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ABSTRACT

Posterior polymorphous corneal dystrophy
(PPCD) is a corneal disorder of the endothelium
and Descemet’s membrane. Although reports of
corneal refractive surgery including laser-as-
sisted in situ keratomileusis (LASIK), photore-
fractive keratectomy (PRK), and small incision
lenticule extraction (SMILE) in PPCD are mini-
mal, these procedures have been shown to be
safe and effective in this patient population.
Proceeding with corneal refractive surgery in
eyes with PPCD raises concerns regarding cor-
neal integrity, including long-term biome-
chanical instability, risk of ectasia, endothelial

cell loss, disease progression, and corneal
decompensation. Thus, LASIK, PRK, and SMILE
should be considered with caution. This com-
mentary explores the patient characteristics
associated with favorable surgical outcomes and
factors that weigh against proceeding with
refractive surgery.
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Key Summary Points

Posterior polymorphous corneal
dystrophy is a posterior dystrophy
involving the epithelium and Descemet’s
membrane, causing blurred vision, halos,
corneal edema, vesicles, and band-like
lesions.

Minimal studies on corneal refractive
surgery in this patient population have
been reported, though surgery has been
shown to be safe and effective in patients
with mild disease sparing the central
visual axis.

Considerations for proceeding with
refractive surgery include preoperative
topography, endothelial cell density
(ECD), corneal thickness, and disease
morphology.

A thorough preoperative discussion with
patients pursuing corneal refractive
surgery should include the potential for
disease progression, risk of
unpredictable visual outcomes, refractive
regression, further ECD loss, corneal
decompensation, and postoperative
keratoconus/ectasia.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14763312.

Posterior polymorphous corneal dystrophy
(PPCD), also known as posterior polymorphous
dystrophy (PPMD), is a corneal disorder of the
endothelium and Descemet’s membrane. It is
categorized as a posterior dystrophy, alongside
Fuchs dystrophy and congenital endothelial
dystrophy [1]. Although corneal dystrophies are
usually bilateral, PPCD may present unilaterally

with asymmetric symptoms [2, 3]. Some
patients with PPCD are asymptomatic [1], while
others can present with blurred vision, halos,
and corneal edema [4] ranging from minimal
edema to bullous keratopathy [3]. Other find-
ings include thickening of Descemet’s mem-
brane with anterior chamber excrescences [1];
scalloped, refractile band-like lesions [1, 3];
posterior corneal vesicles surrounded by gray
haze [1, 3]; iris angle adhesions [1, 3, 4]; and
epithelialization of the endothelium [1, 5]. The
endothelial cell density (ECD), especially in
vesicular and diffuse morphologies, is typically
lower than that of a healthy eye but does not
decrease at a faster rate over time than what is
observed in normal aging [6]. As a result of
concerns regarding the corneal integrity in
PPCD, the question emerges whether it is safe to
perform elective corneal laser vision correction
surgeries, such as laser in situ keratomileusis
(LASIK), photorefractive keratectomy (PRK), or
small incision lenticule extraction (SMILE). The
present article explores the ramifications and
precautions for proceeding with laser vision
correction and provides guidelines for per-
forming corneal refractive surgery in this
patient population.

To begin the discussion, it is important to
understand corneal histological changes after
laser refractive surgery. In healthy eyes, acute
inflammatory reaction in the immediate post-
operative period is observed after LASIK [7] and
PRK [8]. On specular microscopy, corneal swel-
ling and distortion of normal hexagonal
endothelial cells are noted, though these chan-
ges do not persist over time [9, 10]. There is
controversy whether the ECD is stable [10] or
decreased [11] on long-term follow-up, but any
changes observed in ECD do not appear to cause
visual impairment [11]. Loss of stromal barrier
function has also been noted after refractive
surgery with deposition of granular material in
Descemet’s membrane, especially in patients
undergoing ablation for high myopia [12].
Despite these findings in the setting of corneal
refractive surgery, there seem to be no long-
term visual consequences in healthy eyes.

Refractive surgery in eyes with corneal dys-
trophy has been debated, and there are few
reports of laser vision correction in PPCD. To

384 Ophthalmol Ther (2021) 10:383–387

https://doi.org/10.6084/m9.figshare.14763312
https://doi.org/10.6084/m9.figshare.14763312


date, eyes with PPCD have had more favorable
outcomes after LASIK than other corneal dys-
trophies [13]. Both PRK and LASIK have been
found to be safe for patients with mild disease
[14]. Specifically, two patients with vesicular
PPCD experienced visual outcomes within the
expected range for healthy eyes after LASIK,
despite a decrease in ECD of 2.3% at 1 year
postoperatively [15]. Cohorts of patients with
vesicular or band-like morphology achieved
postoperative vision of 20/20 or better [16, 17].
Patients with ECD[ 2000 cells/mm2 had no
significant decrease in ECD postoperatively
after PRK [17]. Interestingly, Isager et al. state
that a low preoperative ECD is associated with
greater postoperative loss [11], suggesting that
patients with high preoperative ECD are better
surgical candidates. Similar outcomes have been
reported after SMILE, with one patient achiev-
ing uncorrected visual acuity of 20/20 bilater-
ally without evidence of disease progression
12 months postoperatively [18]. These cases are
encouraging for patients with PPCD seeking
corneal refractive surgery, as they illustrate that
careful preoperative selection criteria can yield
good visual outcomes for patients who are
deemed appropriate candidates.

Although the sample size of patients with
PPCD who have undergone PRK, LASIK, and

SMILE is small, we still conclude that corneal
refractive surgery can be safe and effective.
Table 1 summarizes the patient characteristics
associated with favorable surgical outcomes and
factors that recommend against proceeding
with refractive surgery. Notably, patients with
mild vesicular and band morphology sparing
the central three to 5 mm of the visual axis are
safer surgical candidates. Central lesions limit
the postoperative visual potential, and patients
should be advised accordingly. Healthier pre-
operative ECD also bodes well for good surgical
outcomes. On the other hand, surgery should
generally be avoided in patients with diffuse
disease, where a corneal transplant may even-
tually be indicated [14].

Corneal topography plays a substantial role
in preoperative counseling for refractive surgery
in healthy eyes, and it should be weighted
equally, if not more, heavily for patients with
PPCD. Aldave et al. noted an association
between PPCD and keratoconus, which is
thought to be due to a shared abnormality in
the visual system homeobox 1 (VSX1) gene [19].
This gene association raises concern that
patients with PPCD may be more predisposed to
postoperative ectasia than the general popula-
tion. It is not clear whether there is an associa-
tion between corneal steepening and central

Table 1 Patient characteristics associated with favorable post-refractive outcomes and risk factors that weigh against
proceeding with refractive surgery in patients with PPMD

Protective factors Risk factors

Minimal to mild visual symptoms Severe visual impairment

Vesicular and band morphology sparing the central

visual axis

Diffuse morphology, lesions affecting the central visual axis

Normal corneal topography Topography with steep corneas concerning for pre-existing

keratoconus

Open angles, healthy optic nerves Narrow angles, glaucomatous nerve changes

Thick CCT Thin CCT

ECD C 2000 cells/mm2 ECD\ 2000 cells/mm2

Healthy hexagonal morphology Pleomorphic endothelial cells

CCT central corneal thickness, ECD endothelial cell density
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corneal thickness [19]; thus further observations
are needed. We recommend that surgeons
exercise a low threshold for advising against
corneal refractive surgery in patients with sus-
picious or markedly steep keratometry.

A discussion of corneal refractive surgery in
patients with PPCD would not be complete
without diving into the anterior and posterior
segments of the eye. Glaucomatous cupping
induced by iris angle adhesions decreases visual
potential, irrespective of refractive corrections.
Thorough gonioscopy and dilated fundoscopic
exam are warranted in the preoperative evalu-
ation to ensure that patients with PPCD seeking
PRK, LASIK, or SMILE have open angles and
healthy optic nerves. Furthermore, the exten-
sive postoperative steroid regimen, especially in
PRK, places patients who are already predis-
posed to glaucoma at high risk for nerve
damage.

Some have questioned whether preoperative
gene testing is indicated for PPCD. As a result of
the autosomal dominant inheritance pattern,
eliciting a family history can help identify
patients who may have asymptomatic PPCD.
Different gene mutations stratify the three types
of PPCD (type 1, unknown; type 2, COL8A2
gene on chromosome 1p34.3; type 3, TCF8 gene
on chromosome 10p11.22) [1], along with
abnormalities in the ZEB1 gene on chromosome
10p11.2 [20]. The lack of certainty about gene
associations, as well as overlap between genetic
abnormalities in PPCD, keratoconus, and other
corneal dystrophies argues against the imple-
mentation of routine genetic screening at this
time.

In conclusion, data on visual outcomes after
LASIK, PRK, and SMILE in patients with PPCD is
minimal. However, corneal refractive surgeries
have been performed with successful outcomes
in patients with mild disease, healthy preoper-
ative ECD, and regular topography. Some
caveats for surgeons to consider during preop-
erative counseling include the risk of unpre-
dictable visual outcomes, refractive regression,
further ECD loss, corneal decompensation, and
postoperative keratoconus/ectasia. Patients
should be aware that disease progression is
possible in the setting of corneal refractive sur-
gery, which may limit the success of their

refractive outcomes. If proceeding with laser
vision correction, it is imperative for the sur-
geon and patient to have a detailed discussion
about these potential outcomes.
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