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Determination of the function of a repaired
canaliculus after monocanalicular injury by placing
a punctal plug in the non-involved punctum on the
affected side
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ABSTRACT

Background: To determine whether repair of a mono-
canalicular laceration using a Mini-Monoka stent
provides a functioning system.

Methods: This prospective study included patients
who underwent repair of a monocanalicular lacera-
tion with placement of a Mini-Monoka stent. Sili-
cone punctal plugs were placed in the unaffected
punctum on the side that had sustained the injury
and in the same punctum on the fellow eye. The
plug was left in place for between 7 and 17 days. The
patient was questioned after placement regarding
symptoms of epiphora.

Results: Eight patients were included in the study;
five injuries involved the lower canaliculus, two the
upper, and one the upper and lower but only the
lower was repaired. Of injuries, 50% were as a result
of assault. Seven out of eight patients had no epi-
phora from the repaired eye during plug placement.
One patient complained of significant epiphora from
the repaired eye during the time the plugs were
placed; this patient had a partial nasolacrimal duct
obstruction and no canalicular stenosis. Of patients,
88% had an anatomically patent canaliculus and
100% were tearing-free when no plug was placed.

Conclusions: In this study, a repaired monocanalicu-
lar injury provided a functioning system in 88% of
cases. In previous studies, it has been shown that
many patients are symptom-free with just one func-

tioning canaliculus. However, a fully functioning
canalicular system may help to prevent tearing
under stress conditions, and will provide a viable
system if the other canaliculus is irreparably
damaged in the future. Therefore, repair is
recommended.
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INTRODUCTION

Monocanalicular repair has been reported with
varying anatomical and functional success rates. It is,
however, possible for normal tear drainage to occur
with only one functioning canaliculus.1 It is there-
fore difficult to gauge whether or not a repaired
patent canaliculus is functioning. This study inves-
tigates whether a repaired canaliculus provides
adequate drainage when the fellow punctum is
occluded using a silicone punctal plug.

METHODS

This prospective study was performed over a 1-year
period from April 2007 to May 2008. Patients were
recruited who had previously undergone repair of a
monocanalicular laceration with placement of a
Mini-Monoka stent during March 2006 to March
2007. The study was conducted in accordance with
good clinical practices and with the Declaration
of Helsinki 2000 and patient confidentiality was
maintained. New Zealand Health and Disability
Ethics Committee approval was obtained. Patients
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were given informed consent and had the option to
not participate in the study.

The patients underwent repair of monocanalicular
injuries by three different surgeons, but under the
care of a single consultant oculoplastic surgeon (PR).
A Mini-Monoka stent was placed in the lacerated
canaliculus and the canaliculus was repaired using
two to three 8-0 Vicryl sutures on a tapered needle.
The medial canthal tendon was repaired with one to
two 6-0 Vicryl sutures on a spatulated half-circle
needle.

The stent was placed in the lacerated canaliculus;
this was removed at a mean duration of 8 months
after surgery. The patient’s nasolacrimal system was
syringed either immediately after removal of the
Mini-Monoka stent or immediately after removal of
the silicone plugs to confirm anatomical patency of
the canaliculus. The largest-sized silicone plug that
would sit comfortably was placed in the unaffected
punctum on the side that had sustained the injury
and another in the same fellow punctum. The
punctal plug was left in place for between 7 and
17 days; before removal, it was documented whether
the punctal plugs were still in situ in both punctums.
The patient was questioned after placement of the
plugs regarding any symptoms of epiphora.

RESULTS

During the 1-year study period, 11 patients under-
went a canalicular repair (see Table 1). Of these,
eight patients were included in the study. Of the
three not included, one patient was abroad, one was
10 years old and the last could not tolerate the fitting
of punctal plugs. Six of the study patients were male
and two female, with a mean age of 36 (range 20–52)
years. Five were right eyes and the remaining three
were left. Five injuries involved the lower canalicu-
lus, two the upper, and one involved both the upper
and lower but only the lower was repaired because
of difficulties in repairing the upper (Table 1). Of
injuries, 50% were as a result of assault; these
patients were all male. Of the remaining, one was
due to a rugby injury and the other three were
accidents.

The Mini-Monoka stents remained in place for an
average of 8 (range 5–12) months. No stents were
displaced or spontaneously lost; all were removed in
clinic. The authors’ aim was to remove all the stents
at 7 months, the premise being that leaving the stent
in situ over this period should allow for completion of
the healing process and reduce scar contracture
closing off the repaired canaliculus. However, this
was not always possible because of clinic booking
pressures and patient factors.

The silicone punctal plugs were put in place on
the day of stent removal in five patients, 1 month

later in one, 2 months in another and 8 months later
in the final patient. The three patients who had
punctal plugs placed 1–8 months after surgery were
recruited on their follow-up visit after Mini-Monoka
stent removal. The plugs were left in place between
7 and 17 days. On return for removal, all of the sili-
cone plugs were still in place except one patient
whose plug had fallen out of the non-repaired eye. It
was unknown when the plug was lost. This patient
had no epiphora during the study from either eye.
Of patients, 88% had no epiphora from the repaired
eye and 100% had no epiphora from the undamaged
eye during the placement of punctal plugs. One
patient complained of significant epiphora from the
repaired eye during the time the plugs were in place;
the fellow eye was asymptomatic. On syringing of
the repaired canaliculus, no canalicular stenosis or
obstruction was noted and there was saline to the
throat but some reflux from the opposite punctum.
This indicates that the canalicular system was ana-
tomically patent but that there may have been a
partial nasolacrimal duct stenosis. On syringing of
the others, one patient had partial canalicular steno-
sis of the repaired canaliculus; saline did pass to
the patient’s throat. Furthermore, the patient with
partial canalicular stenosis experienced no problems
with watering when the silicone plugs were in
place.

Table 1. Characteristics of patients, injury and repair outcomes

Characteristics Number

All patients with a canalicular laceration
repair during the study period (n = 11)

Male : female 8:3
Mean age (range) 33 (10–52) years
Lower canaliculus laceration (%) n = 8 (72.7%)
Upper canaliculus laceration (%) n = 2 (18.2%)
Upper and lower canalicular laceration (%) n = 1 (9.1%)
Mean duration of stent (range) 7 (5–12) months
Premature stent extrusion (%) 0%

Patients in study (n = 8)
Male : female 6:2
Mean age (range) 36 (20–52) years
Lower canaliculus laceration (%) n = 5 (62.5%)
Upper canaliculus laceration (%) n = 2 (25%)
Upper and lower canalicular laceration (%) n = 1 (12.5%)
Mean duration of stent (range) 8 (5–12) months
Premature stent extrusion (%) n = 0 (0%)
Patients experiencing no epiphora after

placement of punctal plugs in opposite
punctum of injured eye (%)

n = 7 (87.5%)

Patients experiencing no epiphora after
placement of punctal plugs in fellow
punctum of non-injured eye (%)

n = 8 (100%)

Overall anatomical canalicular patency (%) n = 7 (87.5%)
Overall functional success when plugs are

not in place (%)
n = 8 (100%)
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DISCUSSION

The majority of patients in our study were male; this
predominance has previously been reported.2,3 The
study by Jordan et al., of canalicular injury in 236
patients, found that 52% of injuries involved only
the lower canaliculus and 32% the upper canalicu-
lus; involvement of both is more unusual (14%).4

This is similar to the current study; 62.5% had lower
canalicular involvement, 25% upper and 12.5%
upper and lower. They also found that direct injury
(54.2%) compared with avulsion was the most
common type of injury.4

A limitation of the current study is the small
number of patients included compared with previ-
ous studies such as the study by Kennedy et al. of 222
patients.3 Varying success rates have been reported
regarding anatomical and functional patency post-
canalicular repair. Kennedy et al. found that after
canalicular repair, stress or constant epiphora
occurred in 61.5% who had had both upper and
lower canalicular injuries, compared with 19.7% in
those with only one canaliculus involved.3 However,
other studies have shown that many patients are
asymptomatic after obstruction of one canaliculus.1,2

The study by Smit et al., of 13 patients with mono-
canalicular injuries repaired without re-anastomosis
of the lacerated canaliculus resulting in total canali-
cular obstruction, reported that no patients com-
plained of inconvenient tearing either indoors or
outdoors.1 Although three patients experienced
tearing outside only in cold and wind. It is therefore
difficult to determine whether repair of the lacerated
or avulsed canaliculus is providing a functioning
system. A previous study calculated, using the drop
test, that the maximal outflow capacity does reduce if
one punctum is occluded; however, this level is still
much higher than normal basal tear production.5

Murgatroyd et al. suggest that the capacity of the
common canaliculus may limit flow along two patent
canaliculi, thus allowing increased flow along a
patent canaliculi when the other is occluded.5

Because of this, some authors have advocated not
repairing a monocanalicular injury; a survey of UK
consultants with an oculoplastics’ interest reported
that only 40% would always repair a moncanalicular
injury.6 The current study indicates through plugging
of the opposite punctum that the repaired canalicu-
lus still provides a functioning system.

All of the patients in this study had a monocanali-
cular stent placed during repair. It is important to
place a stent during canalicular repair; in an animal
study, it was found that stenting was important to
re-establish canalicular patency.7 Kennedy et al. com-
mented that epiphora was significantly more likely
to occur when no canalicular stent had been placed;
in addition, epiphora was more common in adults

than in children and in those where a pigtail probe
had been used.3 There is no consensus over the
amount of time a stent should remain in place. An
animal study that reviewed removal of stents at 4, 8
or 12 weeks found that the optimum time for
removal was 12 weeks.7 Kersten left stents in for
3 months and recorded patent probing rates of
100%.8 Naik et al. recorded a 90% anatomical and
100% functional success rate after leaving Mini-
Monoka stents in for a mean duration of 15.2 weeks.2

In this study, the stents were left in place for a mean
time period of 8 months leading to an 88% anatomi-
cal and 100% functional success rate. No stents in
this study extruded prematurely. In previous studies,
rates of 11.1–43.7% premature Mini-Monoka stent
loss have been recorded.2,9,10 The study recording a
stent loss rate of 43.7% was using the stent in cases
of congenital nasolacrimal duct obstruction and
these patients often removed the stents themselves.9

This study has shown that a repaired monocanali-
cular injury provides a functioning system in 88% of
cases. The patient that watered during plug place-
ment had a partial nasolacrimal duct obstruction and
no canalicular stenosis. Repair of a monocanalicular
laceration is achievable and the use of a Mini-
Monoka stent does not compromise the other
canaliculus. Although in previous studies it has been
shown that many patients are symptom-free with
just one functioning canaliculus, some are not, par-
ticularly when the lacrimal drainage system is placed
under stress. A functioning canaliculus may help to
prevent tearing under such conditions, and will also
provide a viable system in the unlikely situation that
the other canaliculus is irreparably damaged in the
future.

In conclusion, canalicular repair is safe and effec-
tive and repair should be attempted in either upper
or lower system injuries.
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