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Purpose: We report a case of corneal warpage secondary to

hydrogel lens wear that was initially mistaken as a case of

keratoconus.

Methods: A 26-year-old Chinese female hydrogel lens wearer

presented with an interest in refractive surgery. After topographies

and pachymetries were performed, keratoconus was initially di-

agnosed for her right eye and suspect keratoconus diagnosed for her

left eye. This conclusion was felt to be confirmed at a follow-up visit

1 week later, but keratoconus contact lens treatment was delayed

because of the presence of superficial punctate keratitis.

Results: After 8 weeks without lens wear, corneal maps were

performed again. The maps now showed regular with-the-rule

astigmatism, and none of the previous evidence of keratoconus.

Central pachymetries were also normal.

Conclusions: Soft contact lens wear can induce corneal warpage

mimicking keratoconus. Had the standard treatment for keratoconus

been implemented before resolution of the warpage, it could have

proven injurious to the patient, because the treatment itself could have

provided an impetus for the protrusion to remain or perhaps even

progress. Our case gives clinicians reason to pause when dealing with

contact lens wearers presenting with corneal curvature irregularities

such as keratoconus or ectasia, because of the possibility of lens-

induced warpage.
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Corneal warpage secondary to contact lens wear has been
reported previously.1 Typically, changes in corneal

contour are associated with rigid lens wear, although they
have also been attributed to hydrogel lens wear.2

We report a case of a hydrogel lens wearer who
presented with an interest in refractive surgery. The patient’s

corneal topographies and pachymetries led to a diagnosis of
keratoconus, the progressive, often asymmetric, non-inflam-
matory disease characterized by the thinning and protrusion
of the cornea3 in her right eye and suspect keratoconus in her
left eye. It was later determined the patient did not have
keratoconus, but in fact, had bilateral corneal warpage.

CASE REPORT
The patient, an asymptomatic 26-year-old Chinese woman,

was a 9-year conventional soft contact lens wearer (8.6 base curve,
OU, 24.00 21.75 3 010 OD, 23.25 21.75 3 180 OS, 14.5 diam-
eter OU; Ciba Soft ToricTM; Tefilcon, Duluth, GA) who presented
with an interest in laser eye surgery. Manifest refractions were 24.25
21.50 3 010 in the right eye, and 24.25 24.00 3 165 in the left eye,
yielding visual acuities of 20/30 OU. Keratometric values were
42.25@005/44.00@095 in the right eye and 42.25@165/45.75@075
in the left eye (Table 1).

Slit-lamp examination revealed diffuse superficial punctuate
keratitis (SPK) in both eyes. Corneal topography and pachymetry were
performed (Figs. 1A, B) by using Orbscan II. The right eye map showed
an inferiorly displaced corneal apex. The left eye’s corneal apex was
also inferiorly displaced, but to a lesser extent than that of the right
eye. Given the topographies, we diagnosed the right eye as probably
keratoconic, and the left eye was deemed a suspect of having the disease.

The patient was no longer considered a candidate for refractive
surgery and was now treated as a keratoconus patient with clinically
significant SPK. She was instructed to cease contact lens wear and
was given 0.02% fluorometholone and a lubricating gel to be used
twice a day. The rigid lens workup was postponed until resolution of
the SPK had occurred.

The patient returned 7 days later. Manifest refractions were
now 24.25 22.25 3 175 in the right eye and 23.00 23.00 3 180 in
the left eye, yielding visual acuities of 20/301 OU. Keratometric
values were 42.25@170/44.50@080 in the right eye and 41.75@
180/44.50@090 in the left eye. Slit-lamp examination showed
resolution of most of the SPK. Topography and pachymetry were
again performed (Figs. 2A, B) and the initial diagnosis of keratoconus
was believed to have been confirmed. The apex of the right cornea
was positioned even lower than it was in the previous visit, and the
central pachymetry (Fig. 2A) was a thin 466 mm. The corneal apex of
the left eye also had an appearance more like forme fruste
keratoconus than it had at the last visit. The difference in maps
between this visit and the last visit was attributed to the reduction in
SPK, as well as cessation of contact lens wear.

The patient was interested in proceeding with a rigid gas-
permeable lens fitting as treatment of her keratoconus, but with the
SPK present, that option was deferred. She was instructed to return in
a few weeks for the lens fitting when her corneas were expected to be
clear of SPK.

The patient returned ;7 wk later. Manifest refractions were
24.00 22.50 3 180 in the right eye and 22.75 23.00 3 180 in the
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left eye, yielding visual acuities of 20/20 OU. Keratometric values
were 42.25@175/44.25@085 in the right eye and 41.75@
180/44.50@090 in the left eye. Topography and pachymetry were
performed (Figs. 3A, B). To the examiners’ surprise, both the right
and left maps showed highly regular with-the-rule astigmatism, and
little if any evidence of the previous distortions that resulted in
a diagnosis of keratoconus. Central pachymetry was 123 mm greater
in the right eye and 43 mm in the left eye compared with those of the
last visit. The patient was no longer considered to have keratoconus
and was fitted with rigid contact lenses. A spherical rigid gas-
permeable lens (9.2/7.81/24.50) was fit for the right eye, and a bitoric
rigid gas-permeable lens (42.00/44.00,9.20,23.00/25.00) was fit for
the left eye.

DISCUSSION
Contact lenses are the primary nonsurgical means by

which keratoconus is managed, but they are also a potential
cause of corneal warpage, with rigid lenses accounting for
most cases.4

Our case was interesting for several reasons. First, as
noted, although corneal warpage is associated with contact
lens wear, it is typically associated with rigid lens wear.2 Our
patient was a long-time and asymptomatic hydrogel lens
wearer who presented with an interest in laser refractive
surgery.

Second, the aberrant topographic pattern observed at the
first visit did not resolve by the first follow-up 7 days later. It

was not until the third visit, ;2 months after the initial visit,
that a normal corneal topography was observed. In its place,
regular with-the-rule astigmatism was measured.

Third, if the patient had not presented with SPK, it is not
likely that we would have implemented the eventually lengthy
rest period between diagnosis of keratoconus and the
resolution of the ectatic warpage. In fact, had we started
treatment of keratoconus at the second visit by using the apical
clearance lens styles that are recommended for the disease,5 it
is possible that we would have exacerbated the patient’s
temporary ectatic condition.

Corneal molding, the tendency for corneas to take the
shape of the back optic zone radius of the rigid lenses placed
on them,6 in this case could have proved injurious because
apical clearance lenses—a common initial approach to
keratoconus management—vault the cornea and would have
given the protrusion further impetus to remain or progress.
This scenario would have led to a vicious cycle whereby an
initial seemingly reasonable but faulty diagnosis of keratoco-
nus would have been followed by rigid lens treatment. The lens
wear would have, in turn, led to a worsened state of ectasia,
which would have then been seen as evidence confirming the
original faulty clinical impression of keratoconus. It is not
clear under such a scenario, how a patient would ever be
declared free of keratoconus.

Wang et al,7 in discussing the time-to-resolution of
contact lens–induced corneal warpage, suggested obtaining

FIGURE 1. A and B, Orbscan II topography and thickness map at initial presentation.

TABLE 1. Change in Manifest Refraction, Keratometry, and Central Pachymetry From the Initial Visit, to the Week 1 Visit,
to the Week 8 Visit

Visit Manifest Refraction Keratometry Central Pachymetry

Initial OD: 24.25 21.50 3 010 OD: 42.25 @ 005/44.00 @ 095 Corneal cyl: 21.75 3 005 OD: 545

OS: 24.25 24.00 3 165 OS: 42.25 @ 165/45.75 @ 075 Corneal cyl: 23.50 3 165 OS: 539

Week 1 OD: 24.25 22.25 3 175 OD: 42.25 @ 170/44.50 @ 080 Corneal cyl: 22.25 3 170 OD: 466

OS: 23.00 23.00 3 180 OS: 41.75 @ 180/44.50 @ 090 Corneal cyl: 22.75 3 180 OS: 541

Week 8 OD: 24.00 22.50 3 180 OD: 42.25 @ 175/44.25 @ 085 Corneal cyl: 22.00 3 175 OD: 589

OS: 22.75 23.00 3 180 OS: 41.75 @ 180/44.50 @ 090 Corneal cyl: 22.75 3 180 OS: 584
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evidence of stable serial topographic patterns, manifest
refractions, and keratometry before performing refractive
surgery. In our case, the right eye had a 123-mm shift in central
pachymetry from the second to third visit, whereas the left eye
had a 21.25 D spherical shift, a 21.00 D astigmatic shift, and
a flattening of 1.25 D in the steep-K corneal meridian from the
first to second visit. Our patient presented with a normalized
topography 8 weeks after discontinuing lens wear, falling
within the average of the 7.8 + 6.7 weeks reported by Wang
et al7 as the average time needed for corneal stabilization to
occur.

Our case showed how corneal warpage caused by soft
contact lens wear can lead to an improper diagnosis. The
implications of this case are significant in the area of refractive
surgery where surgeons must decide on appropriate wait times
for resolution of contact lens–induced warpages, and in cases
where soft contact lens-wearing patients present with corneal

curvature irregularities such as keratoconus or ectasia, because
of the possibility of corneal warpage.
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FIGURE 3. A and B, Topography and thickness map at 8 weeks without lens wear.

FIGURE 2. A and B, Topography and thickness map at 1 week without lens wear.
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