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Abstract: Ocular infections following scleral buckle placement for retinal detachment, though rare, can lead to significant complica-
tions such as orbital cellulitis and endophthalmitis. While Mycobacterium chelonae and M. fortuitum complexes were historically the 
most common nontuberculous mycobacteria (NTM) associated with these infections, cases caused by Mycobacterium abscessus 
complex (MABC) are rising, posing therapeutic challenges. We report a case of M. abscessus subsp. abscessus (MAB) scleral buckle 
infection with orbital cellulitis in a 69-year-old male, successfully managed with buckle removal and prolonged systemic antimicrobial 
therapy. The isolate demonstrated multidrug resistance, including phenotypic macrolide resistance, despite no genotypic mutations 
detected in erm(41) or rrl. Treatment with imipenem, amikacin, tigecycline, clofazimine, and azithromycin resolved the infection. 
A review identified 12 cases of MABC scleral buckle infections, underscoring the need for comprehensive surgical and pharmacologic 
approaches. This case highlights the importance of molecular diagnostics, phenotypic testing, and species-level identification in 
managing these challenging infections. 
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Introduction
Ocular infections following scleral buckle placement as a treatment for retinal detachment, though rare, can result in 
significant complications such as orbital cellulitis, with or without abscess formation, and, most concerning, 
endophthalmitis.1,2 The etiology encompasses a wide range of microorganisms, with gram-positive bacteria accounting 
for 40–50% of cases (eg, coagulase-negative staphylococci, Corynebacterium spp., Bacillus spp.), and nontuberculous 
mycobacteria (NTM) being the second or third most common cause.1,2 Previously, M. chelonae complex and 
M. fortuitum complex were responsible for most buckle-associated NTM infections. However, infections caused by drug- 
resistant Mycobacterium abscessus complex (MABC) are becoming increasingly common, posing significant treatment 
challenges.3–5

For infectious disease specialists, who may not frequently encounter ocular infections, understanding the anatomical 
localization of NTM-related ocular infections is crucial, as the prognosis for visual outcomes varies significantly. 
Extensive surgical intervention and prolonged antimicrobial therapy may be required, especially in cases of 
endophthalmitis.6 Given the limited data on the therapy and outcomes of these infections, we report a case of 
M. abscessus subsp. abscessus (MAB) scleral buckle infection with orbital cellulitis as a complication, along with its 
management, complemented by a review of related literature.
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Case Presentation
A 69-year-old man underwent multiple retinal surgeries on his right eye, including pars plana vitrectomy and scleral 
buckling, due to rhegmatogenous retinal detachment four years ago. Phacoemulsification with intraocular lens implanta-
tion and epimacular membrane peeling were performed a year later. He experienced right eye irritation, redness, and 
whitish discharge for the past 3 days. Moxifloxacin 0.5% eye drops (ED) and artificial tears were prescribed four times 
a day by a private clinic. Prior to the illness, the patient denied any injuries, exposure to water, or contact with ubiquitous 
fluids affecting the eye.

On examination, the visual acuity in the right eye had dropped to 5/200, down from 20/200 at the last visit six months 
ago. Intraocular pressure was 2 mmHg and there was no sign of globe perforation, consistent with chronic postoperative 
hypotony, characterized by persistent low intraocular pressure following multiple vitreoretinal surgeries. Slit-lamp 
examination showed whitish discharge, conjunctival injection, an extruded scleral buckle in the nasal quadrant, no 
anterior chamber cells, and a posterior capsular intraocular lens (Figure 1A). Fundus examination revealed an attached 
retina with 360-degree retinal scarring. The left eye was unremarkable. Laboratory investigations showed mild mono-
cytosis (white blood count 5120 cells/mm³, neutrophils 57%, lymphocytes 24.6%, monocytes 12.3%, absolute monocyte 
count 614 cells/mm³) and newly diagnosed diabetes mellitus with an HbA1C of 9.9%. Anti-interferon gamma antibodies 
were negative, and chest radiography was normal. Initial computed tomography (CT) of the orbits showed right orbital 
cellulitis without abscess formation.

The silicone band and tires were removed the next day. During the procedure, after removing the scleral buckle, we 
irrigated the eye with povidone-iodine by injecting it into the subconjunctival space and left the conjunctiva open to 
allow drainage of eye discharge. A subconjunctival injection of ceftazidime was administered at the end of the procedure. 
Eye discharge and small pieces of the silicone band were sent for microorganism culture. Initial direct staining with KOH 
preparations and Gram staining were negative for microorganisms. Ziehl-Neelsen (ZN) staining was not performed. 
Postoperatively, the patient received levofloxacin 1.5% ED every two hours during the day, a combination of dex-
amethasone, neomycin, and polymyxin B eye ointment at bedtime, along with oral ciprofloxacin. At the 2-week follow- 
up, the clinical condition had mildly improved, with no eye discharge and reduced redness. The laboratory reported the 
growth of a pure Mycobacterium colony from both the removed silicone band and eye discharge, positive for acid-fast 
bacilli, which was confirmed as M. abscessus via MALDI-TOF MS (Matrix-Assisted Laser Desorption/Ionization-Time 
of Flight Mass Spectrometry) identification. After M. abscessus was identified, the patient underwent further MRI of the 
orbits to exclude micro-abscess formation. The contrast-enhanced MRI demonstrated mild right proptosis, diffuse right 
pre-septal and periorbital fat stranding, along with diffuse scleral thickening, compatible with right orbital cellulitis and 
scleritis (Figure 1B). The MRI reported concerns for endophthalmitis; however, after discussion with the ophthalmol-
ogist, ocular examination did not reveal any findings indicative of endophthalmitis.

Figure 1 (A) Slit-lamp examination showing extrusion of a scleral buckle through the nasal conjunctiva with purulent discharge. (B) Coronal view of contrast-enhanced T1 
fat-suppressed MRI of the orbits shows mild right proptosis with diffuse pre-septal and periorbital fat stranding, as well as diffuse scleral thickening.
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Given the periocular soft tissue involvement, systemic induction therapy with imipenem (2 grams/day), amikacin (15 
milligrams per kilogram per day), clofazimine (100 mg/day), and azithromycin (500 mg/day) was initiated for 4 weeks, 
along with topical amikacin eye drops. Initial GenoType NTM-DR (Hain Lifescience, Nehren, Germany) testing for 
macrolide- and aminoglycoside-associated mutations did not detect any mutations. However, tigecycline at a dose of 
100 mg/day was added for 2 weeks after phenotypic drug susceptibility testing (DST) using broth microdilution revealed 
multidrug resistance, including resistance to clarithromycin (MIC >16 µg/mL), ciprofloxacin, doxycycline, linezolid, 
minocycline, tobramycin, and trimethoprim/sulfamethoxazole. The isolate showed susceptibility to amikacin (MIC 
16 µg/mL) and intermediate susceptibility to imipenem (MIC 16 µg/mL) and cefoxitin (MIC 64 µg/mL), and MIC for 
tigecycline of 1 µg/mL without interpretative breakpoint according to the CLSI.7 Due to the protocol of the reference 
laboratory, which reports macrolide susceptibility only at 14 days, we were unable to determine whether the isolate 
exhibited inducible macrolide resistance. Further identification using the GenoType NTM-DR VER 1.0 line probe assay 
(Hain Lifescience, Nehren, Germany) confirmed M. abscessus subsp. abscessus (MAB).

Eye exams and CT of the orbits after 6 weeks of induction therapy showed complete resolution of all abnormalities. 
Maintenance with clofazimine and azithromycin was continued for 6 months, without recurrence on both clinical 
examination and CT imaging. There was no recurrent retinal detachment at the 6-month follow-up, and the visual acuity 
was 20/200 with pinhole correction. The intraocular pressure remained low during follow-up visits, ranged from 3 to 
4 mmHg.

Discussion
Ocular NTM infections are increasingly reported worldwide.1,2,8,9 Among rapid-growing NTM, M. chelonae complex 
and M. fortuitum complex were previously the most commonly reported groups causing scleral buckle infections.9 

However, reports of drug-resistant MABC, particularly M. abscessus subsp. abscessus (MAB), are increasing.5,10 The 
changing epidemiology of ocular NTM infections may be explained by the increasing use of topical fluoroquinolones, 
which are highly active against M. chelonae complex and M. fortuitum complex, driving selective pressure for MABC, 
which is generally resistant to most fluoroquinolones.3,5 Additionally, prior to 1992, M. abscessus complex and 
M. chelonae complex were considered the same species, which may have underestimated the prevalence of MABC 
infections.3 In our case, it is unclear how the patient acquired the microorganisms. However, we hypothesize that daily 
exposure to contaminated water, combined with the presence of an ocular foreign body, may have contributed to this 
infection episode. Previous studies have indicated that water supply systems in community settings might be sources of 
human infections.3 Surgical contamination from the scleral buckle procedure is very unlikely, given the many years that 
elapsed between the surgery and the onset of this infection.

We conducted a comprehensive search to identify relevant literature on scleral buckle infections caused by MABC. 
Using PubMed, a free-text search with the terms (“scleral buckle infection” OR “scleral surgery infection”) AND 
(“Mycobacterium abscessus” OR “nontuberculous mycobacteria”) yielded 12 papers. A search restricted to MeSH terms, 
(“Scleral Buckling” [MeSH] AND “Mycobacterium Infections, Nontuberculous” [MeSH]), returned 6 papers, while 
another MeSH-based search, (“Scleral Buckling” [MeSH]) AND (“Mycobacterium Infections, Nontuberculous” [MeSH] 
OR “Mycobacterium abscessus”) AND (“Eye Infections, Bacterial” [MeSH] OR “Postoperative Complications” 
[MeSH]), yielded 7 papers. Combining MeSH terms and free text using the search string (“Scleral Buckling” [MeSH] 
OR “scleral buckle”) AND (“Mycobacterium Infections, Nontuberculous” [MeSH] OR “Mycobacterium abscessus”) 
identified 11 papers. Additionally, a Scopus search using the free-text query TITLE-ABS-KEY(“scleral buckle infection” 
OR “scleral surgery infection”) AND (“Mycobacterium abscessus” OR “nontuberculous mycobacteria”) resulted in 3 
papers. From these searches, we identified 3 studies reporting on MABC infections following scleral buckling, 
collectively accounting for 12 cases of Mycobacterium abscessus complex (MABC) infection.4,5,11

Symptom onset varied from 3 days to a chronic course exceeding 3 weeks.4,11 The median time from buckle 
placement to infection was 4 years (IQR 4–6), slightly longer than previously reported for other infections following 
scleral buckling, which ranged from 30 days to 4 years.2,10 Risk factors for MABC infection included immunosuppres-
sive conditions, reported in 2/13 cases (15.4%), such as diabetes mellitus (our report) and prior topical steroid treatment 
for ocular sarcoidosis.4 Orbital cellulitis was reported in our case; however, its true prevalence remains uncertain, as 
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other papers did not clearly report this complication. Endophthalmitis occurred in 7.7% (1/13) of cases, leading to visual 
loss and enucleation.5 This is a crucial complication, as the prognosis for endophthalmitis with other NTMs is usually 
poor, often resulting in enucleation in up to 22.2% of cases.6

Systemic antimicrobial therapy was used in two cases, with only topical treatment in one case, while the remaining 
studies did not report on systemic treatment. Systemic therapy in our case was prompted by orbital involvement, while 
the other case involved worsening symptoms.11 Treatment in all cases included buckle removal and topical antimicrobial 
therapy. Detailed information is provided in Table 1.

Owing to the lack of well-controlled trials and the paucity of cases, there is no standard recommendation for 
optimal regimens or duration of treatment for orbital MABC infections associated with scleral buckles. A previous 
review12 suggested that scleritis associated with scleral buckle infections without orbital involvement could be 
treated with buckle explantation and a 6-week course of combined topical aminoglycosides and systemic intrave-
nous therapy (amikacin or cefoxitin plus ciprofloxacin) for susceptible isolates.12 According to a recent meta- 
analysis and review, orbital involvement typically requires prolonged systemic and topical antimicrobial therapy, 
with at least 6 weeks of intravenous aminoglycosides plus other susceptible agents, such as oral macrolides, for 
a total duration from 6 weeks to 6 months.8,12 Despite orbital involvement, there was no loss of vision or need for 
enucleation, evisceration, or exenteration.8 The largest case series reported that surgical removal is key to resolving 
the infection, with topical antimicrobial therapy playing a minor role.5 This was also observed in our case. A shorter 
course of topical therapy combined with systemic antimicrobial therapy for 6 weeks may be reasonable if total 
scleral buckle explantation is performed and there is no extensive orbital involvement. However, uncertainties 
remain regarding the necessity of combination therapy involving multiple agents during the intensive phase for 
infections limited to the sclera or conjunctiva.

From a microbiological perspective, identifying subspecies using molecular methods aids treatment decisions, as MAB 
is more resistant than other subspecies.3,13 In Thailand, nearly 30% of MAB isolates are resistant to clarithromycin, a core 
drug for treating this pathogen.13 Amikacin remains the most effective drug, with susceptibility rates of 91% and 82% 
among MABC and MAB isolates, respectively.13

It is interesting that no mutations in the erm(41) and rrl genes were detected using the GenoType NTM-DR assay (Hain 
Lifescience, Nehren, Germany). This might be due to resistance mechanisms outside the assay’s targeted regions, 
suggesting alternative pathways such as intrinsic resistance mediated by whiB7 (from the MAB_3508c isolate), 
a transcriptional activator gene that regulates the influx of macrolides; an ATP-binding cassette F (ABC-F) gene (from 
the MAB_2355c isolate) that regulates ATP hydrolysis activity, thereby protecting ribosomes from macrolides; or acquired 
resistance through other targets.14 Additionally, undetected mutations in erm(41) may contribute to the phenotype.14,15

Current guidance recommends combining genotypic screening with GenoType NTM-DR assay and phenotypic DST 
for comprehensive assessment.14 In cases of discordant results, whole-genome sequencing is suggested to identify 
potential undetected mutations not captured by the GenoType NTM-DR assay.14 Although the assay’s sensitivity and 
specificity compared to phenotypic DST are very high, 96.3% and 100%, respectively.16 Additionally, for clarithromycin 
resistance, the assay’s mutation detection in rrl yielded high concordant results of 99.3% (144/145) with multigene 
sequencing and 98.6% (143/145) with drug susceptibility testing (DST).16 Notably, a rare instance was reported in which 
1 out of 28 tested isolates of MABC exhibited an undetected mutation in the rrl gene.17 It should be noted that the 
GenoType NTM-DR assay for macrolide resistance detects alterations at position 28 in the erm(41) gene (either T28 or 
C28) and mutations at positions 2058 or 2059 in the rrl gene; however, mutations other than T28 or C28 in erm(41) and 
at positions other than 2058 or 2059 in rrl, may not be detected by the assay.17,18 This underscores the importance of 
performing susceptibility testing in accordance with CLSI standards, as PCR-based detection of specific mutations may 
not identify all genetic variations associated with macrolide resistance.7

In conclusion, this case highlights the rising incidence of drug-resistant MABC infections following scleral buckle 
procedures and underscores the importance of susceptibility testing and species-level identification for appropriate 
management. Discordant genotypic testing should be confirmed with phenotypic testing and whole-genome sequencing. 
Effective management, including prompt surgical intervention and targeted antimicrobial therapy, led to favorable 
outcomes.
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Table 1 Summary of Related Literature on MABC Infections Associated with Scleral Buckle

Case Series or 
Case Reports

Number 
of Cases

Age and Sex Clinical Presentations Complications Phenotypic 
Macrolide 

Resistance and 
Associated genes

Treatment Outcome

Present report 1 62-year-old, male Buckle protrusion, irritation, and 
purulent discharge 3 days 4 years 

after scleral buckle 
VA 20/200 with PH

Orbital cellulitis 
No 

endophthalmitis

Yes 
No erm(41) and rrl- 

associated mutations 
detected

Topical AMK ED (6 weeks) and IV 
AMK, IMI, TGC, and oral AZM, 

CFM 
Duration: total 6 months

Time to resolution 6 weeks (by clinical and 
CT) 

VA: 20/200 with PH

Chu HS et al5 6 MAB 62.2 ± 14.2, sex 
not report

Conjunctival injection and purulent 
discharge 

Duration: NR 
Time from surgery: NA

Orbital cellulitis 
or abscess: NR  

1/10 (10%) 
endophthalmitis

NR* Scleral buckle removal (100%) and 
topical GM or LVX ED (systemic  

antimicrobial therapy: NR) 
1/10 (10%) enucleation 

Duration: NR

Time to resolution from surgery: 28.0 ± 23.3 
days 

Resolved after buckle removal 
VA: NR

4 MMA 55.5 ± 19.5, sex 
not report

Time to resolution from surgery: 33.3 ± 19.3 
days 

Resolved after buckle removal 
VA: NR

Kim AY et al11† 1 82-year-old Right conjunctival injection, 
discharge, and corneal haze 

(chronic) 4 years after scleral buckle 
BCVA 20/500

Corneal 
epithelial defects 
Orbital cellulitis 
or abscess: NR 

No 
endophthalmitis

Susceptible to IMI, CLR, 
AMK 

Genotypic testing: NR

Initial oral CLR and topical AMK ED 
then add IMI IV and removal of 

scleral buckle at 8-week 
Duration: total 20 weeks

Time to resolution 6 months 
BCVA: NR due to death before the follow-up 

(unknown cause)

Cai S et al4† 1 63-year-old, 
female

Left eye pain, redness, and purulent 
drainage 

Duration: 3 weeks 6 years after 
scleral buckle 

VA: 20/20

Scleral thinning 
Orbital cellulitis 
or abscess: NR 

No 
endophthalmitis

Panresistant except to 
amikacin. Method of 

testing: NR 
Genotypic testing: NR

Scleral buckle removal and 6-week 
of AMK ED 

(systemic antimicrobial therapy: NR) 
Duration: 6 weeks

Time to resolution: NR 
VA: NR 

Report on resolution of infection and without 
recurrence despite topical steroid for 

anterior uveitis post-operation

Notes: *Susceptibility data were reported for the entire cohort, with no separate information provided for M. abscessus subsp. abscessus (MAB) or M. abscessus subsp. massiliense (MMA) in scleral buckle infections. †Subspecies 
identification was not specified; the report only mentioned M. abscessus infection. 
Abbreviations: AMK, amikacin; IMI, imipenem; TGC, tigecycline; AZM, azithromycin; CFM, clofazimine; GM, gentamicin; LVX, levofloxacin; CLR, clarithromycin; ED, eye drops; IV, intravenous; VA, visual acuity; BCVA, best-corrected 
visual acuity; PH, pinhole; NR, not reported; MAB, M. abscessus subsp. abscessus; MMA, M. abscessus subsp. massiliense.
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