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Management of infectious keratitis 
following uneventful small‑incision 
lenticule extraction using a multimodal 
approach – A case report

Sri Ganesh, Sheetal Brar, Nagesh B N

A 42‑year‑old female presented with pain, photophobia, and 
superficial corneal infiltrates in mid‑periphery in the left eye, after 
2  days of uneventful bilateral SMILE procedure. Inspite of the 
medical treatment with fortified antibiotics, the infection spread 
to the interface, close to visual axis reducing UDVA from 20/16 to 
20/80. Immediate surgical intervention in the form of scraping of 
interface lesions with 26G needle, interface wash with antibiotics 
and photoactivated chromophore for keratitis (PACK‑CXL) was 
performed. After 24 h of bacterial culture Staphylococcus  aureus 
was yielded. Interface wash and PACK‑CXL was repeated after 
48 h by which infiltrates reduced and early scarring was observed 
by 10th  post‑op day. Subsequent topical steroids helped in 
limiting scar formation and UDVA improved to 20/30 at the final 
visit. Combined approach of interface wash with antibiotics and 
PACK‑CXL may be a safe and effective modality in treating early 
onset infectious keratitis following SMILE surgery.
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Infectious keratitis after laser vision correction (LVC)[1‑3] warrants 
aggressive treatment to preserve useful vision. In context 
of infection after small incision lenticule extraction (SMILE) 
procedure, the management involves either interface wash[4] 
or PACK‑CXL,[5] but not a combination of the two due to fear 

of spread of infection. We report aunique case of early onset 
infectious keratitis after an uneventful SMILE procedure, which 
was aggressively managed using a multimodal approach, 
resulting in favorable clinical outcomes.

Case Report
A 42  year old, systemically healthy female underwent 
uneventful SMILE for simple myopia of ‑4.00 D in both eyes, 
following which she achieved 20/16 UDVA in each eye on first 
post‑op day. However, she returned after 24 h with complains 
of pain, redness, and lid swelling in the left eye, following a 
foreign body going into the eye. On examination, UDVA in the 
left eye was 20/16, and ocular evaluation did not reveal foreign 
body. However, mild lid oedema, circum‑corneal congestion, 
a small superficial infiltrate measuring 0.5  ×  0.5 mm in the 
temporal mid‑peripheral cornea at the edge of the side cut of 
the lasered area and 2+ reaction in the anterior chamber was 
observed [Fig. 1]. Corneal scrapings were sent for Gram staining 
and culture in blood agar only, as the sample was not sufficient 
for KOH preparation and fungal culture. Gram staining 
revealed Gram positive cocci, based on which a combination 
therapy of fortified cefotaxime: 50mg/mL and vancomycin: 
50mg/mL topical drops  (Q 1 hourly alternately) was started 
along with topical homatropine (2%) for cycloplegia. Topical 
steroids, which were prescribed postoperatively were stopped.

On the next day, the left eye developed 4 new and distinct, 
white, circular infiltrates of variable sizes (0.5–2mm), and 
involving the interface, as demonstrated by the AS‑OCT 
[Fig. 2a and b]. UDVA had dropped to 20/80. After 24 h, culture 
did not reveal any growth.

In view of the progression and failure of medical therapy, 
surgical intervention was contemplated. Interface was carefully 
opened with blunt dissection followed by which, a 26G needle 
was used to scrape the lesions from the undersurface of the cap. 
Samples were obtained for both bacterial and fungal culture 
in blood agar and Sabouraud’s dextrose agar respectively. 
The interface was then washed using vancomycin  (1 mg in 
0.1 ml solution) and moxifloxacin (0.05 ml of Vigamox 0.5%, 
Alcon, Fort Worth, Texas, USA). Subsequently, photoactivated 
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Figure  1: Small infiltrate in mid peripheral cornea  (arrow) on 
2nd  post‑operative day in the left eye following uneventful bilateral 
SMILE procedure

Figure 3: Post‑operative day 1 clinical picture following PACK‑CXL 
and interface irrigation showing reduction of infiltrates and mild stromal 
edema

Figure  4: Three month post clinical picture showing  (a) Complete 
resolution of infection with minimal scar and (b) PACK‑CXL associated 
mild anterior stromal haze

ba

Figure  2:  (a) Appearance of four new lesions  (arrows) on 
3rd post‑operative day (b) Corresponding AS‑OCT showing infiltrates 
in interface and stromal bed with largely undisturbed cap

ba

chromophore for keratitis or PACK‑CXL[4] was performed by 
using 2.5% riboflavin reconstituted in normal saline, applied 
in the interface for 1 min, followed by UV‑A exposure at 
a fluence of 30 mW for 3 min, delivering a total energy of 
5.4 J/cm2 (Avedro KXL system, Waltham). Topical therapy with 
fortified antibiotics was continued.

On postoperative day 1 following intervention, the cornea 
was hazy and edematous, however, the infiltrates had reduced, 
and no fresh lesions were noticed [Fig. 3]. After 24 h, bacterial 
culture showed the growth of Staphylococcus aureus, sensitive to 
vancomycin, cefotaxime, and moxifloxacin. Fungal culture did 
not reveal any growth. Interface wash with the same antibiotics 
was repeated after 48 h in order to consolidate the results, and 
as it was a case of infection post a refractive surgery, we were 
being extra cautious.

By 10th  post‑op day, when infiltrates had reduced, and 
early scarring was seen, topical steroid (fluoromethalone 0.1%) 
was started and tapered over 3 weeks. At 3 months, scars had 
reduced in size, corneal oedema had resolved [Fig. 4a], and the 
patient recovered a UDVA of 20/30 in the affected eye, which 
improved to 20/20 with spectacle correction of 0.75D cyl at 140°. 
Fig. 4b shows the AS‑OCT of the left eye at 3‑months, showing 
hyper‑reflective areas in the interface, suggestive of post CXL 
haze and healed keratitis scars.

Discussion
Infectious keratitis post SMILE may be more challenging to 
manage, as the infection may spread rapidly within the closed 
interface, which is relatively difficult to access, compared with 
flap in LASIK. In these cases, one should not hesitate to open 
the interface for corneal scrapings, which help in targeted 
treatment against infectious agent. While obtaining scrapings, 
however, care must be taken while using sharp needle in 
the interface, as perforation of cap may lead to scarring and 
decrease in visual acuity.

This case reiterates that early onset keratitis after refractive 
surgery is predominantly caused by Gram positive bacteria,[1] 
and when nature of organism and its antibiotic sensitivity is 
not available, vancomycin and moxifloxacin appear to be good 
choice for interface irrigation as recommended by Soloman, 
et al. to cover Methicillin resistant S. aureus.[4]

There are very few reported cases of culture proven 
infectious keratitis after SMILE surgery.[4,5‑8] These were treated 
either with antibiotics interface wash[4] or PACK‑CXL,[5] but 
not with the combination of the two. Chan, et al. reported the 
successful use of PACK‑CXL in treatment of Staphylococcal 
keratitis after SMILE.[6] However, they did not perform 
interface irrigation fearing an iatrogenic spread of infection.
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We performed both interface irrigation with antibiotics and 
PACK‑CXL in the same sitting, as the former would reduce 
the infective load and enhance the bactericidal effect of 
PACK‑CXL. Interface irrigation was repeated after 48 hs for 
continued response. As, the role of steroids is controversial 
and they did not make a difference in scar size and final visual 
outcome,[9] we were cautious in starting steroids early and 
used milder steroids, only when early scarring was noted.

Conclusion
To the best of our knowledge, we described the first case of 
bacterial keratitis after SMILE, which was treated successfully 
with corneal scraping, interface wash and PACK‑CXL, without 
additional complications.

However, further data are required to establish this, and 
early recognition and treatment, along with close follow‑up, 
remains the key to successful management in these challenging 
cases.
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Commentary: Infectious keratitis 
after small incision lenticule 
extraction

Refractive small incision lenticule extraction  (Relex‑SMILE) 
is now gaining acceptance and popularity as a ‘’flap‑less” 
refractive surgery which needs only Femto laser and a single 
machine, unlike the Femto‑LASIK which produces a flap as well 
as needs an excimer laser to complete the refractive surgery. 
The number of femto‑LASIK along with the microkeratome 
flap LASIK procedures  (started at around 1991)  (more 
than 40 million procedures as of 2016) far outnumber the 
SMILE procedures  (started around 2008–2011)  (2 million in 
2019) worldwide. The incidence of infections and interface 
complications of LASIK are well documented in the literature. 
The Food and Drug Administration  (FDA, USA) approved 
LASIK in 1991 and SMILE in 2016.

There are few reports of infectious keratitis after 
SMILE  [Table  1].[1-7] This issue of the Indian Journal of 
Ophthalmology features the successful management of 
Staphylococcal infection after SMILE with interface wash 
using antibiotics and photoactivated chromophore for 
keratitis‑corneal collagen crosslinking  (PACK‑CXL).[7] To the 

best of our knowledge, there are a total of 10 reported cases 
of infective keratitis after SMILE procedure; however, this is 
likely to be under‑reported.[1-7] Among these, five cases were 
presumed bacterial;[1,2] one patient had bilateral Pneumococcal 
infection,[3] two patients had Staphylococcal infection,[4,7] one 
patient had non‑tuberculous Mycobacterial,[5] and another 
had fungal  (Aspergillus)[6] infection  [Table 1]. The infection 
was unilateral in all patients except two[3,5] patients. All cases 
presented within 1 week after surgery except one patient (with 
infection due to Mycobacterium)[5] who presented eight days 
after surgery. The predisposing factor could not be found in 
all cases except one, in which the fall of a foreign body was 
suspected.[7] The infection usually manifested at the interface. 
Epithelial defect[4,5] and endothelial plaque[5] were noted in 2 and 
1 case respectively. All patients received medical therapy which 
was modified according to the sensitivity report of the organism. 
Four cases healed with medical therapy alone.[2] Most cases 
received one or repeated interface wash with antimicrobials. 
One patient recovered with PACK‑CXL and medical therapy.[4] 
The current case received both interface wash and PACK‑CXL.[7]

Management of infections after refractive procedures always 
brings a heightened sense of urgency and responsibility to the 
refractive surgeon as the patient population for these surgeries is 
usually young, economically productive, and undergoing what 
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