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Abstract
Peters’ anomaly accounts for the highest type of Anterior Segment Dysgenesis (ASD). The main features of Peters’ anomaly are:
congenital corneal opacity centrally, defect in the posterior stroma and absence of Descemet’s membrane and the endothelium.
However, this condition has wide clinical and histopathological variations in appearance, associations and severity. In this case ser-
ies, we summarize 6 corneas in 5 Saudi cases of Peters’ anomaly (and describe 2 in detail) with unique histopathological findings
that are additional to the typical known ones, shedding some light on the nomenclature of these variants according to the
reported cases in the English-written literature. This will widen the spectrum of findings known to ophthalmic pathologists and
ophthalmologists about this anomaly. This is also of importance in the assessment of the congenital glaucoma cases commonly
seen in Saudi Arabia that often happens in association with ASD.
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Introduction

The essential features of Peters’ anomaly are: congenital
corneal opacity centrally, defect in the posterior stroma and
absence of Descemet’s membrane and the endothelium.1

However, other unusual findings are often encountered in
the so called: ‘‘Peters’ anomaly variants’’. Such cases have
been described and reported with variable clinical and
histopathological features. Within the long period of our
experience- exceeding 25 years of practice- in an eye tertiary
care center we have encountered 6 corneas in 5 Saudi
patients with unusual features. In this paper, we are summa-
rizing these cases with a review of the most relevant litera-
ture, providing detailed description of 2 cases that were
not previously published.
Case reports

All cases with the tissue diagnosis of Peters’ anomaly vari-
ant diagnosed at our institute over the last 25 years were iso-
lated and reviewed by a single pathologist. We have
collected 6 corneas from 5 Saudi patients with unusual
Peters’ anomaly where the main characteristics were found
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in addition to other interesting findings leading to the diag-
nosis of ‘‘Peters’ anomaly variant’’. Examples of the typical
histopathological findings of classic Peters’ anomaly are
demonstrated in Fig. 1 for better understanding.

The commonest unique observation in these cases was
posterior concavity of the cornea or the so-called ‘‘kerato-
conus posticus circumscriptus’’ in 5 corneas of 4 patients with
bilateral involvement. One patient had bilateral penetrating
keratoplasty (PKP) in our institution (Fig. 2A and B). The sec-
ond observation was a thickened multilaminated Descemet’s
membrane in 2/6 (Cases 4 and 6) (Fig. 2C). The third unusual
finding was a central corneal stromal myxoma in Cases 3 and
5 (Fig. 3). Finally, one case showed the presence of unilateral
corneal opacity and stromal keratitis (Fig. 4).

Cases 1 to 4: These cases are not described in detail. The
summary of the demographic, clinical and histopathological
key features of these 4 cases is presented in Table 1.

The last 2 cases in the same Table: one with a myxomatous
lesion (Case 5) and one with unilateral Peters’ anomaly rare
variant (Case 6) are further described with more details as
follows:

Case 5: A 15 days- old female newborn was referred with
whitish corneal opacities in both eyes since birth. Prenatal
history was unremarkable however her family history was
positive for paternal bilateral corneal opacity suspicious of
Peters’ and treated by PKP in the left eye. Examination under
general anesthesia showed corneal diameter of 12.5 mm in
both eyes, intraocular pressure (IOP) of 15.5 and 9.5 mmHg
in the right and left eyes respectively. The slit lamp examina-
tion showed thick, dense and dome-shaped right corneal
Fig. 1. (A) An example of Peters’ anomaly with anterior bullous changes,
architecture. (Original magnification �200 Periodic Acid Schiff). (B) Lower pow
intact peripheral portion of Descemet’s membrane (Original magnification �1
centrally with adherent iris tissue in the area of defective Descemet’s membran
in Peters’ anomaly with cataract and lenticular adhesion (Type 2) showing thick
tissue as well as a residual lens capsule following cataract surgery (Original m
opacity with very limited peripheral clear zone of 1–2 mm,
inferior intra-stromal corneal blood vessels embedded within
the elevated part of the cornea. The anterior and posterior
segments could not be visualized in that eye. The left eye
showed central corneal opacity measuring 7 mm in diameter.
The anterior segment (iris/lens) as well as the posterior seg-
ment was within normal limits (Fig. 3A and B). PKP was per-
formed in the right eye (OD) with donor and recipient
trephination size of 8 mm. Histopathological examination
showed keratinized epithelium with intact portions of Bow-
man’s layer and stroma peripherally. Centrally, there was a
thick myxomatous area with stellate-shaped cells, loose
stroma and deep stromal neovascularization (Fig. 3C, D and
E). Thin Descemet’s membrane was seen at one end of the
corneal tissue but absent along the remaining cornea with iri-
docorneal adhesions. The patient was followed up until the
age of 11 months with stable central corneal scar, infero-
temporal iridectomy and controlled IOP on the left. The right
eye showed hypotony (IOP of 5 mmHg) in addition to a failed
graft with iridocorneal peripheral adhesions.

Case 6: A 5 months-old female who was a product of full
term, uncomplicated pregnancy presented with large cor-
neas in both eyes and central corneal opacity, OD since birth.
She was diagnosed elsewhere to have congenital glaucoma
at the age of 1 month and had glaucoma filtering surgery in
the form of trabeculotomy in both eyes followed by a glau-
coma drainage device (Ahmad valve), OD because of uncon-
trolled IOP. Her visual examination showed poor fixation of
the right eye while she could fix and follow objects with her
left eye. The IOP measured 29 mmHg, OD and 19 mmHg,
absent Bowman’s layer and alteration of the normal stromal lamellar
er of the same cornea. Note the thickened corneal stroma with edema and
00 Periodic Acid Schiff). (C) The classic absence of Descemet’s membrane
e (Original magnification �200. Hematoxylin & Eosin). (D) Another cornea
corneal stroma, total absence of Descemet’s membrane, and adherent iris
agnification �100 Hematoxylin & Eosin).



Fig. 2. (A)The histopathological appearance of the posterior concavity in one of the cases of posterior keratoconus. (Original magnification �100.
Hematoxylin & Eosin). (B) Higher power of the same cornea showing thick interrupted Bowman’s layer and absent Descemet’s membrane centrally.
(Original magnification �200, Periodic Acid Schiff). (C) One of the cases of Peters’ variant with absent Descemet’s membrane centrally and thick
multilaminated Descemet’s membrane (Black arrow) at the periphery. (Original magnification �100, Periodic Acid Schiff).

Fig. 3. (A) The clinical appearance of the bilateral corneal opacity in Case 5. (B) The elevated central part of the right eyelid skin because of the
underlying dome-shaped corneal mass. (C) The histopathology of the corneal opacity in the right eye showing neovascularization and adherent iris tissue.
(Original magnification �50. Hematoxylin & Eosin). (D) Higher magnification of the anterior part of the cornea showing keratinized thick epithelium.
(Original magnification �100. Hematoxylin & Eosin). (E) The histopathological appearance of the dome-shaped area of the cornea showing sub-epithelial
myxoma composed of stellate and spindle cells. (Original magnification �200. Hematoxylin & Eosin).

Fig. 4. (A) Clinical appearance of the right cornea with unilateral central opacity in case 6. (B) The clinical appearance of the clear left eye cornea in the
same patient. (C) The histopathological appearance of the right cornea showing central stromal scarring and infiltration by chronic inflammatory cells in
addition to the absence of Descemet’s membrane. (Original magnification �100. Hematoxylin & Eosin). (D) Higher magnification of the inflammatory
cells, which are positive with CD68 stain. (Original magnification �400).
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Table 1. Demographics, clinical features and unusual histopathological finding(s) in 6 eyes of 5 patients with Peters’ variant.

Case # eye Agea Gender Clinical Features Unusual histopathological finding(s) FU

Case 1 OD 1 Month F Diffuse blue-gray corneal opacity except for central
cornea, OU
Secondary Angle Closure Glaucoma, OU
Clinically: intra-corneal cyst confirmed by Ultrasound
bio-microscopy, OU

Stromal thinning of the central portion of the cornea,
broad concave defect of the posterior surface of the
cornea = Keratoconus posticus circumscriptus.

2 years

Case 2 OS* 1 Month F Stromal thinning centrally with broad concave defect
and PAS-faintly positive membrane posteriorly and
Inflammatory cells within the cavity of the posterior
defect=
Keratoconus posticus circumscriptus.
No Endothelial cells

Case 3 OD 4 months M Dense central corneal scar OU
Stromal Corneal vascularization OD
Glaucoma OU

Stromal marked thickening, loss of normal lamellar
architecture, neovascularization and variable scarring.
Centrally the corneal stroma replaced by loose
myxoid stroma with proliferating spindle – shaped
cells overlying an area of posterior corneal concavity=
Keratoconus posticus circumscriptus.
Central Myxoma

3 years

Case 4 OD 30 years M Central corneal scar OD Stromal posterior concavity=
Keratoconus posticus circumscriptus.
Descemet’s membrane (at periphery): thickened,
multilaminated and irregular with few central and
peripheral guttata and moderately attenuated
endothelium.
Endothelial cells extend over the guttata and some
show pigment phagocytosis

5 years

Case 5 OS 15 days F Thick, dense and dome-shaped corneal opacity,
peripheral clear corneal zone of 1–2 mm, OD
Central corneal opacity measuring 7 mm, OS

Keratinized epithelium with intact portions of
Bowman’s layer, peripherally.
Stromal central myxomatous area with stellate-
shaped cells, loose stroma and deep stromal
neovascularization=
Central Myxoma

1 year

Case 6 OD 5 months F Central corneal opacity sparing the peripheral 1–2
mm, OD
Clear cornea, OS

Stromal central defect with absent Descemet’s
membrane=
Keratoconus posticus circumscriptus
Stromal infiltration with chronic inflammatory cells
(Positive for CD3 and CD68).
? Von Hippel.
Descemet’s membrane: intact at both ends,
thickened and multilaminated

11 years

a Age at presentation; F: Female; M: Male; OD: Right eye; OS: Left eye; OU: Both eyes; FU: Follow up.
* Cases 1 & 2 represent 2 corneas from the same patient.
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OS. Corneal diameters measured 12 mm and 13 mm in the
right and left eyes respectively. The cornea of the right eye
showed central corneal opacity sparing the peripheral 1–2
mm with a clear lens. Both the cornea and lens were clear
in the left eye (Fig. 4A and B). PKP on the right was per-
formed at the age of 11 years with guarded prognosis fol-
lowed by acute graft rejection after 3 weeks. There was no
further plan for any surgical management. The histopatho-
logical examination of the right cornea showed characteristic
findings of Peters’ anomaly with an absent Bowman’s layer,
central stromal defect, and absence of Descemet’s mem-
brane centrally. Descemet’s membrane at both ends was
intact with focal areas where it was thickened and multilami-
nated. There was stromal infiltration by chronic inflammatory
cells. The cells were CD3 and CD68 positive (Fig. 4C and D).
Discussion

Peters’ anomaly accounts for the highest type of abnor-
mality in the so-called anterior segment dysgenesis (ASD).1

The incidence is estimated to be 44–60 cases per year in
the USA.2

Peters’ was first reported in the year 1906 in patients who
presented with central corneal opacity and iridocorneal
adhesions. One of the largest retrospective series on ASD-
related congenital corneal opacities was conducted in Japan
and clearly demonstrated that Peters’ anomaly was the com-
monest clinical diagnosis.3 In that study involving 220 eyes of
139 patients, Peters’ anomaly was found in about 73% of the
eyes.3 It is now considered to be a genetic disease, known to
be sporadic but can be sometimes inherited.4 The inheritance
pattern can be either autosomal dominant or recessive.5

The commonest ocular associations are glaucoma 20%,
microphthalmos 18% and coloboma in 6%.6 Peters’ anomaly
and persistent hyperplastic primary vitreous (PHPV) have
been usually found as an isolated ocular disease and have
been reported as an uncommon clinical complex with poorly
explained developmental mechanism that can link the patho-
genesis embryologically.7 Peters’ anomaly is divided into 2
types: type I shows the typical central corneal opacity and
the iridocorneal adhesions with or without lens changes and
type II, which shows cataract or lenticular adhesions. The later
type can be related to faulty separation of the lens vesicle
from the surface ectoderm. Other advocated developmental
mechanisms for Peters’ anomaly include abnormal migration
of neural crest cells and intrauterine corneal inflammation.8,9

Peters’ Plus Syndrome (PPS) on the other hand demonstrates
the mentioned anterior chamber defect and other systemic
abnormalities.

Histopathologically, the characteristic findings are mainly
the central deficiency of the posterior stroma; Descemet’s
membrane and the endothelium giving rise to the central cor-
neal opacity seen clinically.1,7,10 The lenticular changes can be
also observed as well as the iridocorneal adhesions such as
demonstrated in Fig. 1D.10 Changes in Bowman’s layer have
been also described as being absent (as demonstrated in
Fig. 1A) or thickened and hyperplastic.10–12

Nischal and his coauthors have studied 22 eyes in 13
patients with ultrasound bio microscopy (UBM) as an aid for
proper clinical diagnosis, which was further confirmed
histopathologically.10 The commonest diagnosis in their ser-
ies was Peters’ anomaly in 9 cases (70%). 2 of their patients
with final histological diagnosis of Peters’ anomaly had bilat-
eral corneal involvement, were misdiagnosed clinically as cor-
neal ectasia and sclerocornea. The UBM in these cases was
found to be consistent with Peters’ anomaly.10

One of the cases reported by Nischal (case 5 in his series)
had a very similar histopathological appearance to our 5 cor-
neas with a prominent central defect in the posterior cornea
or the central concavity but they did not use the terminology:
‘‘keratoconus posticus circumscriptus’’ or (posterior kerato-
conus). Case 1 in our table has been diagnosed histopatho-
logically (in both eyes) as posterior keratoconus, however
this concavity was noted as an intrastromal cyst and has been
reported.13 The thickened Descemet’s membrane has been
recently reported in association with Peters’ anomaly and
described as a multi-layered structure.1 We had previously
reported one of our cases (case 3) of corneal myxoma in asso-
ciation with Peters’ anomaly.14 This has been also described
in relation to birth injuries and as a primary myxoma in
Down’s syndrome with keratoconus.15–17

Our last case (Case 6) with the clinical impression of glau-
coma showed typical findings of Peters’ anomaly with an
absent Bowman’s layer, central stromal defect and absence
of Descemet’s membrane.18 However, Descemet’s mem-
brane at both ends was thickened and multilaminated. This
case was unusual as the patient presented with bilateral con-
genital glaucoma but unilateral right eye corneal opacity,
which was found later to be consistent with Peters’ anomaly.
The presence of stromal chronic inflammation in that case
might be due to the previous surgeries especially with the
defect in Descemet’s membrane centrally where inflamma-
tory cells might have infiltrated the posterior stroma, there-
fore the diagnosis of Von Hippel variant in our case was not
certain. Stromal keratitis -as a congenital finding- has been
originally described by Von Hippel in 1897 then reported in
the English-written literature by Jepson in 1963. In his case
the corneal tissue showed a wedge-shaped keratitis starting
from the limbus and involving the central cornea. In his case,
there was an associated PHPV and microphthalmos.9 How-
ever, our case remains unique because of the unilaterality in
the occurrence of the ASD. Unilateral Peters’ anomaly is
often reported, sometimes with other types of congenital
abnormalities in the other eye.19,20 In the study of the ASD
in Japan, they had 160 eyes in 109 patients with Peters’
anomaly, out of which bilateral involvement was evident in
almost half the patients while 30 patients only had normal fel-
low eye such as our last case.3 The treatment in such cases
can be challenging.
Conclusion

In conclusion, Peters’ anomaly has diverse clinical features
and histopathological variants as part of faulty development
in the anterior segment development. In our case series of
6 corneas, we have encountered posterior concavity in 5,
thick multilaminated Descemet’s membrane at the peripheral
ends of the cornea in 2, associated myxoma in 2 corneas (one
of which has been previously reported by one of the authors)
and finally a single case with unilateral Peters’ anomaly and
stromal keratitis, which is similar in appearance to the rare
Von Hippel entity. Further histopathological multi centric
studies in our region are needed to better identify the wide
variations in Peters’ anomaly, the associated glaucoma, the
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genetic background and the prevalence of unilateral cases in
our population.
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