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A B S T R A C T   

Purpose: To provide an update on different management approaches for Nontuberculous Mycobacterial (NTM) 
infections of the eye and orbit. 
Observations: A total of 9 eyes from 8 patients were found to meet study criteria. Of these 9 eyes, 6 eyes (66%) 
involved Mycobacterium abscessus, 2 (22%) involved M. chelonae, and 1 (11%) involved M. fortuitum. In 8 (88%) 
eyes, NTM infection was treated with a combination of antibiotics and removal of involved foreign body or tissue 
(e.g. scleral buckle, intraocular lens, orbital implant, or granuloma). One case was observed on topical therapy 
alone due to low suspicion for clinically significant infection. In 1 patient, a second culture-positive infection was 
found in the contralateral eye requiring treatment. 
Conclusions and importance: Depending on the clinical presentation, optimal treatment of ocular and orbital NTM 
infections may require combination anti-mycobacterial antibiotics (topical and systemic), surgical removal of 
implanted material or tissue, or both.   

1. Introduction 

Nontuberculous mycobacterial (NTM) infections of the eye and orbit 
are an uncommon but serious complication of intraocular and orbital 
surgeries. Reported cases include infectious keratitis,1,2 

endophthalmitis,3–6 and scleral buckle infections,7 typically involving 
Mycobacterium chelonae, M. fortuitum, and M. abscessus. Published case 
studies and reviews report a combination of topical drops, intravitreal 
injections, systemic antibiotics, and/or surgical removal of foreign ma
terial if indicated as part of the management of these infections.8 We 
compiled a series of patients with NTM ocular infections and present a 
review of the literature to help refine the management of these rare but 
serious infections. 

1.1. Methods 

All cases of ocular cultures positive for NTM between January 1, 
2014, to October 1, 2018, at the Dean McGee Eye Institute and the 
Oklahoma University Medical Center were reviewed. This retrospective 
study was approved by the Oklahoma University Health Sciences Center 
Institutional Review Board and the study is in accordance with HIPAA 
regulations. 

2. Findings 

Nine infected eyes from 8 patients were included in the study. 
Table 1 lists the demographics, clinical presentation, culture results, 
antibiotic sensitivity and selection, surgical intervention, and clinical 
outcome of each case. Cases 1–4 are described in greater detail as 
follows. 
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2.1. Case 1 

An 89-year-old Caucasian female with history of scleral buckle sur
gery for a right retinal detachment 4 years prior presented with chronic 
conjunctivitis in the same eye. Best corrected visual acuity (BCVA) was 
20/500 OD at distance. Examination revealed significant tenderness 
over the scleral buckle sites superiorly and inferiorly as well as corneal 
epithelial defects (Fig. 1A). M. abscessus grew from 2 separate 
conjunctival specimens. Partial scleral buckle removal was performed 
which also grew M. abscessus. She was initially treated with oral clari
thromycin 500mg PO BID and topical amikacin 10mg/mL eyedrops, 1 
drop every 2 hours OD while awake. Her vision deteriorated further to 

count fingers over 3 weeks with persistent symptoms and corneal 
epithelial defects (Fig. 1B). As a result, she underwent removal of the 
remaining scleral buckle and received intravenous imipenem 500mg IV 
every 6 hours (eventually tapered to 250mg IV every 12 hours) while 
continuing oral clarithromycin 500mg PO BID and topical amikacin OD 
(eventually tapered to daily dosing prior to discontinuation) for 20 
weeks. She had clinical resolution of the infection; however, the patient 
passed away prior to her last follow-up (unknown cause of death). 

2.2. Case 2 

A 57-year-old Caucasian female presented with remote history of 

Table 1 
Cases 1–8.  

Case Age/ 
Sex/ 
Eye 

Ocular History Exam Diagnosis Culture results/ 
source 

Antibiotics for 
definitive 
treatment 
(susceptibility)* 

Duration 
of 
antibiotics 

Surgical 
intervention 

Time to 
resolution** 

1 89/ 
F/ 
OD 

Scleral buckle for 
RD OD, 
CEIOL OU 

Right conjunctival 
injection, discharge, 
and corneal haze 

Scleral buckle 
infection 

M. abscessus/ 
conjunctiva x 2 
M. abscessus/ 
scleral buckle 

Topical amikacin 
(S) 
PO clarithromycin 
(S) 
IV imipenem (S) 

20 weeks Removal of scleral 
buckle at 8 weeks 

6 months 

2a. 57/ 
F/OS 

LASIK OU, 
CEIOL OU, 
endophthalmitis 
OS 

Left hypopyon, 
capsular/iris fibrotic 
membrane with 
infiltrates s/p partial 
vitrectomy/ 
capsulotomy by 
outside provider 

Endophthalmitis M. abscessus/ 
vitreous tap, 
lens complex 

Topical amikacin 
(S) 
& moxifloxacin 
(R) 
Intravitreal 
amikacin (S) 
& clarithryomycin 
(S) 
IV amikacin (S) 
PO azithromycin 
(S)  

2 weeks 
Complete 
extraction of 
intraocular lens/ 
capsule complex 
at 6 weeks, 
followed by 
enucleation after 
an additional 6 
weeks 

2 months 

2b. 57/ 
F/ 
OD 

LASIK OU 
CEIOL OU, 
M. abscessus 
endophthalmitis 
OS 

Right lower lid 
conjunctival 
granuloma, diffuse 
epitheliopathy, 
hyperemia 

Episcleritis, 
granuloma from 
re-inoculation 

M. abscessus/ 
conjunctiva x 2 

Topical amikacin 
(S) 
& clarithromycin 
(S) 
Cefoxitin (that 
replaced IV 
amikacin and 
imipenem) 
& PO 
clarithromycin (S) 

16 weeks Granuloma 
resection 

4 months 

3 45/ 
M/ 
OD 

Evisceration OD 
for RD/VH 

Right orbital 
cellulitis 

Orbital cellulitis M. abscessus/ 
orbital implant, 
scleral wall 
tissue, 
conjunctiva, 
and scleral 
buckle 

IV amikacin (S) 
& imipenem (I) 
PO linezolid (R), 
then 
PO azithromycin 
(S) 

12 weeks Removal of right 
orbital sphere, 
scleral wall, 
scleral buckle 
hardware 

2 months 

4 64/ 
M/ 
OD 

Evisceration OD 
for trauma with 
open globe 

Right orbital implant 
extrusion 

Orbital socket 
infection with 
implant extrusion 

M. abscessus/ 
orbital socket 
tissue 

None N/A Removal of 
implant, 
debridement of 
necrotic scleral 
tissue 

1 month 

5 81/ 
F/ 
OD 

Enucleation OD 
for blind painful 
eye 

Right exposed 
sphere implant 

Orbital socket 
infection with 
exposed sphere 

M. abscessus/ 
orbital socket 
tissue 

None N/A Removal of 
implant 

3 months 

6 90/ 
F/OS 

Evisceration OS 
for blind painful 
eye 

Left retained scleral 
buckle, 
subcutaneous 
granuloma 

Orbital socket 
infection 

M. chelonae/ 
orbital socket 
tissue/ 
conjunctiva 

None N/A Granuloma 
resection 

1 month 

7 15/ 
M/ 
OD 

Congenital 
anophthalmos OU 

Right socket 
discharge with ill- 
fitting prosthesis 

Orbital socket 
infection 

M. chelonae/ 
conjunctiva 

None N/A None 1 month 

8 77/ 
F/ 
OD 

Glaucoma valve 
OD 

Right extrusion of 
glaucoma implant, 
erosion into superior 
cornea 

Corneal ulcer M. fortuitum/ 
cornea 

None N/A Corneal scleral 
patchgraft with 
tarsorrhaphy 

1 month 

OD: right eye; OS: left eye; OU: both eyes; RD: retinal detachment; CEIOL: cataract extraction with intraocular lens implantation; LASIK: laser in situ keratomileusis; 
VH: vitreous hemorrhage; PO: oral; IV: intravenous; N/A: Not applicable. 
*Antibiotics used with susceptibilities in parenthesis (S: susceptible, I: intermediate; R: resistant). See text for further details of antibiotic therapy for cases 1–3. 
**Time to resolution as determined by clinical and/or culture-proven resolution of infection from date of presentation. 
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bilateral laser-assisted in situ keratomileusis (LASIK) refractive surgery 
and recent bilateral cataract surgery complicated by M. abscessus 
endophthalmitis in the left eye requiring partial removal of the lens and 
capsule complex at an outside institution. At subsequent presentation to 
our clinic, her visual acuity was 20/100 OS at distance without 
correction. There was a hypopyon with infiltrates noted along the 
remaining intraocular lens and capsule complex (Fig. 1C and D), for 
which complete removal of the remaining complex was then performed. 
Both the intravitreal specimen and removed intraocular contents were 
positive for M. abscessus and were initially treated with topical amikacin 
25mg/mL eyedrops, 1 drop every hour OS, and moxifloxacin 0.5% 
eyedrops QID OS followed by intravitreal amikacin 0.4mg/0.1mL and 
clarithromycin (quantity and dose not documented by administering 
retina specialist). Two months later, there was development of scleral 
abscess with exudative retinal detachment and extrascleral extension. 
The patient underwent enucleation and received intravenous amikacin 
15mg/kg/day with oral azithromycin 500mg PO daily for 2 weeks based 
on in vitro susceptibilities, with clinical resolution. 

Three months later, the patient developed contralateral conjuncti
vitis, scleritis, keratitis and a granuloma of the right lower eyelid (Fig. 1E 
and F); BCVA was 20/20 OD. Right conjunctival biopsy and cultures 
were both positive for M. abscessus. She received topical amikacin 
25mg/mL eyedrops, 1 drop every 2 hours OD, and clarithromycin 1% 
eyedrops, 1 drop every 2 hours OD. Given monocular status, she was also 
started on systemic therapy including oral clarithromycin 500mg PO 
BID, intravenous amikacin 15mg/kg/day, and intravenous imipenem 

500mg IV every 6 hours. The 2 latter antibiotics were replaced by 
intravenous cefoxitin 2g every 6 hours due to toxicity/rash after 4 weeks 
of therapy to complete a total of 16 weeks of antibiotic therapy, with 
complete resolution of symptoms. Eighteen months after completion of 
therapy, vision was 20/20 with no evidence of recurrent disease activity. 

2.3. Case 3 

A 47-year-old Caucasian male with prior right eye evisceration due 
to vitreous hemorrhage and retinal detachment with retention of the 
scleral buckle presented with right orbital cellulitis due to M. abscessus. 
He was treated with oral linezolid and topical moxifloxacin per initial 
sensitivities for 4 months at an outside institution (doses and frequency 
not recorded), with further worsening of the infection (Fig. 1G). At our 
institution, cultures confirmed M. abscessus growth on his right con
junctiva (now resistant to linezolid and moxifloxacin). He underwent 
anterior orbitotomy with removal of the silicone sphere implant and 
scleral wall with scleral buckle and received intravenous imipenem 
1000mg/250mL IV every 6 hours and amikacin 950mg/100mL IV every 
day with oral azithromycin 250mg PO every day for approximately 3 
months. Nine months after completion of treatment, he had no evidence 
of infection. 

2.4. Case 4 

A 65-year-old Caucasian male who sustained ocular trauma 

Fig. 1. Cases 1–4. 
Case 1 (right eye): (A) Initial presentation with 
corneal epithelial defects, stromal opacity, Descemet 
folds; and (B) corneal appearance following partial 
scleral buckle removal. 
Case 2A (left eye): (C) Initial presentation with 
hypopyon and (D) capsular/iris fibrotic membrane 
and multiple areas of infiltrate material on posterior 
capsule and anterior capsule/lens. 
Case 2B (right eye): (E) Contralateral extension of 
infection with diffuse epitheliopathy and (F) 
conjunctivitis with granuloma, scleritis. 
Case 3 (right eye): (G) Initial presentation with 
orbital cellulitis. 
Case 4 (right eye): (H) Initial presentation with 
orbital socket infection and orbital implant extrusion.   
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requiring evisceration and placement of an ocular implant many years 
ago presented with right-sided orbital pain as well as purulent drainage 
and was found to have an exposed orbital sphere implant (Fig. 1H). He 
underwent implant removal, and cultures grew M. abscessus from 2 
different specimens (orbital tissue specimen and conjunctival swab). 
Final wound closure without any implant was performed. He was only 
monitored off antibiotics and continues to demonstrate no signs of 
infection on follow-up, over 2 years after infection. 

3. Discussion 

Nontuberculous mycobacteria (NTM) are commonly encountered in 
the environment.8 Among the rapidly-growing NTM, the most 
commonly encountered ocular pathogens are M. chelonae, M. fortuitum, 
and M. abscessus.8,9 In this series, we report nine cases of ocular and 
orbital NTM infections from a single center, manifest in a variety of 
ways: scleral buckle infection (case 1), endophthalmitis with subsequent 
involvement of the contralateral eye as conjunctival granuloma with 
scleritis (case 2a and 2b), orbital cellulitis (case 3), orbital socket 
infection (cases 4–7), and corneal ulcer in setting of exposed glaucoma 
implant (case 8). 

The different approaches to managing these infections are also 
highlighted. The first three cases demonstrate the use of both topical and 
systemic antibiotic therapy over long periods of time (up to 20 weeks, as 
in case 1) to manage ocular and orbital NTM infections. Other cases 
highlight how some culture-positive infections can be managed by 
removing the infected implant (cases 4–5 and case 8) or tissue (case 6) 
with minimal antibiotics on board. Lastly, case 7 was treated on non- 
NTM directed topical antibiotic (erythromycin 0.5% ointment nightly) 
as suspicion for clinically significant NTM infection was low given the 
patient’s only complaint of increased discharge but no pain or orbital 
involvement on exam under anesthesia. In these cases where definitive 
NTM-specific antibiotic therapy was not instituted, patients were 
monitored as appropriate for their condition or postoperative course, 
with no recurrence of infection found in any of these cases. 

We also present the first known case of contralateral M. abscessus 
infection after resolution of the index infection (Case 2). In this case, the 
patient had shown complete resolution of infection following source 
control via enucleation of the left eye. However, within 2 months of 
stopping systemic antibiotics, the fellow (right) eye became affected. 
The reason for this is unclear, as the patient was otherwise immuno
competent with previously normal ocular exam of the right eye. 
Nevertheless, given her monocular status due to prior mycobacterial 
infection, aggressive measures were taken as described to ensure her 
fellow eye remained with good vision. 

Our review emphasizes the importance of a multidisciplinary 
approach in the management of these infections. Several important 
points can be highlighted from this review. First, macrolides are a 
mainstay of antimicrobial treatment of NTM; however, resistance can be 
present before, or can develop following their use. Therefore, it is crucial 
to obtain in vitro antibiotic susceptibilities before treatment as well as in 
the setting of treatment failure. Brown-Elliott et al. reviewed antimi
crobial susceptibility of NTM ophthalmic isolates in 100 patients, noting 
increased susceptibility of M. abscessus isolates to amikacin and clari
thromycin/azithromycin therapy, whereas M. chelonae isolates respon
ded better to clarithromycin/azithromycin, amikacin, tobramycin, and 
fluoroquinolones.10 Thus, obtaining cultures and sensitivities are 
important in more effectively targeting therapy for these challenging 
infections. 

Second, antibiotic monotherapy of NTM ocular infections is not 
recommended since development of resistance and treatment failure are 
common, as illustrated by Case 3. In particular, M. abscessus may need to 
be more aggressively treated based on the clinical picture due to biofilm 
formation and subsequent resistance to therapy.5,6 Although use of 
ocular topical antibiotics alone can potentially induce resistance, this 
issue has not been appropriately studied. Lastly, adequate source control 

through removal of infected ocular devices continues to be the most 
important component in management of these infections. While each of 
the cases presented here benefited from implant removal, Cases 1 and 
2A in particular illustrate the superiority of full over partial prosthesis 
removal. 

4. Conclusions 

Although rare, NTM infections are an important differential to 
consider when encountering ocular infections in the setting of prior 
surgery and presence of ocular implants, as timely intervention can 
minimize morbidity. Depending on the clinical scenario, using combi
nation antibiotics based on antimicrobial susceptibility testing and/or 
surgical intervention may provide definitive management of these in
fections. Collaboration between ophthalmology and infectious disease 
specialists is recommended to help elucidate the best course of action for 
treatment of mycobacterial infections of the eye and orbit. 

5. Patient consent 

Of the 8 patients included in this study, three of the patients or pa
tient’s legal guardian consented to publication of the case orally. Three 
patients either did not respond to phone calls despite multiple attempts, 
did not have a correct phone number, and/or did not have an alternative 
number listed to reach out to patient or family to contact regarding the 
study. Two patients were deceased and did not have a working contact 
number to reach out to family regarding the study. All documentation of 
phone calls and attempts was placed in each patient’s electronic medical 
record. This report does not contain any personal information that could 
lead to the identification of the patients. 
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