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Background: Canalicular lacerations contribute to approximately 16% of the eye lid injuries.
The torn medial end is to be identified, cut end sutured, and then the canaliculus intubated to
restore patency. Silicone being inert, flexible, easily available, and cost effective is the material
of choice for lacrimal stenting. Aims and Objectives: The aim of this study was to determine
the surgical outcomes of the canalicular tear repair with the self-retaining Mini-Monoka stent
in a tertiary care hospital in North India. Materials and Methods: Patients presenting to tertiary
care hospital in Kashmir, North India with canalicular tear from August 2019 to December
2020 were included in this prospective study and repaired with self-retaining Mini-Monoka
stent under microscope. All the patients were analyzed for demographic data, mode of injury,
complications, and outcomes and followed up after a week, 6 weeks, and 3 months and
stent removed after 6 weeks. Results: The study was conducted on 18 patients. The mean
age of the patients was 37.5 years with male: female ratio of 5:1. The lower canaliculus
was most commonly involved and road traffic accidents was the most common mode of
injury (27.7%). The most common associated injury was lid injury (50%). The mean time
of stent removal was 6 weeks+2 weeks. Syringing was done in all the patients except
children. At last follow-up, 17 out of 18 patients had functional and anatomical success in
terms of absence of epiphora and patent syringing and all the patients were cosmetically
satisfied. Conclusion: Our study concludes that surgical repair of canalicular tear with Mini-
Monoka stent is a safe and simple reliable technique, cosmetically satisfying with minimal
manipulation giving high functional and anatomical success rate post repair.

Access this article online
Website:
http://nepjol.info/index.php/AJMS

DOI: 10.3126/ajms.v13i11.45482

E-ISSN: 2091-0576
P-ISSN: 2467-9100

Copyright (c) 2022 Asian Journal of
Medical Sciences

@00

This work is licensed under a Creative
Commons Attribution-NonCommercial
4.0 International License.

Key words: Canalicular tear; Mini-Monoka stent; Functional and anatomical success

INTRODUCTION

Canalicular lacerations contribute to approximately 16% of
the eye lid injuties.' The torn medial end is to be identified,
cut end sutured, and then the canaliculus intubated to restore
patency, which aided by high magnification and by achieving
good hemostasis. Silicone being inert, flexible, easily
available, and cost effective is the material of choice for
lactimal stenting.> The role of temporary intracanalicular
stents in the repair of canalicular tear is well established.?

The Mini-Monoka monocanalicular stent (FCI
Ophthalmics, USA) is a silicon rod with inner diameter

of 0.64 mm, length of 40 mm, and a collarette at the
proximal end which makes it self-retaining. Although
canalicular injuries do not pose any visual ophthalmic
emergency, the repair of torn canaliculus is very important
to restore the patency of lacrimal system for anatomical
and functional success.

Reviewing Kashmiri literature on the canalicular lacerations
found no case reports or studies done until now on the
use of Mini-Monoka for the repair of same. The present
study was done to determine the success rate of canalicular
repair done with commercially available self-retaining,
monocanalicular stent, Mini-Monoka.
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Aims and objectives

The aim of this study was to determine the surgical
outcomes of the canalicular tear repair with the self-
retaining Mini-Monoka stent in a tertiary care hospital in
North India.

MATERIALS AND METHODS

The prospective study was conducted at the tertiary care
hospital of Jammu and Kashmir from August 2019 to
December 2020. The study was approved by the Ethical
Committee of the Institution. Eighteen patients with
canalicular tear across all age groups were included in the
study. Detailed history of all the patients was taken including
mode and time of injury. All the patients were thoroughly
examined for vision, associated ocular or systemic injuries,
and the detailed anterior segment and fundus examination
was done in all patients. All the patients were prepared for
canalicular tear repair under local or general anesthesia
(in case of children) on same day of presentation and written
consent obtained from all. Under all aseptic precautions, the
area was propetly cleaned with betadine and draped with eye
sheet. The lacerated canaliculus was examined under high
maghnification of operating microscope and attempt was
made to locate both the ends of cut canaliculus. The lateral
part with punctum was usually easily located. The exigent
and challenging part of the surgery was to locate the nasal
end of the torn canaliculus, especially when the cut was
deeper, that is, more toward the lacrimal sac. Several
methods for the localization of the nasal end were made
such as using trypan blue dye, fluorescein dye, air, or simple
saline. The dye was injected through the opposite uninjured
punctum and the outflow noted from the nasal cut end of
torn canaliculus. The punctum of the injured canaliculus
was dilated using Nettleships punctum dilator. The end of
the stem of the Mini-Monoka stent was cut beveled for
easy insertion. The Castroviejo needle holder or suture tying
forceps were used to hold the Mini-Monoka for good grip
and the distal beveled end of stent then passed through the
dilated punctum and the lateral end of cut canaliculus. The
collarette of the Mini-Monoka stent was then fixed propetly
at the punctum. The stent was, then, passed securely through
the nasal torn end of canaliculus and guided using needle
holder until it reached the lacrimal sac and proper position
ensured. The pericanalicular torn tissue was repaired with
60 vicryl and associated lid injuries sutured with 40 silk.
The patients were examined on 1% post-operative day and
antibiotic steroids started and patients were instructed to
be careful and avoid rubbing. The subsequent follow-ups
were done after a week, 6 weeks, and 3 months.

The Mini-Monoka stent was removed at 6 weeks under
topical anesthesia in all patients. Lacrimal syringing was
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done in all patients after stent removal. The anatomical
success of stenting was confirmed by the patent
nasolacrimal drainage on syringing and functional success
as absence of epiphora after removal of stent.

RESULTS

The total of 18 patients were included in the study and
underwent canalicular tear repair with Mini-Monoka stent.

Out of 18 patients, 15 were male (83.33%) and three were
female (16.66%), that is, male: female ratio was 5:1.

The mean age of the patients was 37.5 years (5—05 years age
group), the youngest was 5 year old, and the oldest 65 year.

The lower canaliculus was involved in all the patients
and one patient, in whom the punctum was injured, was
excluded from the study.

All the patients presented to ophthalmology emergency
and the different modes of injury were noted. The most
common cause of injury was road traffic accident in five
patients (27.7%), followed by accidental stone injury in four
patients (22.2%) and trauma due to fall in four patients
(22.2%). In three patients, the mode of injury was metal
rod (16.66%) and door handle in one patient (5.55%) and
dog bite in another one (5.55%).

On examination, the most common associated injuries
found were lid injuries in nine patients (50%), followed
by ocular surface injuries in seven patients (38.8%). Out
of seven patients, five had sub conjunctival hemorrhage
and two had corneal abrasions. Associated intraocular
injuries were seen in two patients (11.11%), one with scleral
perforation and another corneal tear. All the patients were
repaired within 24 h of injury except one which presented
5 days after injury.

The canalicular tear repair with Mini-Monoka stent was
performed in all patients under operating microscope and
stent was kept in place for minimum of 6 weeks. All the
patients reported to outpatient for stent removal. The mean
time for stent removal was 6 weekst2 weeks. Syringing
was done in all the patients except children(3) and it was
patent in all except one patient and none of the patients
complained of epiphora until last follow-up.

The only post-operative complication that was encountered
was the stent extrusion in two patients, one in a 9-year-
old boy at 2 weeks and another in 30-year-old patient
at 4 weeks postoperatively. In a child, the cause of stent
extrusion was frequent rubbing, and in an adult, it got
removed spontaneously. Syringing was patent in adult
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patient despite extrusion; however, in young patient, it
was not done. No other corneal or surface complications
were seen. All the patient were cosmetically satisfied and
clinically asymptomatic for epiphora.

DISCUSSION

Canaliculus is an important structure for the normal
passage of the tears. It is one of the most common part
of the lacrimal drainage system that gets injured, because
it is quite exposed as compared to other structures. About
16% of the eyelid injuries are canalicular lacerations.’

No doubt canalicular lacerations do not pose any threat to
vision and is not considered as sight threatening emergency;
however, repair of the laceration is the new concept. Leaving
the injury untreated can lead to lifelong epiphora in patients
which ate troublesome to the patient and in addition to its
cosmetic intolerance carties with it the social blemish. Time
and again different materials such as Teflon, suture, and silver
wite have been used, but silicon remains the material of choice
for the repair of canalicular tear due to its easy availability,
inert nature, cost effectiveness, and easy handling.*”

In our study, out of 18 patients majority were male (15,
83.33%). This is in accordance to other studies carried

worldwide. 23

In our study, the mean age group affected
was 37.5 years which is in refute to other studies, where
canalicular tear is commonly seen in children.*¢ All the
patients that presented to ophthalmology emergency lower
canaliculus were involved and similar has been reported in
other studies, where lower canaliculus was more commonly
affected than upper canaliculus.>**’ One of the patients
with lower canaliculus tear also had associated punctal
injury and was excluded from the study. Hence, the
success rate of the use of Mini-Monoka stent in the upper
canalicular, both canalicular tear and punctal injury, could
not be established in this study. We recommend another
study for the same.

One of the distinctive findings in our study was that
there were different modes of injury. The most common
mode of injury in our study was road traffic accident (five
patients, 27.7%), followed by accidental stone injury in four
patients (22.2%) and trauma due to fall in four patients
(22.2%). In our study, there was only one patient, in which
canalicular tear was caused by dog bite. This is in contrast
to the study done by Jordan et al., in which dog bites have
been implicated as the most common cause of canalicular
injury, especially in children."” Furthermore, in our study,
we did not find any injury caused due to blouse hook of
mother during breast feeding which has been found as
an unique cause of canalicular injury in study conducted
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by Nayana et al."! This can be attributed to the cultural
disparity in the study population.

In our study, we found that canalicular tears were not
commonly associated with intraocular injuries. The most
common associated injuries found were lid injuries in
nine patients (50%), followed by ocular surface injuries
in seven patients (38.8%). Out of seven patients, five
had sub conjunctival hemorrhage and two had corneal
abrasions. Associated intraocular injuries was seen in two
patients (11.11%), one with scleral perforation and another
corneal tear. In the patients with associated injuries whether
intraocular or extraocular, the repair of same was done
in the same sitting. Subconjunctival hemorrhages were
managed with cold compresses and corneal abrasions with
patching and lubricating drops postoperatively.

In our study, 17 patients were repaired within 24 h of injury
and one of the patients 5 days after injury. The urgent
repair within 24 h of injury aided in better visualization
due to absence of edema, fibrosis, or scarring. Once
the inflammation around pericanalicular tissue sets
in the identification of the distal torn end, and subsequently,
the repair becomes difficult. In our study, since there was no
significant control, so it could not be concluded whether the
final outcome depends on the time gap between injury and
surgery. However, in our study we found that there is better
visualization and localization of cut ends of canaliculus in
absence of edema and fibrosis.

All the patients were operated under operating microscope.
Various methods for the localization of the cut nasal ends
have been mentioned in the literature like injection of air
or dye through the opposite punctum and passing pigtail
through normal punctum.'" In our study, we employed
different methods to see what worked best. In some
patients, while the medial cut end of the canaliculus was
easily visible as pinkish white tubular mucosal structure,
in some, it was identified by injecting dye or air or
saline through opposite punctum, and then, the constant
pressure over the sac would aid in identification after seeing
the nasal end immersed in saline. Usage of pigtail has been
mentioned in various studies but if not handled properly
carries the risk of normal canaliculus damage in amateur
hands."* In our study, we used the pigtail in patients in
whom the above methods of cut end visualization did not
work and medial cut end was deep. The usage of pigtail
did not cause any sort of injury in those patients and it
was concluded that pigtail can prove to be a very useful
tool if used meticulously in patients, in which all other
methods fail.

Once the nasal cut end was identified, the Mini-Monoka
stent was then inserted through the injured punctum,
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and then its way made through the cut end into the sac
by holding firmly with needle holder by grasp regrasp
technique and collarette fixed at the punctum. In our study,
we used the needle holder to hold the stent and found it
to be an expedient tool for easy handling and insertion
of Mini-Monoka stent. No other study has mentioned
the use of needle holder as a golden tool in this surgery.
The technique of grasp-regrasp with needle holder at the
leading end of the stent helped in easy insertion. The torn
tissues around the lids were sutured with 6—0 vicryl and
other associated injuries taken care of.

Our study had anatomical success rate of 77.77% and
functional success rate of 94.4% which are similar to
the studies conducted eatlier.””"® With regard to the time
gap between injury and repair, Chu et al., conducted a
study to see if delayed repair affects final outcomes and
concluded that delayed repair did not lead to poorer
results.”” Raj et al., concluded that time of surgical
intervention is an important predictor of final surgical
success.” In our study, there was one patient in whom
anatomical and functional success could not be achieved
and we could not ascertain whether the cause was delayed
repair or the deep nasal cut end and further studies are
needed to assess the association of delayed repair and
final outcome.

In our study, the only post-operative complication
encountered was stent excursion and frequent eye rubbing
was the cause of same, thus concluding that patient should
be strictly advised and prohibited from doing so.

Limitations of the study
The drawbacks of this study were small sample size and
absence of controlled group.

We did not compare Mini MONOKA with other intubation
materials.

CONCLUSION

This study which was conducted to assess the outcomes
of Mini-Monoka stent repair in canalicular tear concludes
that it is a safe and reliable simple technique requiring
minimum manipulation and has high anatomical and
functional success rate. It is a cosmetically satisfying
procedure.

ACKNOWLEGDMENT

I extend my thanks to patients and the department of
Ophthalmology, Government Medical College, Srinagar.

Asian Journal of Medical Sciences | Nov 2022 | Vol 13 | Issue 11

REFERENCES

1. Herzum H, Holle P and Hintschich C. Eyelid injuries:
Epidemiological aspects. Ophthalmology. 2001;98(11):1079-1082.

https://doi.org/10.1007/s003470170029

2. Reifler DM. Management of canalicular laceration. Surv
Ophthalmol. 1991;36(2):113-132.
https://doi.org/10.1016/0039-6257(91)90125-y

3. Naik MN, Kelapure A, Rath S and Honavar SG. Management of
canalicular lacerations: Epidemiological aspects and experience
with mini-monokamonocanalicular stent. Am J Ophthalmol.
2008;145(2):375-380.
https://doi.org/10.1016/j.a2j0.2007.09.018

4. Singh S, Ganguly A, Hardas A, Tripathy D and Rath S.

Canalicular lacerations: Factors predicting outcome at a tertiary
eye care centre. Orbit. 2017;36(1):13-18.

https://doi.org/10.1080/01676830.2017.1279646

5. Murchison AP and Bilyk JR. Canalicular laceration repair: An
analysis of variables affecting success. Ophthal Plast Reconstr
Surg. 2014;30(5):410-414.
https://doi.org/10.1097/I0P.0000000000000133

6. Anastas CN, Potts MJ and Raiter J. Mini Monoka silicone
monocanalicular lacrimal stents: Subjective and objective
outcomes. Orbit. 2001;20(3):189-200.
https://doi.org/10.1076/0rbi.20.3.189.2628

7. Leibovitch |, Kakizaki H, Prabhakaran V and Selva D. Canalicular

lacerations: Repair with the mini-monoka monocanalicular
intubation stent. Ophthalmic Surg Lasers. 2010;41(4):472-477.

https://doi.org/10.3928/15428877-20100525-05
8. Wu SY, Ma L, Chen RJ, Tsai YJ and Chu YC. Analysis of

bicanalicular nasal intubation in the repair of canalicular
lacerations. Jpn J Ophthalmol. 2010;54(1):24-31.

https://doi.org/10.1007/s10384-009-0755-7

9. Kersten RC and Kulwin DR. “One-stitch” canalicular repair.
A simplified approach for repair of canalicular laceration.
Ophthalmology. 1996;103(5):785-789.

https://doi.org/10.1016/s0161-6420(96)30615-5
10. Jordan DR, Ziai S, Gilberg SM and Mawn LA. Pathogenesis

of canalicular lacerations. Ophthal Plast Reconstr Surg.
2008;24(5):394-398.

https://doi.org/10.1097/IOP.0b013e318183267a

11. Nayana P, Shruti S, Amol G and Swaranjali G. Outcomes
of canalicular tear repair using a mini-monoka silicone
stent: Results from a tertiary care centre. Int J Ocular Oncol
Oculoplasty. 2017;3(4):261-264.

12. Lauring L. Silicone intubation of the lacrimal system: Pitfalls,
problems and complications. Ann Ophthalmol. 1976;8(4):489-498.

13. MacGillivray RF and Stevens MR. Primary surgical repair of
traumatic lacerations of the lacrimal canaliculi. Oral Surg Oral
Med Oral Pathol Radiol Endod. 1996;81(2):157-163.

https://doi.org/10.1016/s1079-2104(96)80406-9

14. Saunders DH, Shannon GM and Flanagan JC. The effectiveness
of the pigtail probe method of repairing canalicular lacerations.
Ophthalmol Surg. 1978;9(3):33-40.

15. Tint NL, Alexander P, Cook AE and Leatherbarrow B. Eyelid
avulsion repair with bi-canalicular silicone stenting without
medial canthal tendon reconstruction. Br J Ophthalmol.
2011;95(10):1389-1392.

https://doi.org/10.1136/bjo.2010.196246

16. Orge FH and Dar SA. Canalicular laceration repair using a
viscoelastic injection to locate and dilate the proximal torn edge.

217



Hakak and Wani: Surgical outcomes of canalicular tear repair

JAAPOS. 2015;19(3):217-219. https://doi.org/10.1016/j.ophtha.2014.02.027
https://doi.org/10.1016/j.jaapos.2015.02.013 19. Chu YC, Wu 8Y, Tsai YJ, Liao YL and Chu HY. Early versus
17. Lee H, Chi M, Park M and Baek S. Effectiveness of canalicular late canalicular laceration repair outcomes. Am J Ophthalmol.
laceration repair using monocanalicular intubation with Monoka 2017;182:155-159.
tubes. Acta Ophthalmol. 2009;87(7):793-796. https://doi.org/10.1016/j.aj0.2017.08.006
https://doi.org/10.1111/j.1755-3768.2009.01644 . 20. Raj A, Thakur S, Arya KS, Kesarwani P and Sinha U.
18. Chowdhury HR, Rose GE and Ezra DG. Long-term outcomes of Canalicular lacerations in a tertiary eye hospital: Our
monocanalicular repair of canalicular lacerations. Ophthalmology. experience with monocanalicular stents. Rom J Ophthalmol.
2014;121(8):1665-6.e1. 2020;64(2):146-152.

Authors’ Contributions:
BH- Draft and design of the manuscript, Clinical Examination, Data collection, Review of literature, and Revision of the manuscript. JSW- Co-ordination, Result
interpretation, Revision of Manuscript.

Work attributed to:
Government Medical College, Srinagar, Jammu and Kashmir, India.

Orcid ID:
Dr. Birjees Hakak - = https://orcid.org/0000-0002-2407-7083
Dr. Junaid S Wani - = https://orcid.org/0000-0003-1724-5453

Source of Support: Nil, Conflicts of Interest: None declared.

218 Asian Journal of Medical Sciences | Nov 2022 | Vol 13 | Issue 11



