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Introduction

Monoka™ stents are silicone stents used to intubate obstructed nasolacrimal systems.They are composed of a silicone tube and a punctal plug, similar to that designed by J. Freeman [START_REF] Freeman | The punctum plug: evaluation of a new treatment for the dry eye[END_REF]. The punctal plug replaces the sutures that were often considered necessary to secure monocanalicular stents used in the repair of lacrimal duct trauma. J.A. Long (2) tried to attach the stent to the end of the punctal plug. This type of monocanalicular intubation system was very unstable as the punctum tended to very rapidly enlarge leading to extrusion of the stent. Ninety degree fixation of the stent proved to be much more stable [START_REF] Fayet | Monocanalicular nasolacrimal duct intubation[END_REF]. The stenting technique has undergone several modifications since the initial description. The flange has been lengthened so as increase it's stability [START_REF] Ruban | Analysis of the efficacy of the large monocanalicular intubation stent in the treatment of lacrimation caused by congenital obstruction of the lacrimal ducts in infants[END_REF]. The initial technique consisted of "pulled" stent placement. The first Monoka™ stents were composed of a metal introducer placed at the end of a silicone tube, as in all conventional lacrimal intubations. Fabrice Serra (Antibes, France) adapted the hollow introducer technique described by Jünemann and Büsse [START_REF] Busse | Microsurgical reconstruction of destroyed canaliculi lacrimales[END_REF] to the Monoka™ procedure (Personal communication, 1990). The metal introducer was replaced by Prolene thread attached to the silicone stent held within a hollow introducer. P. Ritleng (Nice, France) Later subsequently designed a slit in the hollow introducer to facilitate passage of a varying diameters of Prolene thread into the ducts, resulting in a shorter operating time [START_REF] Pe | Ritleng intubation system for treatment of congenital nasolacrimal duct obstruction[END_REF]. Like all so-called "pulled" intubations, a common feature of these Monoka™ intubations is the necessity for nasal recovery of the stent.

The "pushed" stent placement technique constitutes a technical turning point. The Masterka™ stent was based on the concept of a venous catheter [START_REF] Fayet | An update to monocanalicular stent surgery[END_REF]. In this model, the introducer was placed inside the stent, permitting insertion by pushing in the stent thus avoiding the need to involve any manipulations within the nasal cavity to retrieve the stent. However, initially this stent was considered to have more limited operative indications with concerns for possible kinking and retention of the stent within the duct without actually passing through the valve of Hasner. A recent publication, however, found that the Masterka stent can still be useful even in younger patients with more complex forms of congenital nasolacrimal duct stenosis (CNLDO). [START_REF] Khatib | Use of the Masterka for complex nasolacrimal duct obstruction in children[END_REF] The preloaded Monoka stent (Lacrijet™) is based on the concept of preloaded intraocular lenses. The principle of pushed intubation is preserved, but the stent is held inside the introducer, which facilitates placement during insertion. In the Masterka system, the stent is outside the introducer and thus is less protected during catheterization. The diameter of the Lacrijet TM introducer is similar to other stent introducers (Table1). The introducer thus remains acceptable for pediatric lacrimal ducts. Endoscopic observation by an unbiased observer permitted evaluation as to whether the primary surgeon could properly insert and deploy the stent from the introducer without the need for direct endoscopic visualization.

Material and methods

This non-randomized study of consecutive cases was performed to study any potential difficulties or complications encountered during intraoperative deployment of a pushed preloaded monocanalicular nasolacrimal intubation system with stable self-retaining punctal fixation.

Patients

Inclusion criteria

Children's with epiphora secondary to congenital nasolacrimal duct stenosis were included. The patient's family received written information and provided their written informed consent about the upcoming lacrimal surgery: nasolacrimal duct intubation,

Exclusion criteria

Stenosis of the internal punctum (common opening) or bicanalicular stenosis, complex bony nasolacrimal duct stenosis, dacryocystorhinostomy. This study has been approved by the Ethics Committee of the French Society of Ophthalmology (IRB 00008855 Société Française d'Ophtalmologie IRB#1).

Description of the stent

The preloaded Monoka™ stent (PMS) is a monocanalicular nasolacrimal duct intubation stent with a stable self-retaining punctal fixation (figure 1). The handpiece is composed of a cylindrical body comprising a hollow metallic introducer connected to a piston. A safety clamp blocks premature piston movements. The introducer is based on the principle of a sailboat head foil, comprising an extremely narrow gutter. The Monoka™ stent is comparable to the lacing rope and is entirely contained within the introducer. Only the collar and punctal plug extend beyond the introducer. Traction on the piston retracts the introducer inside the handpiece (Figure 2). This relative shortening gradually ejects the stent, starting with its free end. The punctal plug is supported by a rigid stylet connected to the soft and flexible silicone stent. The neck of the punctal plug slides inside the longitudinal slit of the introducer and is the last part to leave the introducer when it is fully retracted.

Surgical technique

A probing under general anesthesia (Facial mask) was initially done in order to confirm three parameters: 1) Presence of mucosal nasolacrimal duct stenosis. 2) Proper location of the probe or introducer by testing metal-to-metal contact in the nasal cavity by using a second larger blunt lacrimal probe. (Only cases of simple nasolacrimal duct stenoses with positive metal-tometal contact were included in the study) 3) Determination of the necessary length between the lacrimal punctum (LP) and the floor of the nasal cavity (NC) as the stent must be longer than this distance. At this stage, deeper anaesthesia was induced with use of a laryngeal mask.

Stent placement: 1) Cautious dilatation of the superior lacrimal punctum was done. 2) Nasolacrimal duct intubation as far as the floor of the nasal cavity. 3) Removal of the safety clamp. 4) Slow, gradual traction on the piston to its maximum position. 5) After the introducer was completely removed, the punctal fixation plug was inserted into the vertical canaliculus.

Endoscopic control of deployment

A nasal pack soaked with xylocaine 1% with adrenaline (1:200,000) was placed in the nasal cavity (figure 3). Stent deployment was observed with a 4 mm endoscope with a Panoview 0° optic. The inferior turbinate was gently displaced medially to assist endonasal observation and subsequent nasolacrimal duct intubation. The control monitor was placed behind the operator in order to test the ability of the surgeon to successfully intubate the nasolacrimal system without endoscopic monitoring. A second observer, however, did follow the validity of doing this type of stent insertion without any necessity for endoscopic monitoring. children (28 sides). Congenital Nasolacrimal Duct Obstructions : 28 sides, Mean âge: 3.01 years (range : 15 months and 13 years) Twenty-three stents were correctly deployed in the nasal cavity (23/28 = 82.1%). Five stents were not correctly deployed (5/28=17.3%) and were immediately replaced by another stent of the same length.

The behaviour and nasal deployment of a total of 28 preloaded stents were monitored endoscopically during the operation.

Difficulties encountered

At the end of nasolacrimal duct intubation: difficulties with placement of the punctal plug occurred in four cases (4/28 =14.2%) (table 2). At the beginning of stent placement: Premature ejection of the punctal plug occurred in five (5/28= 17.8%) cases, which were replaced by 5 new stents. At the end of stent placement: Retention of the punctal plug in the handpiece at the end of ejection occurred in 2 cases (2/28=7.1%). These two stents were immediately returned to their introducers and were replaced, by firmly applying the punctal plug onto the lacrimal punctum, just before release of the handpiece to prevent expulsion.

Complications

No cases of epistaxis were observed in this series of 28 cases.

Discussion

The Monoka™ system is an old model stent that has been available for almost 30 years. The preloaded Monoka stent (PMS) as presented here is a new modality for pushed intubation.

In the PMS the outer diameter of the introducer is very similar to that of classical pulled stents (Table 1). Passage of the stent through nasolacrimal duct stenosis was easily performed, with no cases of epistaxis following nasolacrimal duct intubation in children.

The reliability of testing metal-to-metal contact in the nasal cavity by using a second larger blunt lacrimal probe is still debate [START_REF] Kashkouli | Late and very late initial probing for congenital nasolacrimal duct obstruction: what is the cause of failure?[END_REF][START_REF] Mocan | Prognostic value of metalmetal contact during nasolacrimal duct probing[END_REF][START_REF] Yh | Nasal endoscopy in the management of congenital nasolacrimal duct obstruction[END_REF][START_REF] Eye | Primary treatment of nasolacrimal duct obstruction with nasolacrimal duct intubation in children younger than 4 years of age[END_REF]. In this study, endoscopic observation demonstrated that metal-to-metal contact was a reliable and sufficient sign for detecting possible submucosal false passages. The primary objective of endoscopic guidance was not to improve the results of nasolacrimal duct intubation, but rather to monitor the effectiveness of intraoperative stent deployment without any endoscopic guidance. The PMS system was designed to be inserted by means of a blind technique, like other pushed stent systems (Nunchaku tm , Monostent Eagle vision tm , Masterka tm ...).

Endoscopic observation showed that the probe remained stable inside the introducer even after passage through the nasolacrimal duct stenosis. It also demonstrated that traction on the piston induced gradual ejection of the stent with progressive retraction of the introducer. In specific cases with more extensive nasolacrimal duct stenosis, this flexible stent was able to be easily positioned along the floor of the nasal cavity without kinking (Figure 3).

Difficulties encountered during stent placement

Difficult placement of the punctal plug

Application of the punctal plug must be in contact with the lacrimal punctum at the end of intubation and is an absolutely essential step for all self-retaining stents, whether they are pulled or pushed [START_REF] Fayet | Monocanalicular nasolacrimal duct intubation[END_REF][START_REF] Fayet | An update to monocanalicular stent surgery[END_REF]. The punctal plug must be placed in contact with the lacrimal punctum (Figure 4) but must neither present a tendency for spontaneous loss within the punctum (with probable secondary intralacrimal migration) nor be situated too far away from the punctum (with a risk of premature expulsion when the stent is forcibly compressed in the canaliculus).

In both of these situations, it is preferable to remove the stent and repeat the entire procedure.

If the punctal plug remains too far from the lacrimal punctum, however, while the introducer is already in contact with the floor of the nasal cavity, then the stent is most likely too long with respect to the vertical dimension of the lacrimal duct. It should logically be replaced by a shorter stent, when available, while ensuring persistent metal-to-metal contact. (Currently, however, there is only one length of stent available with the Lacrijet.)

The stent placement technique has been gradually modified in light of acquired experience and endoscopic guidance, by taking advantage of the flexibility of the silicone stent. Stent placement is now performed in several steps (Figure 5), similar to the Masterka™ stent placement technique [START_REF] Fayet | An update to monocanalicular stent surgery[END_REF].

The initial intubation should always stop when the introducer is in contact with the nasal floor. The first traction on the piston is then limited to about 5 mm to in order withdraw the introducer from the floor of the nasal cavity and to eject the stent by about 5 mm. The flexibility of the silicone stent does not interfere with this second progression. At this stage, if the punctal plug is still not in contact with the lacrimal punctum, however, the same sequence is repeated moving the introducer further into the nasal cavity. Once the punctal plug has been correctly placed over the lacrimal punctum, however, the piston can then be fully withdrawn.

(Figure 5i) This approach avoids any potential of compressing the stent in the canaliculus, associated with a risk of expulsion, and does not compromise the appropriate distance needed between the punctum and valve of Hasner.

Difficulties during retraction of the piston

B.1 The main difficulty encountered in this series was premature ejection of the punctal plug (and the adjacent part of the stent) from the introducer in 5 cases (Figure 6). These cases were observed at the beginning of stent placement, and were worsened with progressive retraction of the piston. Endoscopic control confirmed passage through the lacrimal stenosis by the introducer and the absence of any placement in a submucosal false passage. The stents remained intact inside the introducer without deployment. Figure 6 shows that the bulb of the punctal plug was situated obliquely with a curved appearance of the stylet of the handpiece. At the beginning of traction on the piston, some of the forces advanced the stent longitudinally, while other forces were exerted perpendicularly. This component tended to eject the bulb. Once engaged, traction only accentuates premature ejection of the stent without allowing deployment in the nasal cavity (Figure 6). A new preloaded stent has now been designed by modifying the connection between the stylet and the bulb, which now have parallel contact surfaces. All forces can now be transmitted in the axis of the introducer with no perpendicular component. The first results using the new pre-loades device did not show any premature ejection (Unpblished datas, Congenital Nasolacrimal Duct Obstructions: 11 childrens, 12 sides Mean âge: 2.00 years, range: 12 months and 3.3 years, June-sept 18); B.2 In this series, we observed two cases of the punctal plug bulb remaining stuck in the end introducer after retraction of the piston (Figure 7). Removal of the handpiece accidently induced removal of the entire stent. In these two cases of accidental extubation, endoscopic observation had previously shown satisfactory nasal deployment of the stent. These extubated stents were immediately replaced within the introducer using an operating microscope and the procedure was then repeated entirely from the beginning. As a precaution, just before removal of the handpiece, the punctal plug can be firmly applied over the lacrimal punctum with the tip of the punctum dilator or another blunt instrument. This step has no longer been needed as a technical new design appears to have eliminated this potential problem.

Conclusion

This preliminary study validates the concept of a preloaded system for pushed stent insertion. 
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Table 1 : Comparison of the outer diameter of the different introducers.

 1 The new design and the new stent placement technique should make deployment more reliable and more reproducible. Preloading simplifies the pushed intubation technique, while preserving its advantages: blind nasolacrimal duct intubation, not requiring nasal recovery of the introducer. Mechanical ventilation and laryngeal protection are not mandatory. Preloading protects the silicone stent during passage through the stenosis. The aim of this new technique is to combine the indications for pulled stents with the simplicity of pushed intubation.
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	CHRONOLOGIC ORDER	SIDE	AGE (year)	LENGHT (mm)	DIFFICULTIES	DEPLOYMENT
	1	G	1.8	40	Difficult placement of the punctal plug	YES
	5	G	1.9	35	Difficult placement of the punctal plug	YES
	6	D	2.0	40	Difficult placement of the punctal plug	YES
	7	G	3.4	40	Difficult placement of the punctal plug	YES
	8	G	1.3	35	Premature ejection	NO
	9	G	2.0	40	Premature ejection	NO
	13	D	2.5	35	Premature ejection	NO
	14	G	3.4	40	Premature ejection	NO
	19	G	6.4	35	Premature ejection	NO
	20	D	1.7	40	Retention of the punctal plug	YES
	22	D	2.4	40	Retention of the punctal plug	YES
	Congenital Nasolacrimal Duct Obstructions: 22 infants (28 sides)	
	Mean âge: 3.01 years (range: 15 months and 13 years)