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Self-Securing Monocanalicular Stent for Treatment of
Nasolacrimal Duct Obstruction
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Background: To report the clinical experience and analysis of our results with Ritleng intubation system in patients with
congenital and acquired nasolacrimal duct obstruction. Methods: Silicone intubation with the Ritleng lacrimal system was
performed in 17 patients (20 eyes) from March 2001 to March 2003 to relieve nasolacrimal duct obstruction following the
failure of nasolacrimal duct probing. Results: The obstruction in 14 of the 20 eyes (70%) was congenital, and 6 of the
obstructions (30%) were acquired. The mean period of intubation was 5.2 months (range 4 to 6 months). Silicone intubation
was successful in 17 eyes (85%), unsuccessful in 2 eyes (10%), and inadequate in a single eye (5%). Complications were easily
treated or were minimal and did not affect the outcome significantly, with the exception of 1 infection. Conclusions: Silicone
intubation with the Ritleng system is an effective treatment of patients with congenital and acquired nasolacrimal duct
obstruction. Self-securing monocanalicular stent is recommended as the procedure of choice after failure of medical therapy
and nasolacrimal duct probing.

Key words: nasolacrimal duct obstruction, Ritleng intubation system, self-securing monocanalicular stent, silicone intubation

INTRODUCTION

There have been several favorable reports concerning
the use of silicone intubation for alleviating obstructions of
the nasolacrimal duct in children and adults'¢. In the
procedure, the silicone tubing acts as a temporary stent in
the obstructed duct, maintaining patency while the tissues
around the stent heal. Silicone intubation is a simple
procedure, and a variety of instruments and technical
modifications have been devised®?.

Despite the relative ease of the intubation procedure,
even experienced surgeons may encounter difficulties,
especially in retrieving metal probes from the nose. The
Ritleng lacrimal intubation system provides a technique
for canalicular silicone intubation without the need for the
retrieval of metal probes from the inferior meatus®.

This article documents our experience with the Ritleng
lacrimal intubation system, and serves to illustrate the
value and complications attendant with the use of this
system.
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MATERIALS AND METHODS

Patients

Seventeen patients (representing 20 eyes) with congeni-
tal or acquired nasolacrimal duct obstruction were treated
using the Ritleng lacrimal intubation system from March
2001 to March 2003 at the Tri-Service General Hospital,
Taipei, Taiwan. All patients met the following four criteria:
(1) Display sign of epiphoria or lacrimal sac infection, or
both; (2) Prior unsuccessful medical treatment (lacrimal
sac massage and topical or systemic antibiotics); (3) One or
more previous unsuccessful probings of nasolacrimal duct;
and (4) Presence of significant residual nasolacrimal duct
obstruction that restricted further probing.

Patients with lacrimal drainage system obstructions that
involved other than the nasolacrimal duct were excluded
from study.

Intubation

Of the 20 intubations performed, 6 were for bilateral
nasolacrimal duct obstructions (3 patients) and 14 were for
unilateral cases. Fourteen of the 20 obstructions (70%)
were congenital and 6 (30%) were acquired.

The Ritleng intubation system (SI-1520, FCI Oph-
thalmics, Marshfield Hills, MA, USA) consists of a metal
probe (Ritleng probe) with a narrow slit that runs the length
of the probe from the funnel-shaped entrance to the outlet
opening of inferior end (Fig. 1A). The 30-cm-long silicone
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Fig. 1 (A) The Ritleng probe. A funnel-shaped opening on the superior end of the probe facilitates introduction of the Prolene threads.
A slit measuring 0.3 mm wide runs the entire length of the hollow probe. (B) The Ritleng intubation set. Two Prolene
monofilament threads are composed of a thicker darker blue, 0.4 mm in diameter (arrow head), followed by a thinner light blue
portion, 0.2 mm in diameter (arrow), then attached to a 30-cm-long silicone tube (star).

tube is smoothly attached to Prolene monofilament at one
end. The Prolene monofilament is composed of a thicker
dark blue initial portion followed by a thinner light blue
portion so that it can be easily removed from the Ritleng
probe. The head of the silicone tube is specially designed
to be secured in the punctum without intranasal fixation of
the tube (Monka tube) (Fig. 1B).

All procedures were performed under general anesthesia.
The punctum was gently dilated. The canaliculus was
intubated with Bowman 00 and 0 probe guides to ensure
the adequate size of the common canaliculus. The Ritleng
probe was passed through the canaliculus into the lacrimal
sac, rotated to the upright position, and directed into the
nasolacrimal duct (Fig. 2A). The probe was then turned so
that the slit faced in the anteromedial direction. The polypro-
pylene thread-guide attached to a silicone tube was intro-
duced into the probe through the proximal funnel-shaped
opening (Fig. 2B). If mild resistance was noted, the probe
and Prolene were retracted 1 to 2 mm before more of the
Prolene was advanced.

As the Prolene exited the probe tip into the nasal cavity,
it often curled in the nasal cavity. In most cases, spontane-
ously emergence from the nose occurred. In 3 cases, Pro-
lene accumulated in the nose, and was retrieved with the
use of the Ritleng hook or a small muscle hook. When
retrieval of the Prolene was difficult, endonasal forceps
under endoscopic visualization was used.

Once the Prolene was removed from the nose, the
Ritleng probe was backed out of the nasolacrimal system
and separated from the polyprolene thread-guide at its
thinner section by sliding the probe out from the length-
wise open slit (Fig. 2C). The thread-guide was pulled out
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of the nose, drawing the silicone tubing into the nasolacri-
mal duct. The tubing was advanced until the end when the
fixation head reached the entrance of the punctum (Fig.
2D). The intubated eyelid was then mobilized to ensure
that the fixation head did not bury itself inside the
canaliculus. At this point, insertion of the fixation head was
accomplished by the use of inserter/dilator (Fig. 2E).
Finally, the end of the tubing was cut at the nasal fossa with
scissors after ensuring that no tension was present in the
medial canthus. The tubing hung freely in the nasal cavity,
without any need for suture or a knot.

Postoperatively, antibiotic ophthalmic drops and oint-
ment were prescribed for 1 week. All patients’ stents were
removed in our OPD within 4-6 months, and, in all but 2
patients, stents were removed intact without damage to the
canaliculus. In these 2 patients, a stent was displaced either
during sleep or daily activity in a child, with the other stent
being lost iatrogenically 1 month after the operation.

Criteria for success were defined as complete resolution
of previous symptoms and a normal result of dye disap-
pearance test where applicable within 1 week after opera-
tion and after stent removal.

RESULTS

We evaluated the intubation technique and the success
rate of the Ritleng lacrimal intubation system performed in
17 patients (20 eyes) in our hospital from March 2001 to
March 2003. All the patients were successfully intubated.
Spontaneous nasal emergence of the Prolene occurred in
15 of the 20 eyes (75%), which simplified retrieval. When
the Prolene did not spontaneously emerge from the nose
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Fig. 2 (A) Lacrimal duct intubation. (B) Retrieval lead guide. (C) Ritleng probe was backed out of the nasolacrimal system and separated
from the polyprolene thread-guide. (D) The tubing was advanced until the end of the fixation head reached the punctum. (E)
Insertion of the fixation head using the inserter/dilator. (F) Monoka inserted in the lower punctum.

because of serious deformity of nasal turibinater, retrieval
was accomplished in 3 eyes (15%) by use of a small muscle
hook beneath the inferior turbinate, or by the use of forceps
under direct visualization of the inferior meatus in 2 eyes
(10%) that require the otorhinolaryngologist to remove
Prolene monofilament.

Our success rate of initial silicone intubation in reliev-

ing signs and symptoms of nasolacrimal duct obstruction
in this series was 85% (17 eyes out of 20). In the bilateral
obstruction cases, there was no discrepancy in the success
rate compared to unilateral cases. There were also no
differences in the success rates between left and right eyes.

Planned stent removal was performed in 18 of 20 eyes
between 4-6 months after surgery (mean duration, 5.2
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months). Of the remaining 2 cases, premature lateral dis-
placement requiring unplanned stent removal occurred 2
weeks after surgery in 1 case. The other was due to iatro-
genic loss after 1 month. Nasolacrimal duct obstruction
eventually resolved in these patients after planned stent
removal.

There were no intraoperative or postoperative compli-
cations in this study. No ophthalmic injuries occurred from
planned or unplanned stent removal in the outpatient
office. Also, complications associated with the silicone
stent such as punctal erosion, granuloma formation, or
corneal erosion, were absent.

DISCUSSION

Silicone intubation is an effective method in treating
congenital and acquired nasolacrimal duct obstruction that
is nonresponsive to conservative medical treatment and
simple nasolacrimal duct probing®*°. The stent likely
produces nasolacrimal duct patency by maintaining an
opening as the edges of the membranous obstruction heal
around the stent®. Silicone intubation generally avoids the
need for dacryocystorhinostomy, a more advanced opera-
tion, in patients with congenital and acquired nasolacrimal
duct obstruction. The success rates reported for silicone
intubation range from 66% to 100%?>%°-16. The 85% suc-
cess rate noted presently is entirely comparable to these
previously reported results.

The use of silicone intubation in the treatment of con-
genital and acquired lacrimal drainage disorders has been
described?>”. Silicone is soft, relatively inert, and flexible.
A variety of intubation sets have been described, generally
consisting of a silicone tube bonded or glued to a rigid
metal probe’. Several types of probes are available, which
vary in their malleability and design. Rigid probes facili-
tate passage through the lacrimal drainage system but may
cause injury to the delicate canaliculi and nasal mucosa.

The main difficulty with traditional rigid metal probes
lies in the retrieval of the probes from the narrow and
obliquely angled inferior meatus. Being nearly vertical, a
standard straight lacrimal probe emerging from the ostium
will tend to press against the mucosa of the lateral wall,
even to the point of dissecting an underlying false passage.
Furthermore, attempts to grasp the probe with a hook or
hemostat may be difficult, resulting in trauma to the
mucosa, bleeding, and lengthy surgery.

The Prolene introduced by the Ritleng system has the
advantage of being soft, atrumatic, and more easily re-
trieved from the nasal cavity. Indeed, the Prolene sponta-
neously emerges from the nose in most patients. Such was
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the case presently, with only 3 cases requiring the probe to
be grasped with a small muscle hook!”, and 2 cases of
serious deformity of the inferior turbinate that require
using of forceps under direct visualization for remove
Prolene monofilament.

Presently, the obvious difficulty in intubation or pass-
ing the Prolene monofilament in 2 cases may have been a
consequence of a persistent obstruction of tear drainage
with consequent infection and inflammation leading to
scarring, which over time reduced the probability of suc-
cessful intubation. In all of the failed cases, we encoun-
tered difficulty during intubation in passing the Prolene
monofilament through the probe, and experienced a tight
sensation when pulling Prolene monofilament from the
nose. After unsuccessful outcomes, dacrocystography was
performed. Severe constriction of NLD was then noted in
all these failed cases. The constriction might prevent the
Ritleng intubation from relieving the symptoms. When
cases were converted to receive DCR operation, satisfac-
tory results were obtained.

The special design of the monocanalicular tube required
the integrity of the punctal ring for a secure auto-stable
fixation. Iatrogenic punctal rupture or preexistent stric-
turotomies were contraindicated for this kind of fixation.
A suitable diameter of the monocanalicular tube head and
its insertion in the upper or lower punctum reduces the
displacement rate and foreign body sensation. Additionally,
patients’ cooperation in minimizing rubbing the eye also is
important for a well-positioned tube. Two people in our
study experienced tube expulsion due to their tendency to
rub their eyes. Instruction to patients and their parents and
re-intubation with Ritleng system helped alleviate the
symptom of epiphoria.

Complications of the implanted monocanalicular stent
has been described either during the operation or when the
tubes in place**!¢. Intraoperative complications include
lacerated canaliculi and inadvertent false passage. Com-
plications that occur with the tubes in place include expul-
sion of the Monoka, burying of the fixation head inside the
canaliculus, and corneal erosion due to slight entropionning
of the punctum'$?2, However, in our series we had no major
complications.

From our results we conclude that silicone intubation
with the Ritleng intubation system is an effective treatment
for patients with congenital and acquired nasolacrimal
duct obstruction. The monocanalicular stent offers several
advantages over other monocanalicular or naso-monoca-
nalicular systems. The fixation head is self-securing, and
does not require suture. The procedure takes less time, and
the postoperative period is shorter since there are no



stitches to remove. In addition, there is minimal trauma to
the nasal mucosa, and the retrieval of the Prolene monofila-
ment leader is easy, even in the hands of relatively inexpe-
rienced surgeons. The high success rate obtained with
silicone intubation leads us to recommend the procedure in
cases of congenital and acquired nasolacrimal duct ob-
struction in which medical therapy and probing have
failed.
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