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Purpose: To report seven eyes of six patients diagnosed with corneal perforation and lacrimal canaliculitis in a single facility.
Methods: Clinical records of patients with corneal perforation accompanied by lacrimal canaliculitis seen by the authors were
reviewed.

Results: Six patients (7 eyes) with corneal perforation accompanied by lacrimal canaliculitis were identified. All patients were female,
and all were treated with topical antibiotics while five were receiving topical corticosteroids. Two patients had a history of
dacryocystitis and three had systemic immune diseases. The corneal lesions did not respond to topical antibiotics but were effectively
treated by removal of concretions in the lacrimal canaliculi and lacrimal duct drainage together with conjunctival autograft or corneal
transplantation.

Conclusion: Lacrimal canaliculitis is a risk factor for corneal perforation. When corneal perforation does not respond to antibiotics,
lacrimal canaliculitis should be considered.
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Introduction

Canaliculitis is a lacrimal duct disease that may present as longstanding conjunctivitis refractory to general treatment, and
patients may have used antibiotics or corticosteroid eye drops for a long period. Canaliculitis has an incidence of 2—4%
among lacrimal duct diseases.' It can occur at any age, and various studies have shown a female preponderance.”*
Concretions are found in the canaliculi, resulting in symptoms such as inflammation of the punctum, epiphora, and
discharge. Symptoms persist unless canalicular concretions are completely removed.”® Actinomyces israelii is the most
well known pathogen responsible for canaliculitis. However, recent studies have shown an increased incidence of the
involvement of many other microorganisms, including Gram-positive bacteria and fungi. Conservative medical therapy is
often prescribed, but removal of all concretions in the lacrimal canaliculus is essential for symptom resolution.**>
Recently, lacrimal endoscopy has been reported to be useful in the diagnosis and treatment of canaliculitis.”

Corneal perforation is occasionally caused by infectious ulcers due to bacterial, viral, or fungal infection, trauma, and
autoimmune etiologies such as rheumatoid arthritis.® Severe dry eye may also result in corneal perforation. The common
etiologies of dry eye leading to corneal perforation are systemic autoimmune diseases including systemic lupus
erythematosus, rheumatoid arthritis, and Sjogren’s syndrome.’ ' Generally, treatment for corneal perforation is challen-
ging, and blindness may result. Therefore, it is necessary to differentiate the etiology of the perforation before making
treatment decisions. Based on the cause, corneal perforation is treated with a combination of medical and surgical
interventions. In recent years, corneal perforation in patients with canaliculitis or chronic dacryocystitis has been

d"*7'° suggesting an association between corneal perforation and lacrimal duct disease.

reporte
We report seven eyes of six patients with corneal perforation associated with canaliculitis. These patients had corneal

perforation that did not respond to topical and systemic antibiotics, but was resolved by treatment of canaliculitis.
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Materials and Methods
Study Design and Subjects

This retrospective interventional case series included all patients with corneal perforation who were diagnosed with

lacrimal canaliculitis at the Tokyo Medical University Hospital, Tokyo, Japan, between July 2011 and March 2021.
An institutional review board approval was not required to publish data of patients. Written informed consent was

obtained from all patients for publication of this case series prior to all investigations and surgical procedures.

Data Collection

Clinical and microbiological data were retrieved from medical records. Detailed history was obtained based on the medical
records, which included the patient’s age; sex; prior medications; history of systemic autoimmune diseases including systemic
lupus erythematosus, rheumatoid arthritis, and Sjogren’s syndrome; and history of ocular diseases associated with auto-
immune diseases. The clinical data recorded included best-corrected Snellen visual acuity and slit-lamp examination findings.

Bacteriological Culture

Microbiological investigations, including Gram staining and culture, were performed on corneal scraping and lacrimal
duct discharge samples. The samples were inoculated onto blood agar, chocolate agar, Sabouraud dextrose agar, and non-
nutrient agar plates for bacterial and fungal isolation.

Pathological Examination
Sections were prepared from concretions removed from the canaliculi, and Gram, PAS, and Grocott staining were
performed. The slides were examined for microorganisms within the concretions using an optical microscope.

Results

The clinical profiles of the patients are summarized in Table 1. All six patients were female and were diagnosed with
lacrimal canaliculitis. Two patients had a history of dacryocystitis, while the other four had an unknown history of
lacrimal duct disease. Regarding systemic disease, two patients had rheumatoid arthritis and one patient had lymphoma
and graft versus host disease (GVHD) after bone marrow transplantation for lymphoma. The diagnosis at the previous

Table | Demographic and Clinical Data of the Patients Studied

Patient Age Gender | Affected History of History of Medication Before Visiting Our Hospital
No. Eye Ocular Disease Systemic Disease
Antibiotics Steroid Others
| 81 F L Nasolacrimal duct - Levofloxacin Betamethasone Diclofenac
obstruction Cefmenoxime sodium
2 74 F L Marginal corneal - Levofloxacin Betamethasone Hyaluronic acid
ulcer
3 70 F R Unknown Cryoglobulinemia Moxifloxacin - -
Rheumatoid Cefmenoxime Dibekacin
4 96 F L Dacryocystitis Hypertonia Levofloxacin - Bromfenac
Cefmenoxime Sodium Hydrate
Pimaricin
Tobramycin
5 76 F B Moore ulcer Cerebral infarction Levofloxacin Betamethasone Bromfenac
Rheumatoid Rebamipide
6 49 F L Dry eye Lymphoma Cefmenoxime Fluorometholone Hyaluronic acid
Dibekacin
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clinic was corneal ulcer in two cases and corneal epithelial defect in one case. Before visiting our hospital, all patients
were treated with topical antibiotics, and five patients were treated with topical corticosteroids.

The ophthalmological findings of the patients at presentation are summarized in Table 2. Corneal perforation affected
the left eye only in five eyes, the right eye only in two eyes, and both eyes in Case 6. The perforation was on the nasal
side in three eyes and on the temporal side in four eyes. In addition, perforation was observed in the peripheral cornea in
three eyes and in the central cornea in four eyes (Figure 1A—G). Lacrimal endoscopy revealed concretions in the upper
canaliculi in only one eye, lower canaliculi in only two eyes, and both upper and lower canaliculi in four eyes. In
addition, four eyes of three patients had concurrent nasolacrimal duct obstruction. All cases had minimal corneal
infiltration around the perforation site, and there was little corneal opacity, except in Case 5 (Figure 1A-G).

Microbiological culture of corneal scrape samples was performed in three cases (four eyes), and all eyes were culture-
negative (Table 3). In contrast, almost all microbiological cultures of the lacrimal duct discharge were positive (Table 3).
Pathological examination of the concretions removed from the canaliculi was performed in four eyes of three cases,
yielding findings of actinomycetes in two eyes of two cases, and Candida in two eyes of one case.

All patients received corneal treatment, including corneal transplantation or conjunctival autograft, as well as lacrimal
duct drainage once or twice a day, removal of concretions in the lacrimal canaliculi, and topical and systemic antibiotics.
In five cases, silicone tube intubation of the lacrimal duct was performed. Corneal perforations were successfully treated
with these interventions in all patients. There was no recurrence of corneal perforation in any of the patients during
follow-up.

Case Presentation: Case 5

A 49-year-old woman was referred to our hospital for the treatment of corneal perforation. She had a history of
lymphoma and GVHD after bone marrow transplantation, resulting in dry eye, which was treated with hyaluronic acid
eye drops. At the previous hospital, she was diagnosed with a corneal ulcer in the left eye and was treated with antibiotics
and corticosteroid eye drops. She was referred to our hospital because of corneal perforation. At presentation, slit-lamp
examination of the left eye revealed paracentral corneal perforation on the lower nasal side with abundant discharge, and
the anterior chamber was absent due to leakage of aqueous humor from the perforated cornea (Figure 1G). Concretions
were observed in the left lower punctum (Figure 1H). Her visual acuity in the left eye was hand movement at 30 cm. We
performed conjunctival autograft transplantation, dilated the punctum to expel the concretion and inserted a lacrimal duct
tube. Pathological examination of the concretion revealed small aggregates of Gram-positive cocci and filamentous
bodies by Gram staining, and filamentous bodies over a wide area by PAS and Grocott staining (Figure 2). Three months
later, we performed corneal transplantation, and her visual acuity improved to 0.1; these treatments succeeded in

stabilizing the cornea. There was no recurrence of corneal ulcers or perforation during follow-up of 11 months.

Table 2 Clinical Findings of Corneal Perforation

Patient | Affected Lesion of Perforation Disease of Lacrimal Duct
No. Eye
| L Inferior nasal periphery Upper canaliculitis
2 L Superior nasal periphery Upper and lower canaliculitis
3 R Inferior temporal periphery | Lower canaliculitis
4 L Temporal paracenter Upper and lower canaliculitis, nasolacrimal duct obstruction
5 R Inferior temporal paracenter | Upper and lower canaliculitis, nasolacrimal duct obstruction
L Temporal paracenter Upper and lower canaliculitis, nasolacrimal duct obstruction
6 L Inferior nasal paracenter Lower canaliculitis, nasolacrimal duct obstruction
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Figure 1 Slit lamp photographs of six cases of corneal perforation at presentation to our hospital. (A) Left eye of Case |: Peripheral perforation is observed on the inferior
nasal side with disappearance of the anterior chamber and iris depression. (B) Left eye of Case 2: Peripheral perforation on the superior nasal side with iris depression and
disappearance of the anterior chamber. (C) Right eye of Case 3: Inferior temporal peripheral perforation with iris depression. (D) Left eye of Case 4: Temporal paracentral
perforation with iris depression and disappearance of the anterior chamber. (E) Right eye of Case 5: Inferior temporal paracentral perforation with iris depression and
disappearance of the anterior chamber. In addition, blood vessels invading a part of the cornea are observed. (F) Left eye of Case 5: Temporal paracentral perforation with
iris depression and vascular invasion into the cornea and corneal opacity. (G) Left eye of Case 6: Inferior nasal paracentral perforation with iris depression and disappearance
of the anterior chamber. (H) Same eye as in (G): Concretions in the lacrimal canaliculi are visible through the punctum (black arrow).

Discussion

We report seven eyes of six patients with corneal perforation and concurrent lacrimal canaliculitis. All patients were
female, and half of the patients had local or systemic immune disorders. Corneal perforations occurred in all parts of the
cornea with limited stromal infiltration and no hypopyon. The cultures of almost all canalicular discharge samples were
positive, whereas those of corneal scrapings were negative. All cases were successfully treated surgically for corneal
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Table 3 Results of the Bacterial Culture and Pathological Examination

Patient | Affected | Cornea Discharge Concretion Pathology
No. Eye
| L Not examined | Not examined Not examined
2 L Not examined | Streptococcus sp. Not examined
Peptostreptococcus sp.
Klebsiella oxytoca
3 R Not detected | Staphylococcus aureus Not examined
4 L Not examined | Streptococcus anginosus Actinomycetes
5 R Not detected | Not detected Candida
L Not detected | Candida albicans Candida
6 L Not detected | Stenotrophomonas maltophilia | Actinomycetes

perforation with additional lacrimal drainage, removal of concretions in the lacrimal duct, and systemic and topical

antibiotics.

Corneal perforation may lead to blindness; thus, it is important to understand the patient characteristics and

pathogenesis of the diseases that cause corneal perforation. In this report, all six patients with corneal perforation and

lacrimal canaliculitis were female, and most of them were aged 70 years or above. Previous studies have reported two

male cases and six female cases of corneal perforation associated with canalliculitis'*'*'®!7 It is possible that corneal

perforation caused by lacrimal canaliculitis is much more common in females. A possible explanation is the preponder-

ance of lacrimal duct diseases, including canaliculitis, in older females.*!82% Patient characteristics revealed that half of

the patients had systemic immunological disorders such as rheumatoid arthritis and GVHD. A patient with ocular

cicatricial pemphigoid who also had corneal perforation caused by lacrimal canaliculitis has been reported.* Immune

Figure 2 Photograph of extraction of concretion and Histopathological micrograph of the extracted concretion. PAS staining reveals thin filamentous masses over a wide
area, suggesting the presence of Actinomyces.
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disorders are known to induce corneal perforation. In our cases, however, corneal perforations occurred even though the
patients were treated with corticosteroids. Moreover, the treatment of lacrimal canaliculitis led to stabilization of the ocular
surface without the use of corticosteroids. Thus, our cases suggest that even in inpatients with underlying immunological
disorders, corneal perforation appears to be caused by lacrimal canaliculitis, rather than by immunological pathogenesis,
although these cases may be rare. Corneal perforation associated with lacrimal canaliculitis may tend to occur more
commonly on the nasal side because of its proximity to the punctum. In our cases, corneal perforation occurred on the
nasal side in three eyes and on the temporal side in four eyes, not only in the peripheral cornea but also in the central
cornea. In previous reports of six cases in which the corneal perforation site was known, perforations were observed on
the nasal side.'>'*'® However, our case series shows that corneal perforation with lacrimal canaliculitis can occur in any
part of the cornea.

The pathogenesis of corneal ulcer and perforation associated with lacrimal canaliculitis remains unclear. Bacteria
causing lacrimal canaliculitis may infect the cornea and directly cause corneal ulceration and perforation. Previous
reports have shown that 20-35% of patients with bacterial keratitis had lacrimal duct obstruction and that dacryocystitis
was highly predictive of a corneal ulcer.”**? In two cases of corneal ulcer associated with lacrimal canaliculitis, the same
organism was isolated from the cultures of corneal scraping and canalicular discharge.'”** In another study of 35 patients
with keratitis and nasolacrimal duct obstruction, the same organism was cultured from corneal scraping and mucopuru-
lent material in the lacrimal sac.”* In our case series, cultures of corneal scrapings at the perforation sites yielded no
microorganisms, although most cultures of canalicular discharge were positive for bacteria or fungi. Furthermore, slit-
lamp examination of seven eyes showed mild stromal infiltration and mild anterior chamber inflammation without
hypopyon, despite the presence of corneal perforation, which was clearly different from typical corneal perforation
caused by bacterial keratitis. Yokogawa et al'® speculated that allergies against toxins produced by some bacteria may be

involved in the mechanism underlying corneal perforation associated with canaliculitis. Ishikawa et al'*

hypothesized
that corneal melting is due to enzymes released by bacteria. It is possible that there are two types of corneal perforation
caused by lacrimal canaliculitis. First, bacteria from lacrimal canaliculitis infect the cornea, directly causing corneal
ulceration in the presence of immunosuppression induced by corticosteroid eye drops, and finally leading to corneal
perforation. Second, enzymes and toxins from bacteria in the canaliculi cause corneal melting, as observed in our cases.

In the present cases, bacteria infecting the lacrimal duct caused corneal perforation, even though the patients were
treated with antibiotics. Corneal ulcer associated with lacrimal canaliculitis may be a rare cause of corneal perforation,
but our cases and previous reports suggest that lacrimal duct examination should be conducted in patients with antibiotic-
resistant corneal ulcer.

A limitation of the present study was the retrospective design with a small number of cases. The present findings need
to be verified by a prospective study with a larger sample size.

In conclusion, we reported a case series of corneal perforations associated with lacrimal canaliculitis. These patients
were elderly female, and half of them had systemic immune disorders. Corneal perforations occur in any part of the
cornea. Lacrimal duct disease should be suspected when corneal ulcers or perforations do not respond to antibiotic
treatment. Additional treatments for lacrimal canaliculitis, including lacrimal drainage, are required in these patients.

Disclosure
The authors report no conflicts of interest in this work.
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