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Erase the haze: Resolution of Immediate Corneal
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Abstract: Corneal collagen cross-linking (CXL) is a standard treatment to halt the progression of keratoconus. While generally safe,
early postoperative complications such as stromal haze can significantly affect visual outcomes. We report a case of immediate-onset
stromal haze developing one month after accelerated CXL in a 16-year-old male with keratoconus. The patient underwent uneventful
CXL in the left eye, following which he developed significant central stromal haze accompanied by corneal flattening. Initiation of
aggressive topical corticosteroid therapy with 1% prednisolone acetate resulted in a marked reduction in haze, with corresponding
clinical improvement. This case underscores the importance of close postoperative monitoring and highlights the efficacy of early,
intensive corticosteroid therapy in managing acute stromal haze following CXL. Timely intervention may optimize visual recovery and
minimize long-term sequelae. Further studies are warranted to establish standardized treatment protocols for such early complications.
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1. Introduction

Keratoconus is a non-inflammatory, progressive ectatic
disorder characterized by corneal thinning, irregular
astigmatism, and visual impairment (1). Corneal collagen
cross-linking (CXL) has become the standard intervention to
halt the progression of keratoconus by enhancing the
biomechanical strength of the cornea through the induction
of covalent bonds between collagen fibers (2,3). Although
generally considered safe and effective, CXL may be
associated with early postoperative complications, including
corneal stromal haze, which can impact visual outcomes (4).
The incidence and severity of stromal haze can vary
depending on factors such as treatment protocol (standard vs.
accelerated), patient age, and healing response. In this report,
we present a case of significant corneal stromal haze
developing one month after accelerated CXL in a young
patient, which was successfully managed with intensive
topical corticosteroid therapy.

2. Case Presentation

A 16-year-old otherwise healthy male presented with a one-
year history of painless, progressive diminution of vision in
both eyes, accompanied by frequent spectacle prescription
changes. He also reported habitual eye rubbing. On
examination, uncorrected distance visual acuity (UDVA)
was 5/60 in both eyes, improving to 6/9 with correction. Slit-
lamp examination showed prominent papillae on the upper
tarsal conjunctiva of both eyes, along with a steep cornea and
presence of a Fleischer’s ring, suggestive of keratoconus.
Corneal tomography using a Scheimpflug imaging system
(Pentacam  Oculyzer; Oculus  Optikgerdite =~ GmbH,
Heidelberg, Germany) showed thinnest corneal thickness

(TCT) of 486 um (right eye) and 497 pm (left eye) with
keratometry readings of K1 45.0 D, K2 46.0 D in the right
eye, and K1 45.1 D, K2 46.9 D in the left eye. Based on
clinical and topographic findings, a diagnosis of stage 1
keratoconus was made, and the patient was scheduled for
corneal collagen cross-linking (CXL), starting with the left
eye.

The left eye underwent uneventful accelerated CXL (9
mW/cm? for 10 minutes, total energy 5.4 J/cm?) under sterile
conditions. Postoperatively, the patient was started on
moxifloxacin 0.5% eye drops six times daily. At the one-
week follow-up, dense stromal edema with Descemet's
membrane folds was observed. Following confirmation of
complete epithelial healing, loteprednol etabonate 0.5% eye
drops were initiated four times daily, and the patient was re-
evaluated after five days. A reduction in stromal edema was
noted; however, there was significant central corneal stromal
haze (Figure 1A), accompanied by corneal flattening and
decreased uncorrected distance visual acuity (UDVA) of
3/60. These findings were corroborated by Pentacam
tomography and anterior segment optical coherence
tomography (AS-OCT). The treatment regimen was then
escalated to intensive topical corticosteroid therapy with
prednisolone acetate 1% four times daily in a weekly taper,
along with sodium hyaluronate 0.1% four times daily

Subsequent follow-up revealed marked improvement (Figure
1B). Serial clinical exams, Pentacam, and AS-OCT scans
(Figure 2) showed progressive resolution of stromal haze. At
six months postoperatively, UDVA improved to 6/36, and
corrected distance visual acuity (CDVA) was 6/6p. A faint
anterior stromal scar remained, which had nearly resolved by
the end of one year.
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Figure 1 A. POST-CXL 2 WEEKS - DENSE SIGNIFICANT CENTRAL STOMAL HAZE; B: 6 MONTHS
POST-CXL (5§ MONTHS POST INTENSIVE TOPICAL CORTICOSTEROIDS) - SIGNIFICANT

REDUCTION OF STROMAL HAZE

FIGURE 2: SERIAL AS-OCT IMAGES (LEFTEYE) ]

m

A. 2 WEEKS POST-CXL: DENSE STROMAL HAZE ]

B. 1 MONTHPOST INTENSIVE TOPICAL CORTICOSTEROIDS- DECREASING STROMAL HAZE

C.1YEAR POST-CXL: RESOLVED STROMAL HAZE

3. Discussion

Corneal collagen cross-linking (CXL) is a widely accepted
procedure to stabilize progressive keratoconus by
strengthening the corneal stroma. Although considered safe,
postoperative stromal haze is a recognized complication,
with a peak incidence at 1 month and a typical resolution by
12 months in most patients (4,5). However, in some cases,
especially among younger patients and those undergoing
accelerated protocols, the haze may be unusually dense and
persistent, leading to significant visual impairment (6,7). The
pathogenesis of post-CXL haze includes keratocyte
apoptosis, collagen fiber remodeling, and extracellular
matrix changes that increase corneal light scatter (8,9).
Factors such as epithelial removal, inflammation, and

subclinical ocular surface disease may exacerbate the risk
(10). Confocal microscopy and densitometry studies have
shown that the anterior 300 pm of the stroma is
predominantly affected, and haze formation correlates with
increased reflectivity in this region (11,12). In the present
case, a 16-year-old male developed dense central stromal
haze two weeks after accelerated CXL, resulting in reduced
visual acuity. Initiation of aggressive topical corticosteroid
therapy (1% prednisolone acetate) led to a rapid and
substantial resolution of the haze, with near-complete visual
recovery by six months.

Unlike most reports that document mild or late-onset haze,
this case features early-onset, dense, visually significant haze
responding dramatically to intensive topical therapy. To the
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best of our knowledge, it is among the first such cases
reported from South India, specifically Coimbatore, Tamil
Nadu. While Peponis et al. reported steroid-responsive late-
onset haze (13), and Sayegh et al. described favorable
outcomes in milder cases (14), early dense haze managed
successfully with aggressive steroids remains sparsely
documented. This underscores the importance of close
postoperative monitoring and early therapeutic intervention,
particularly in pediatric keratoconus, where inflammatory
healing may be exaggerated.

4. Conclusion

This case highlights that aggressive topical corticosteroid
therapy can effectively reverse early-onset dense anterior
stromal haze following accelerated CXL, resulting in notable
visual improvement. The prompt response to high-dose
prednisolone acetate supports the hypothesis that early
inflammatory haze is steroid-responsive. Given the limited
number of case reports in literature detailing such a response,
further reporting is warranted to establish evidence-based
guidelines. Importantly, regular postoperative monitoring
remains essential to detect and manage complications early,
particularly in young, high-risk patients undergoing
accelerated protocols.
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