeability of lacrimal ducts with injection by the inferior lacrimal point of a mixture of saline and fluorescein solution (fluoresceine Faure 0.5%, SERB Laboratory).The lacrimal duct wash up could be done under pressure to evaluate the severity of obstruction of the lacrimal duct. In case of obstruction wash up by the inferior lacrimal punctum, the lacrimal duct was tested by superior lacrimal punctum. A dacryo-scanner with injection in lacrimal duct was programmed for most of them. No medical _Botulinum Neurotoxin and paroxystic epiphora_ 10 treatment had been effective before, and if dacryo-surgery had been performed previously it failed. The aetiology of the epiphora was represented by 56 essential paroxystic lacrimal hyper secretion, 2 tear-crocodile syndrome and 7

  total we have injected 65 palpebral lacrimal gland with Botulinum neurotoxin A (IncobotulinumtoxinA, Xeomin®) for severe epiphora lasting for at least one year. This case series have concerned 42 patients, 18 men, 65 years old ± 15 and 24 women, 66 years old ± 14 . We have treated 6 right lacrimal gland, 13 left lacrimal gland and 23 bilateral lacrimal glands. Even if these patients presented a free wash out of their lacrimal duct, 27/42 patients (43/65 lacrimal ducts 66%) underwent a dacryoscanner (fig 2, fig 3) with injection of Hexabrix® (iodine solution) in the lacrimal canalicular showing no obstruction but mild stenosis in 7 cases, including 2 moderate canalicular stenosis, 2 moderate narrowing of lacrimal ducts, 2 mucosa hypertrophia, 1 hypertrophia of Rossemüller valvula. None of the ducts were obstructed. Among these patients with paroxystic hyperlacrimation we noticed 8 palpebral dystopia with 6 palpebral hyperlaxity, 2 ectropion, 1 scleral show and 1 conjonctivochalasis. We used IncobotulinumtoxinA (Xeomin®, MERZ Pharma) a neurotoxin free of complexing protein, in 65 cases. In the beginning of this study, we diluted the Botulinum neurotoxin at 50 u/ml to inject 10 u in the gland. The mean dosage was 7.2 u, range 4-10. The volume injected was 0,1 to 0,2ml. No complication appeared. At one month, mean Munk test reduced from 3,6 to 0,6 and mean Schirmer test reduced from of 22mm to 12mm. After these five first patients we tried to reduce the volume injected. We concentrate the Botulinum neurotoxin Xeomin® at 200 u/ml to inject 0,02 ml (SD: 0,014) in the gland. The mean dosage was 5 u, median 4 u (SD:2,6), range 2-10. For all the patients, we didn't observe any systemic adverse events. Hemorrhage of the lacrimal gland happened at the injection in 2 cases (3%) without local consequences as ptosis or diplopia, and disappeared spontaneously in 7 days. The most frequent complication was diplopia in 6 cases (9.2%), with moderate consequences in daily life, lasting from one to 8 weeks. Two pre-existing esophoria have shown esotropia, lasting a month, disturbing TV watching. The other complication was mild ptosis in 2 patients (3%), of short duration with an _Botulinum Neurotoxin and paroxystic epiphora_ 13 average of 17 days (SD: 5). The ptosis didn't recover the pupil. A week after the injection, the patient received a phone call to note the effect of the BoNT/A injection. Hyperlacrimation or epiphora had resolved in 49/ 65 gland patients (75%) revealed by questionnaire score. The patient return at the first month for testing. To appreciate the results we used the patient's satisfaction questionnaire quoted on 60. The quality of life questionnaire showed a dramatic response up to 88% of satisfaction appreciated by a reduction of the questionnaire score from 50/60 (SD: 5) to 16/60 (SD: 10). Munk score reduce dramatically from 3,31 (SD: 0,49) to 0,63 (SD: 0,70) . Schirmer test had been performed and revealed a decrease in 51 lacrymal glands (78% of the cases) from mean Schirmer 24mm, median 18 (SD:11), range 3-70, to mean Schirmer 15mm , median 11 (SD:17), range 3-40. At the first month, BoNT/A (Xeomin®) injection had resolved epiphora in 9/42 patients (21%), although BoNT/A therapy had no effect on epiphora in 2 cases (3%). One of these two patients had a hyperlacrimation on atrophic eye secondary to retinal detachment surgery failure. The hyperlacrimation was secondary to the condition of the eye ocular surface, and sequaela to ocular inflammation. The other patient had a "crocodile tear syndrome" after a facial palsy and preferred not to try again. Re-injection occurred in 33 glands as asked and needed with a mean interval time of 15 months (SD: 18), median 7 months, range: 1-48 months. Dosage and Commenté [BG1]: Commenté [BG2R1]: _Botulinum Neurotoxin and paroxystic epiphora_ 14 technique were similar, mean 0,027ml, median Xeomin® injected 0.02ml (SD: 0,023) range 0.01-0.1ml , mean 4.7 u (SD: 2.1), median: 4.5 u range 2-10 u.

_Botulinum Neurotoxin and paroxystic epiphora_ 15 The

 15 clinical data have been collected by Excel software (Microsoft® Excel® 2013). Statistical analysis had been performed on STATVIEW (StatView pour Windows, SAS Institute Inc. version 5) for mean, median, range, standard deviations and percentage. Comparatives analysis have been performed by parametric t-test. Statistical signifiant rate (p) has been determined at 0.05. _Botulinum Neurotoxin and paroxystic epiphora_ 16
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  Epiphora requiring dabbing five to ten times per day.
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  Epiphora requiring dabbing more than ten times 4 Epiphora requiring dabbing daily or constant tearing.
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Table 2 : Munk score 0

 2 Occasional epiphora requiring drying or dabbing less than twice a day.

	No Epiphora.
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INJECTION DE NEUROTOXINE BOTULIQUE A DANS LE TRAITEMENT DES LARMOIMENTS A VOIES LACRYMALES PERMEABLES.
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