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Practitioner Learning Curve in Fitting Mini-Scleral Contact 
Lenses in Irregular and Regular Corneas using a Fitting Trial
1Rute J. Macedo-de-Araújo, 2Eef van der Worp, 1 Ana Amorim-de-Sousa 1José M. González-Méijome

1Clinical & Experimental Optometry Research Lab (CEORLab). Center of Physics. University of Minho. Braga. Portugal
2 Maastricht University, Maastricht, The Netherlands.Clinical & Ex per imental 

Optometry  Research Lab

Methods
Scleral Contact Lenses

Procornea (Eerbeek, the
Netherlands) with Boston XO
material.

Results

Conclusions
- ScCLs can be fitted in most cases of moderate-to-severe ocular

corneal defects and regular shaped corneas by practitioners with
minimal previous training using a fitting trial.

- Practitioner experience allowed to reduce both number of trial
lenses required to achieve the best fit and the number of re-orders.

- Approximately 41-60 fittings were required before obtaining a
significant reduction in the trial lenses and re-orders necessary.

- There is a trend towards using landing zone toric designs more
frequently as practitioner´s clinical practice increases.

rjfmaraujo@gmail.com

Introduction

Figure 1. Schematic image of a
ScCL covering an irregular
cornea. Notice the liquid
reservoir promoted by this lens
which covers the entire cornea
without touching it.

Purpose: To assess the learning curve of a novel practitioner with minor
previous experience with ScCL fitting in the initial 156 consecutive scleral
contact lenses fittings in irregular and regular corneas using a fitting trial.

There is increasing evidence that scleral
supported rigid gas permeable contact lenses
(Figure 1) are suitable to compensate a wide
range of corneal conditions derived from
primary corneal disease, post-surgical
complications and even in normal corneas. (1-3)

The recent rebirth of scleral contact lens
(ScCL) has been accompanied by a more
predictable fitting process, but there is still a
significant degree of uncertainty due to the few
clinical available devices for objective measure
anatomical features of the ocular surface
beyond the corneal borders.

Fitting recommendations given by several manufacturers use to consider
only the clinical features and the degree of severity of the corneal condition
to decide the starting point for fitting. Few studies however report the
success rate of the fitting process.
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Regular 
Corneas

(RC Group)
34 eyes

30±9 
years

Irregular 
Corneas

(IC Group)
122 eyes

35±10 
years

156 eyes/ 
fittings

85 subjects
43 ♀

34±10 years

Sample

Procedure

The first 156 consecutives ScCL fittings were analyzed.

1Fitting
Trials

Trial Lenses
- Trials using a fitting trial following manufacturer’s

recommendations
- Record the number of trial ScCLs required in each individual

eye to achieve the optimal fitting to be prescribed.

2Lens 
Dispensing & 

Follow-up

Re-orders
- Fitting Evaluation
- Record of the number of alterations (re-orders) needed after

the first dispensed lens and respective motive

• The number of lenses with peripheral toric designs were also recorded.
• The results are divided in 8 chronological groups of 20 fittings (eyes) each.

Number of Re-orders (Figure 3)
• The average number of re-orders was 0.76±0.77, being

0.73±0.07 (range 0 to 4 lenses) on Irregular Corneas Group and
0.88±0.14 (range 0 to 3 lenses) on Regular Corneas Group.
There were no statistical significant differences between groups
(p=0.303);

• There was a decrease of almost 1 re-order per eye, from
0.95±0.17 in the first fittings to 0.25±0.11 in the last fittings
(p<0.05);

• After fitting number 60, the mean number of re-orders began to
be statically different than the first 20 fittings (p<0.05, Wilcoxon);

• In this sample, 48% required 1 lens exchange, 9% required 2
exchanges and 4% required 3 or 4.

Lens with landing toric geometry (Figure 4)
• There was a trend to use more landing zone

toric designs over time (from 35% in the first
fittings to >90% after fitting number 40).

Cause of Re-orders (Table 1)
• The vast majority of reorders were because of inadequate sagittal

height (approximately 30% in both groups) and poor vision
requiring power adjustments after over-refraction (between 23.6%
in IC group and 33.3% in RC group).

Figure 2. Mean number of trial lenses required to
achieve the best fit. Data is in a chronological scale of
20 fittings.

Figure 3. Mean number of re-orders required after the
first lens dispense. Data is in a chronological scale of
20 fittings.

Figure 4. Percentage of landing zone toric designs
fitted. Data is in a chronological scale of 20 fittings.
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Discussion
Many experts mention the steep learning curve in fitting ScCLs,
however there are no peer-reviewed publications on this theme.
Studies with corneal RGP report the need of 1 to 5 lenses, with a
mean of 2.3(4) and 1.73(5) trial lenses per eye to achieve the best fit.
According to our results, a mild-experienced ScCL fitter will need less
trial lenses (1.50 on average), with a reduction of 1 trial lens per eye
with experience, that could mean also a chair-time reduction.
Regarding the re-orders, we found a 40% optimal fit rate in the first
lens ordered – with RGPs, others have reported 77%(4) and 33%(6).
Regarding the prescribing pattern of toric landing zone lenses, it
could be challenging to prove that the augment in the number of
fittings with this design is a change in the practitioner skills, since
those subjects with toric scleras could present at any time during
clinical trials.
The trends shown in this study could be affected by asymmetry of
more challenging or easier to fit cases that might appear at any time
during the course of the study. However, the large sample recruited
and uniformity in inclusion and exclusion criteria should contribute to
a uniform distribution of cases with different degrees of difficulty.

Number of Trial Lenses (Figure 2)
• The average number of trial lens per eye was 1.85±0.71

(1.84±0.69 on Irregular Corneas Group and 1.88±0.77 for
Regular Corneas Group, with a range between 1 and 4 lenses
per eye in both groups). There were no statistical significant
differences between groups (p=0.970);

• There was a decrease in the number of trial lenses: from
2.35±0.18 lenses in the first 20 fittings to 1.56±013 in the last 20
fittings (p<0.05);

• After fitting number 60, the mean number of lenses began to be
statistically significant lower than the first 20 fittings (p<0.05);

Table 1. Cause of lens re-order in each group
IC – Irregular Corneas
RC – Regular Corneas

Approximately 60 cases were required before 
obtaining a significant reduction in the trial lenses and 

re-orders necessary. Also, there is a trend towards 
using toric designs more frequently.
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*Estimated Height (EHChord) = scleral lens projected diameter

…further reduction in the trial lenses 
and re-orders necessary?
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S̀cleral Lens Controversies

Scleral lens induced corneal oedema is stromal in nature. On average, central stromal and total 
corneal thickness increased rapidly following lens insertion and peaked after 90 min.

Modern miniscleral contact lenses that vault the cornea may slightly influence corneal shape and 
power but do not induce clinically significant corneal oedema during short-term wear. 

When intentionally reducing scleral lens centre thickness to enhance oxygen transmissibility, 
customised back surface designs may be required to minimise in-vivo flexure in eyes with > 200 μm 

scleral toricity at a 15 mm chord. 
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Short-term miniscleral contact lens wear in healthy eyes does not produce significant corneal shape 
changes measured with profilometry but alters sclero-conjuctival topography……. sclero-conjuctival

flattening was not uniformly distributed across the anterior eye. 20
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MICROBIAL KERATITIS

COMPLICATIONS
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COMPLICATIONS

MICROBIAL KERATITIS

‘incidence’ van 0.1% for infections 
with scleral lenses. 

‘survey based on 84.000 lens fits’

For corneal GPs this is 1 on 10.000 
lens wear years (0.01%)’. For DW 
soft this is 5 on 10.000 lens wear 

years (0.05%)’.
20

18
 ©

 48
th 

Eur
op

ea
n C

on
tac

t L
en

s S
oc

iet
y O

f O
ph

tha
lm

olo
gis

ts.
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
.

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .



20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
.

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
.

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .



20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
.

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
.

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 48

th 
Eur

op
ea

n C
on

tac
t L

en
s S

oc
iet

y O
f O

ph
tha

lm
olo

gis
ts.

 A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .



LENS HANDLING
Safety….
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Scleral Lens Controversies

12.6 – 13.5MM
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CLEARANCE

Kaufmann - 109 micron (8h)
Pacific University - 127 micron (8 h)
Mountford - 146 micron (30 days)

‘SINKING’

50% settling in the 1st hour
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S̀cleral Lens Controversies

http://commons.pacificu.edu/mono/5/
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Conclusions: Short-term scleral lens wear showed a thinning of the cornea and 
changes in the posterior corneal curvature affects different regions in 

keratoconus patients with and without ICRS. 
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Scleral Lens Controversies
IOP INCREASE?

- 16mm/Hg without
- 21mm/HG immediately after appl.
- 23 mm/Hg after 8h
- 16mm/Hg right after removal
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DIAMETER RELATED?
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These results suggest that, as evaluated with a non-standard transpalpebral
methodology, IOP during scleral lens wear may be increased in average by 5 mm Hg, 

regardless of the lens diameter. More work is needed to confirm if practitioners 
should be warned when using SL on populations at risk for glaucoma. 
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COMPLICATIONS
IOP INCREASE?
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11 of the 28 eyes had increases in IOP of 10 mmHg or GREATER 
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Scleral Lens Controversies

The corneo-scleral profile in keratoconus presents higher levels of asymmetry compared to healthy eyes, 
especially in eyes with moderate and advanced stages of the disease. The diagnostic accuracy of corneo-
scleral topographic data alone for keratoconus detection is limited and must be used in conjunction with 

other clinical parameters. 
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