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Non-surgical management of lacrimal canaliculitis 
following insertion of SmartPlug
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Abstract: Punctal plugs are popular device used for treatment of dry eyes. The SmartPlug, 
with its special thermodynamic properties, has the advantage to conform to the shape 
of the punctal ampulla and proximal canaliculus, and offers effective occlusion. However, 
SmartPlug related complications are not uncommon and surgical interventions are often 
required for management of persistent infection. This is a report of two middle-aged Asian 
women who developed chronic lacrimal canaliculitis after insertion of the SmartPlug 
Punctal Plug. Attempts at removing the SmartPlug failed and prolonged topical antibi-
otics resulted only in partial resolution of the infection. Subsequent forced irrigation with 
penicillin solution via the affected puncta using large bore lacrimal canula successfully led 
to complete resolution of the canalculitis.
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Introduction
The Medennium SmartPlug (Medennium Inc., Irvine, CA) is an intra-canalicular plug 
made of thermodynamic hydrophobic acrylic polymer for treatment of dry eyes. 
Upon insertion into the lacrimal canaliculus, the SmartPlug swells and softens to 
conform to the shape of the puncta and proximal canaliculus. This theoretically 
offers more effective occlusion of the entrance of the drainage system, and reduces 
the chance of migration of the punctal plug.1

However, complications following SmartPlug insertion are still possible. These 
include epiphora, pyogenic granuloma formation, lacrimal canaliculitis, recurrent 
acute dacryocystitis and nasal lacrimal duct obstruction.2 Various management 
options have been described, including topical and oral broad-spectrum antibi-
otics, plug removal through retrograde massage, probing and forceful irrigation 
of the lacrimal system, canaliculotomy and dacryocystorhinostomy with silicone 
intubation.3 To our knowledge, there have been no reports of penicillin solution 
irrigation for management of canaliculitis following SmartPlug insertion. Here 
we report two cases of SmartPlug related chronic lacrimal canaliculits that were 
successfully treated with penicillin solution irrigation without the need for puncto-
plasty or canaliculotomy.
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Case Report
Case 1: A 36-year-old woman developed bilateral lower canaliculitis two months 
after insertion of SmartPlugs in bilateral lower punta for treatment of dry eyes 
after LASIK. The attempt to remove the SmartPlug with retrograde massage was 
only successful for the left eye. She experienced persistent right eye epiphora and 
yellowish discharge despite prolonged treatment with topical moxifloxacin 0.5%, 
fluorometholone and multiple courses of oral moxifloxacin for over a year. She 
was noted to have chronic right lower canaliculitis upon referral to our unit with 
prominent pouting of the punctum. The canaliculus was non-patent on syringing 
with regurgitation of pus and blood-stained discharge. The discharge was sent for 
culture for aerobic and anaerobic bacteria, atypical mycobacterium and fungus, 
which were all negative. The second attempt to remove the SmartPlug by retro-
grade massage was successful. After discussion with the patient, forceful irriga-
tion of the right lower canaliculus with penicillin solution (Benzylpenicillin sodium 
1,000,000 I.U in 10 ml water for injection) with large bore lacrimal canula was 
performed. Topical penicillin four times daily, and a course of oral amoxicillin were 
also prescribed. The patient showed significant improvement after first irrigation. 
Repeated penicillin irrigation was performed twice weekly and the canaliculitis 
resolved completely after three weeks of irrigation. The patient was followed up for 
six months and no recurrence was noted.
Case 2: Another 34-year-old woman developed lacrimal canaliculitis in both her 
right upper and lower lacrimal canaliculi six months after insertion of Smart-
Plugs, which failed to respond to topical and oral antibiotics. The SmartPlug in 
the lower canailculus was removed but the upper one could not be retrieved. 
She was referred to us one year after her initial presentation. On examination, 
the right upper punctum was swollen and inflamed (Fig. 1). With the experience 
of the previous patient, forceful irrigation with penicillin solution was performed, 
together with topical penicillin, four times daily. Weekly irrigations were performed 
and the chronic canaliculitis resolved completely after four weeks of irrigation. The 
patient defaulted after four months and no recurrence was noted up till the last 
follow-up (Fig. 2).

Fig. 1. The right upper punctum was 
inflamed with pouting.

Fig. 2. After one month of repeated lacrimal 
irrigation with penicillin solution, together 
with topical and oral antibiotics, the 
right upper chronic canaliculitis resolved 
completely.
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Discussion
Canaliculitis associated with SmartPlugs insertion can be result of a foreign body 
reaction, superimposed infections or both. The presence of the intra-canalicular 
plug leads to stasis of tear flow which provides a perfect environment for formation 
of biofilm,4 and the resulting infection is often resistant to topical treatment alone.

Theoretically, removal of the SmartPlug helps to hasten resolution of canaliculitis. 
However, it is not always feasible, as seen in our two patients. Retrograde massage 
to retrieve the plugs is especially difficult when the system is inflamed and swollen. 
Routine irrigation to flush out the SmartPlug may not be easy given its tight fit 
in the canaliculus. Dacryoendoscopy may be useful to for retrieval under direct 
visualization, yet it is not widely available.

Apart from removal of the SmartPlug, treatments with topical and oral antibiotics 
are also recommended. The SmartPlug Study Group suggested topical gatifloxacin 
0.3%, topical moxifloxacin 0.5%, topical neomycin/polymyxin B, oral levofloxacin 
and oral penicillin with clavulenic acid.3 However, the choices of antibiotics are 
purely empirical as there is limited published data that comment on the causative 
micro-organisms in canaliculitis associated with punctal plug insertion. Takemura 
et al. has successfully cultured Actinomyces odonlyticus from discharge collected 
from a patient with punctual-plug-related canaliculitis.5

With this background, we proposed forced benzylpenicillin solution irrigation 
to the lacrimal drainage system for the treatment of recalcitrant cases of Smart-
Plug-related canaliculitis. Forceful irrigation of penicillin with large bore lacrimal 
canula serves two purposes. Firstly, to dislodge the SmartPlug in the canaliculus. 
Secondly, to introduce a high concentration of penicillin in the lacrimal drainage 
system, which provides a targeted action towards any Actinomyces species, and 
also a direct bactericidal effect on the biofilm associated with the punctal plug. 
Although we do not have a definitive means to confirm that the Smartplugs have 
been flushed out by our irrigations, both patients showed significant improvement 
after the first irrigation and their canaliculitis eventually resolved without surgical 
intervention. No recurrence was observed in our series.

The report by the SmartPlug Study Group poses the concern that dislodgement 
of an inflamed plug into the lacrimal drainage system by irrigation may incite infec-
tion leading to dacryocystitis.3 The use of penicillin solution as the irrigating agent 
may help to reduce such risk considering its bactericidal effect.

With the increasing use of the SmartPlug, we expect to see more SmartPlug-
related complications. We hereby report a novel non-surgical treatment, lacrimal 
canalicular penicillin solution irrigation, for the management of lacrimal canalicu-
litis following insertion of SmartPlug before resorting to surgery.
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