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Background: Endophthalmitis caused by Mycobacterium fortuitum as a complication of
cataract surgery is rare in China and globally. This study aimed to report the clinical features,
surgical treatment strategies, antibiotic susceptibilities and treatment outcomes in patients
with endophthalmitis caused by Mycobacterium fortuitum.

Patients and methods: A case series of 15 patients (15 eyes) with post-cataract
endophthalmitis caused by Mycobacterium fortuitum treated at the Ophthalmology Clinic
of Shengjing Hospital between June 2008 and June 2017 was reviewed retrospectively.
Information about Mycobacterium fortuitum culture results, clinical features, surgical proce-
dures, and final visual acuity were obtained.

Results: The vitreous samples were all positive. These eyes underwent total capsulectomy
and intraocular lens explantation and vitrectomy combined with intravitreal and intravenous
injections of antibiotics. Finally, 14 eyes had controlled inflammation and retained eyeballs.
One eye had panophthalmitis and enucleation of the eyeball. Presenting visual acuity ranged
from counting fingers to no light perception. Final visual acuity was better than 20/400 in 4
of 15 eyes (26.67%), 20/400 to hand motions in 7 of 15 eyes (46.67%), and light perception
to no light perception in 4 of 15 eyes (26.67%) at 6-month follow-up visit.

Conclusion: Mycobacterium fortuitum might be an etiologic agent in postoperative
endophthalmitis. The Mycobacterium fortuitum endophthalmitis might be treated with early
vitrectomy and targeted antibiotic therapy approach.
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Introduction

Endophthalmitis is a severe intraocular infection involving uveitis and suppura-
tive inflammation of the retina.' The development of postoperative endophthal-
mitis after intraocular surgery, including cataract surgery, is a rare but debilitating
complication.” The nontuberculous mycobacterial infections in periocular region
are rare and usually caused by the organisms, such as Mycobacterium chelonae
and Mycobacterium fortuitum.” Endophthalmitis caused by Mycobacterium for-
tuitum as a complication of cataract surgery is rare in China and globally.*’
M. fortuitum may be acquired from the natural environment, particularly from
soil, dust and bio-films in tap water.®® M. fortuitum is able to infect the eye,
resulting in a number of ocular infections, including conjunctivitis, keratitis and
endophthalmitis.”'® However, the treatment of the M. fortuitum infections could
be difficult because of the multi-drug resistance.'' The treatment usually involves
the surgical debridement with the removal of the infected foreign body and
prolonged the course of the antibiotics, such as the clarithromycin, doxycycline,
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amikacin and ciprofloxacin.'' Therefore, the investiga-
tion for the M. fortuitum infection is critical for the
treatment of the endophthalmitis in clinic. The microbiol-
ogy, clinical features, surgical strategies, and outcomes
were presented and evaluated in this retrospective study.

Patients and methods

Patients

The medical records of all patients treated for endophthal-
mitis caused by M. fortuitum post the cataract surgery at
Shengjing Hospital, Shenyang, China between June 2008
and June 2017 were reviewed. The clinical data collected
and reviewed included demographic information, past
medical history, presenting signs and symptoms, duration
of symptoms before diagnosis of endophthalmitis, time
between cataract surgery and diagnosis of endophthalmi-
tis, organisms, treatment, and final visual acuity.

All procedures involving human participants were in
accordance with the Declaration of Helsinki. The study
protocol was approved by the Ethics Committee of the
Department of Ophthalmology of Shengjing Hospital,
Shenyang, China.

Surgical method
Fifteen patients underwent cataract removal without com-
plications by phacoemulsification with implantation of
a posterior chamber intraocular lens (IOL) in the capsular
bag of one eye. Approximately 2or 3weeks later, the
patients experienced worsening vision, redness, sudden
pain and photophobia in the operated eyes and were
referred to our institution. The patients had no serious
medical or ocular history and they were HIV negative.
As post-cataract endophthalmitis was suspected, the
patients underwent total capsulectomy and IOL explanta-
tion and vitrectomy combined with intravitreal injection of
1 mg/0.1 mL vancomycin, 2.25 mg/0.1 mLceftazidime,
and 0.2 mg/0.1 mL of dexamethasone. Meanwhile, ante-
rior chamber irrigation was performed for empyema of the
anterior chamber during the operation. Patients underwent
surgery approximately 1-5 days from the first eye
complaint.

Microbiological examination

Vitreous aspirate was also sent for microbiological exam-
ination and culture. The postoperative regimen included
topical administration of TobraDex eye drops (Alcon, Fort
Worth, TX, USA) every 2 hrs. Four days after the

operation, microbial culture identified rapidly growing
bacteria by acid-fast and Gram stain that were suspected
to be M. fortuitum. The treatment regimen was then
switched to intravenous injections of 0.4 g moxifloxacin
daily for 1week. Finally, intraocular inflammation sub-
sided 2weeks after the operation.

Results

Basic characteristics of patients

All 15 eyes of these post-operative patients were diag-
nosed with culture-proven endophthalmitis caused
by M. fortuitum. Among them, eight (53.33%) were
female and seven (46.67%) were male. Among them,
nine cases (60%) were right eyes and six cases (40%)
were left eyes. The median age was 61 (ranging from 46
to 84) years. Pertinent systemic medical problems included
hypertension in six patients and diabetes mellitus in seven
patients. All patients (100%) developed acute-onset
endophthalmitis (median 17 days, ranging from 2 to 3

weeks). The characteristics aere listed in Table 1.

Clinical features

Slit-lamp bio-microscopic examination of the operated eyes
identified conjunctival congestion, corneal edema, severe
anterior chamber inflammation, and hypopyon (Table 1).
The posterior chamber IOL was accurately positioned, though
a yellowish-white purulent fibrin membrane was present in
front of the IOL (Figure 1A and B). The vitreous and fundus
had a yellow and white purulent exudate (Figure 1C and D).
Ocular ultrasonography identified gray flocculent opacities in

Table | Characteristics of the patients

Characteristics Values
Gender
Male (n,%) 7 (46.67%)

Female (n,%) 8 (53.33%)

Age (years) 61 (46-84)
Left/right side
Left (n,%) 6 (40%)
Right (n,%) 9 (60%)
Course of disease (days) 17 (14-21)

Symptoms
Conjunctival congestion
Corneal edema

Severe anterior chamber inflammation

Hypopyon

submit your manuscript

1434

Dove

Infection and Drug Resistance 2019:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Di and Chen

Figure | Clinical features of mycobacterium fortuitum endophthalmitis. (A) Biomicroscopic examination identified conjunctival congestion (represented by the white
arrow) and a distorted pupil obscured by hypopyon (the pupillary margin hidden in the circle). (B) Biomicroscopic examination identified a severe fibrinous reaction (the
fibrinous tissues in the circle) and hypopyon in front of the intraocular lens (represented by the black arrow). (C and D) The vitreous and fundus have a yellow and white

purulent exudate. (E) A B-scan ocular ultrasound identified vitreous opacification.

the vitreous and dense retro-lental opacities in the operated
eyes, indicative of endophthalmitis (Figure 1E).

Culture findings

The vitreous samples were all positive for microbes.
Microscopic examination, as well as the results of the
acid-fast and Gram stain studies were consistent
with M. fortuitum (Figure 2A—C). The patients underwent
detailed systemic examination for occult mycobacterial
infections. The clinical examinations, including Mantoux

tests, computed tomography of the chest and abdomen,

and serum Quantiferon gold test results were all normal.
The results of the testing thus ruled out M. tuberculosis.

M. fortuitum is an infrequent human pathogen and
rare presents in the endophthalmitis post the cataract
surgery. Unlike the common pathogenic Mycobacteria,
the M. fortuitum grows well on the routine bacteriologic
media, such as the MacConkey agar, blood agar, as well
as on the Lowenstein Jensen medium at temperatures
ranging from 25°C to 40°C, even less than lweek.
Meanwhile, the formed colonies demonstrated as the
smooth, rough in this study.

B.C.

Figure 2 Diagnosis of Mycobacterium fortuitum endophthalmitis. (A) Microscopic examination of the anterior chamber fibrin membrane sample isolated after vitrectomy. (B)
Gram stain of the anterior chamber fibrin membrane sample isolated after vitrectomy. (C) Acid-fast stain of the anterior chamber fibrin membrane sample detected acid-fast

bacilli (red stain) that were identified as Mycobacterium fortuitum.
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Visual and anatomical outcomes

Fourteen eyes had controlled inflammation and retained
the eyeballs. Secondary IOL implantation was not per-
formed in the late stage for these 14 eyes. One eye had
panophthalmitis and required enucleation of the eyeball.
Presenting visual acuity ranged from counting fingers to
no light perception and final visual acuity ranged from 20/
400 to no light perception. Final visual acuity was better
than 20/400 in four of 15 eyes (26.67%), 20/400 to hand
motions in seven of 15 eyes (46.67%), and light perception
to no light perception in four of 15 eyes (26.67%). No
further complications such as retinal detachment, bullous
keratopathy, or glaucoma were recorded during the follow-
up period.

Discussion

M. fortuitum is an infrequent human pathogen.lz*14 In cul-
ture,
other

it may be detected within 7days along with
rapidly growing nontuberculous mycobacteria,
including M. abscessus and M. chelonae.”>"'" In our hospi-
tal, 15 of 330 cases of endophthalmitis between June 2008
and June 2017 were M. fortuitum infections; other patho-
gens included Staphylococcus aureus, Staphylococcus epi-

dermidis, fungi, and Pseudomonas aeruginosa.

While mycobacterial infections are common following
refractive surgeries, they are rare following cataract sur-
gery. The diagnosis is typically confirmed by a histological
culture. In this study, pertinent systemic medical problems
included hypertension in six patients and diabetes mellitus
looked for
for M. fortuitum species, including age, gender, chronic

in seven patients. We risk  factors
obstructive pulmonary disease,'® diabetes, end-stage renal
disease, "’ collagen vascular disease, cancer, HIV,”® and
transplantation.?’ The previous study®” also demonstrated
that endophthalmitis caused by M. fortuitumis usually
present in chronically immuno-compromised patients.

In this study, we found that the M. fortuitum grew well
on the MacConkey agar, blood agar and the Lowenstein
Jensen medium, with faster growth. Meanwhile, the formed
colonies were smooth and rough in this study. These char-
acteristics of our isolated M. fortuitum are consistent with
the previous study described.”® The previous study®* also
reported that the isolated M. fortuitum from patients was
proven to be sensitive to the third generation fluoroquino-
lones (levofloxacin). However, the present study has not
evaluated the sensitivity of isolated M. fortuitum to the
drugs.

Endophthalmitis following phacoemulsification is
a severe postoperative complication. Upon diagnosis
of endophthalmitis, treatment should be initiated imme-
diately and involve intravitreal injections of antibiotics
and vitrectomy. Vitrectomy was an effective and effi-
cient procedure for abscess drainage. Vitrectomy can
remove intravitreal inflammatory lesions, bacteria and
toxins, and reduce the damage caused by toxic sub-
stances on retinal function. It may also rescue vitreous
transparency and reduce or avoid tractional retinal
detachment.®” Intravitreous injection delivers antibio-
tics directly to the infected lesion, and combined with
vitrectomy, greatly improves the cure rate of
endophthalmitis. At present, intravitreal injection of
steroids in the setting of endophthalmitis is controver-
sial. Some investigators report that steroid application
during antibiotic therapy protects the intraocular tissue
during acute bacterial endophthalmitis, and that intra-
vitreal injection of dexamethasone is likely to cause
intraocular toxicity.>® In this study, we found that intra-
vitreal injection of steroids inhibited M. fortuitum
endophthalmitis and improved the patient’s vision.

Concurrent intravitreal vancomycin and low-dose (200
pg) moxifloxacin are recommended for patients with infec-
tious endophthalmitis caused by M. fortuitum. According to
the experimental and clinical observation, most clinicians
believe that injection of vancomycin and moxifloxacin into
the vitreous cavity is safe and dose not lead to retinal
toxicity. Despite prompt treatment, the visual sequelae of
endophthalmitis caused by M. fortuitum are significant and
outcomes are poor. In the current series, only four (26.67%)
of our patients had visual acuity of 20/400 or better at the
One patient (6.67%) had

panophthalmitis and required removal of the eyeball.

6-month follow-up visit.

Combined treatment with intravitreal vancomycin and
low-dose moxifloxacin may provide a synergistic bacter-
icidal effect and prevent retinal toxicity, though this is not
well studied. Further clinical trials in patients with
Mycobacterium fortuitum endophthalmitis will be needed
to elucidate the effects of intravitreal vancomycin and low-
dose moxifloxacin in this setting, the present study indi-
cates that early identification and aggressive intervention
with vitrectomy and antibiotics may prevent poor out-
comes in these patients.

This study also has a few limitations. Firstly, as
a retrospective study, the case data may be imperfectly
recorded or retrieved and compiled. Secondarily, data from
only a small number of patients were available for the present
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retrospective study, and so further studies with larger sample

sizes, preferably with multi-center involvement, will be

important to confirm and extend our conclusions.

Conclusion
This study demonstrated that Mycobacterium fortuitumis

was an etiologic agent in postoperative endophthalmitis. In

the following investigation, the Mycobacterium fortuitum

endophthalmitis might be treated with early vitrectomy

and targeted antibiotic therapy approach.
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