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Abstract
Purpose: The aim of the paper is to present the case of a 53-year-old female pa-
tient who, based on the clinical picture and optical coherent tomography of the 
anterior segment (AS-OCT), was diagnosed with peripheral hypertrophic sub-
epithelial degeneration (PHSD) and underwent surgical treatment in the form 
of superficial keratectomy with mechanical removal of degenerative plaques.
Methods: Analysis of AS-OCT images and corneal tomography based on 
Scheimpflug images and surgical treatment – superficial keratectomy with me-
chanical removal of degenerative plaques.
Results: Before treatment, the best corrected visual acuity (BCVA) for distance, 
as assessed by the Snellen chart, was 3/50 c.cor +10.50/-6.50 ax 18° in the right 
eye (RE) and in the left eye (LE) 5/10 c.cor +10.75/-3.00 ax 48°. Preoperative 
keratometry performed with the Pentacam device was K1 32.7 D and K2 46.0 
D in the OP and K1 42.5 D and K2 44.7 D in the LE. Postoperative BCVA in 
RE was 5/8 c.cor +3.50/-1.00 ax 120° at 5 months of follow-up and in LE 5/6 
c.cor +4.75/-1.00 ax 64° at 3rd month of observation. Postoperative keratometry 
(Pentacam) in RE K1 was 44.6 D, K2 46.9 D in the 5th month of observation, and 
in LE K1 45.6 D, K2 46.5 D in the 3rd month of observation. As a result of the 
treatment, BCVA improved, astigmatism decreased and corneal translucency 
improved.
Conclusions: AS-OCT and Scheimpflug-based corneal tomography are helpful 
in the diagnosis of PHSD. Superficial keratectomy with mechanical removal of 
degenerative plaques seems to be an effective treatment for PHSD. 

Key words: peripheral hypertrophic subepithelial corneal degeneration, periph-
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Corneal peripheral hypertrophic subepithelial degeneration 
– case report

H i g h l i g h t s
The aim of paper is to discuss 
a case of a rare disease called 

peripheral hypertrophic 
subepithelial degeneration, 

characterized by high 
astigmatism and low visual 

acuity, as well as a description 
of the treatment used and 

a discussion of the treatment 
results.
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Introduction
PHSD is a clinical entity of unknown etiology, described for 
the first time in 2003, which mainly affects young and mid-
dle-aged women and the triggering mechanism of the dis-
ease may be hormonal changes and genetic factors. PHSD 
is characterized by bilateral and progressive superficial fi-
brosis between the corneal epithelium and Bowman’s layer. 
The changes are localized paralimbal and paracentrally, on 
the nasal and temporal sides. They are often accompanied 
by superficial limbal neovascularization, and astigmatism, 
which increases over time, leads to a gradual decrease in 
visual acuity [1].

A case report
A 53-year-old woman diagnosed with PHSD based on cli- 
nical findings and optical coherence tomography (AS- 
-OCT) of the anterior segment of the eye (fig. 1).
Before treatment, the best corrected visual acuity (BCVA) 
for distance as assessed by the Snellen chart was:
•	 in the right eye (RE) 3/50 c.cor +10.50/-6.50 ax 18°
•	 in the left eye (LE) 5/10 c.cor +10.75/-3.00 ax 48°.

 

In the AS-OCT CASIA examination in the right eye, a sub-
epithelial plaque with a maximum thickness of 521 µm was 
found, and in the left eye with a maximum thickness of 
309 µm. The thickness of the epithelium was varied and de-
termined by the variable thickness of the subepithelial fibro-
sis, i.e. the thinnest epithelium was in the place of the thickest 
fibrosis. Subepithelial fibrosis, according to the available liter-
ature [2], is a collagen plaque, which results in the disappear-
ance of Bowman’s layer in the area of degeneration (fig. 2).

Figure 1

Right and left eye before surgery.

Figure 2

AS-OCT before surgery; right and left eye.

Pre-operative keratometry, performed with the Pentacam de-
vice, was: K1 32.7 D ax 17.9° and K2 46.0 D in RE, i.e. corneal 
astigmatism was 13.3 D (fig. 3), and in LE: K1 42.5 D ax 29.4° 
and K2 44.7 D, i.e. corneal astigmatism was 2.2 D (fig. 4).
The patient underwent surgical treatment – superficial ker-
atectomy with mechanical removal of degenerative plaques. 
The indication for the procedure was corneal astigmatism 
over 13 D in RE and approx. 3 D in LE, significant corne-
al irregularity with accompanying ocular surface disease, 
including unstable tear film. Postoperatively, topical anti- 
-inflammatory therapy (0.1% dexamethasone), antibiotic 
therapy (levofloxacin) and intensive moisturizing therapy 
were administered (fig. 5). The use of mitomycin C or other 
antimetabolites during surgery is not recommended [2].
In postoperative AS-OCT CASIA, thanks to superficial 
keratectomy with mechanical removal of degenerative 
plaques in both eyes, the subepithelial plaque was not visu-
alized and a regular corneal surface was obtained with the 
correct course of the epithelialization process (fig. 6).
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Figure 3

Refractive, pachymetry, anterior, posterior elevation maps 
and Pentacam cross-sectional scan before surgery; right eye.

Figure 4

Refractive, pachymetry, anterior, posterior elevation maps 
and Pentacam cross-sectional scan before surgery; left eye.

Figure 5

Right and left eye after surgery.

Figure 6

AS-OCT after surgery; right and left eye.
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Postoperative keratometry, based on the Pentacam analy-
sis, in RE, in the 5th month of observation, is: K1 44.6 D ax 
173°; K2 46.9 D (corneal astigmatism 2.3 D) (fig. 7), and in 
LE, in the 3rd month of observation: K1 45.6 D ax 9.3°; K2 
46.5 D (corneal astigmatism 0.9 D) (fig. 8).

After treatment, during the 5-month observation period of 
the RE and the 3-month observation of the LE, a signifi-
cant improvement in visual acuity was obtained, and the 
best corrected visual acuity (BCVA) for distance, assessed 
according to the Snellen chart, is:
•	 in RE it is 5/8 c.cor +3.50/-1.00 ax 120° in the 5th month 

of observation
•	 in LE it is 5/6 c.cor +4.75/-1.00 ax 64° in the 3rd month 

of observation.

After the treatment, refractive astigmatism was reduced to 
about 1 D, corneal translucency improved, and there was 
no recurrence of the disease.

Discussion
PHSD is a rare disease entity of the cornea, occurring main-
ly in middle-aged women, most often idiopathic, although 
it is postulated that a smoldering, slight inflammatory pro-
cess with low TGF-β1 concentration may lead to the de- 
velopment of PHSD. The expression of the HLA-B44 gene 
may also play a role in the development of the disease [2, 3]. 
In a publication by Järventausta et al., immunohistochem-
ical analysis of the subepithelial plaque revealed non-spe-
cific changes of a non-inflammatory nature, absence of ves-
sels in the fibrous tissue and the presence of three different 
types of fibroblasts: keratocyte-like cells positive for CD34, 
myofibroblasts which were positive for smooth muscle ac-
tin (SMA) and fibroblasts that were negative for CD34 and 
SMA. A small amount of CD68-positive macrophages was 
also observed [2].
The characteristic features are greyish-white fibrosis be-
tween the corneal epithelium and the Bowman’s mem-
brane, leading to thinning of the corneal epithelium and 
Bowman’s membrane atrophy, often accompanied by focal, 
paralimbal neovascularization [4]. Initially, these lesions in-
volve the perilimbic area and then gradually extend to the 
central part of the cornea, but without affecting the central 
part, and the lesion’s border is sharply demarcated from the 
clear, transparent cornea. The lesions are bilateral, although 
they may vary in intensity in each eye.
A typical symptom is the deterioration of visual acuity, 
caused by the flattening of the central part of the cornea 
and the formation of regular or irregular astigmatism, usu-
ally above 2 D [2, 5]. The symptom is mild irritation of the 
ocular surface associated with an irregular corneal surface 
and instability of the tear film [6].
PHSD should be differentiated from Salzmann’s nodular 
degeneration (SND) and progressive corneal degeneration, 
also non-inflammatory, usually idiopathic, although wear-
ing contact lenses or surgery may be a trigger [7]. The char-
acteristic symptoms of SND are blue-gray corneal nodules 
that vary in size, are diffuse, often occur in its central part 

Figure 7

Refractive, pachymetry, anterior, posterior elevation maps 
and Pentacam cross-sectional scan after surgery; right eye.

Figure 8

Refractive, pachymetry, anterior, posterior elevation maps 
and Pentacam cross-sectional scan after surgery; left eye.
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and do not reach the periphery of the cornea. In PHSD, 
on the contrary, the changes are located mainly on the pe-
riphery of the cornea and reach the limbus [3]. SND affects 
patients of all ages and, like PHSD, is more common in 
women [6]. PHSD and SND are distinct, clinically distinct 
disease entities with a greater inflammatory component in 
SND.
PHSD should be differentiated from Terrien’s marginal de-
generation, especially in the initial phase, when the disease 
process begins with corneal haze, i.e. the morphology and 
location of the lesion may resemble the image character-
istic of PHSD. The lesions are usually bilateral, symmetri-
cal and enlarge parallel to the limbus. Over time, a steep 
medial edge and a mildly running peripheral edge of the 
ulcer appear [8, 9]. In contrast to PHSH, Terrien’s marginal 
degeneration is characterized by yellow lipid deposits and 
peripheral thinning of the cornea. Peripheral thinning of 
the cornea and the absence of a hyperreflective subepithe-
lial structure are found in AS-OCT [1].
Some similarity to PHSD can be observed in the course of 
conjunctival intraepithelial neoplasia (CIN) due to periph-
eral opacities, however, this disease shows different clin-
icopathological characteristics. CIN is squamous cell car-
cinoma in situ, in which there are dysplastic epithelial cells. 

Clinical signs are difficult to distinguish from PHSD and 
include irritation of the ocular surface and decreased visual 
acuity. Physical examination reveals well-circumscribed le-
sions as in PHSD, but unlike PHSD, corneal opacities are 
translucent, without subepithelial fibrosis, and associated 
blood vessels dilate in the direction of the lesion. The differ-
ence can also be seen on AS-OCT, which shows a pattern of 
hyperreflective, thickened epithelium and an abrupt transi-
tion to normal corneal epithelium. In the course of PHSD, 
the epithelium is normal or shows thinning over subepithe-
lial fibrosis [9].

Conclusions
PHSD is a clinical entity that should be considered in the 
differentiation of peripheral corneal opacities, ocular sur-
face irritation, visual acuity deterioration, and astigmatism 
above 2 D. Modern diagnostic methods, such as AS-OCT 
and corneal tomography based on Scheimpflug images, 
make the diagnosis much easier, and superficial keratecto-
my with mechanical removal of degenerative plaques seems 
to be an effective method of treating PHSD.

Figures: from the authors’ own materials.
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