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Wound Healing – HIGH Level



Schematic representation of the corneal wound healing mechanism. (Chaurasia S S, 2015) 

Wound Healing – More detailed
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The remodeling process 
of the injured stroma is 
vital to the resulting 
architecture of the tissue
deposited following 
injury…..

The remodeling process 
is able to alter the 
architecture of the initial 
repaired tissue so that it 
reverts to  that of a non-
injured state.



VLK and Lipid Keratopathy  in 30+ 
corneal GP wearer for Keratoconus 

Longstanding Hybrid Lens 
wear for Keratoconus

Herpes Simplex 
Keratitis/Neurotrophic 
Persistent Epithelial Defect

Congenital Corneal Anesthesia from 
Hereditary Sensory and Autonomic 
Neuropathy Type III, Familial 
Dysautonomia

Limbal Stem Cell Deficiency 
and Neurotrophic Keratopathy

Clinical Cases 

Toxic Epidermal Necrolysis 

(TENs) Syndrome

Chronic Exposure, Chronic 

DES



VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

58-year-old white woman  
with a history of advanced
keratoconus and

~40yrs of CL wear, including PMMA, small-
diameter, GP lenses, low-Dk
hybrid, and piggyback lens modalities.

Complications of lens wear caused
extensive VLK in both eyes, with 
vascularization, lipid
keratopathy, and corneal scarring projecting 
into the central cornea, OS>OD

Sleeper, A,  Jacobs, DS, and Carrasquillo, KG 
(2012) Eye & Cont Lens; 38: 137–140)



VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

Fitted 19.5-mm-diameter 
lens OD and 21mm OS 

BCVA OD 20/25 (from 20/30-2), OS 20/20-
2  (from 20/25) and tolerance of 16 
hours/day wear.

At 6 months, improvement 
in neovascularization and a 
decrease in the lipid 
keratopathy were noted in 
the left eye

Sleeper, A,  Jacobs, DS, and Carrasquillo, KG 
(2012) Eye & Cont Lens; 38: 137–140)

CORNEAL REMODELING



Baseline 2 years6 months 4 years 6 years

Sleeper, A,  Jacobs, DS, and Carrasquillo, KG (2012) Eye & Cont Lens; 38: 137–140)



Is the benefit mainly 
in the regression of 
Lipid Keratopathy 

and neo regression?



VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

51 yo Male with KCN
Hybrid Lens wearer for 20yrs

C/O pain, irritation and photophobia OS>OD

Scarring, opacification and 
Neovascularization OS>OS at
time of consultation

Longstanding 
Hybrid Lens wear 
for Keratoconus

Kwok A, Carrasquillo KG (2018) What Makes a Scleral Lens Fit 
Physiological? A Case Report. J Ophthalmic Clin Res 5: 41. 



Fitted 18.5-mm-diameter 
lenses

BCVA OD 20/15 
OU  (from 20/25, 

At 2 months, regression in 
neovascularization and a 
decrease in opacification

VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

Longstanding 
Hybrid Lens wear 
for Keratoconus

Kwok A, Carrasquillo KG (2018) What Makes a Scleral Lens Fit 
Physiological? A Case Report. J Ophthalmic Clin Res 5: 41. 

2 MONTHS



Baseline 2 years2 months

CORNEAL REMODELING





VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

11-yo male . H/O 18-month  
persistent epithelial defect 
(PED OS. H/O strabismic 
amblyopia OS

Previous Tx:  2 failed amniotic membrane grafts. Meds at time of referral 
400 mg oral acyclovir BID daily, autologous serum tears QID OS and NaCl 
hypertonic ung QHS. 

Entering UCVA 20/400 PH 
20/70 wirh an active PED

Longstanding 
Hybrid Lens wear 
for Keratoconus

Cressey, A., Jacobs, DS, Remington, C, 
Carrasquillo, KG. (2018) Am J Ophthalmol Case 
Reports 10: 108–113

Herpes Simplex 
Keratitis/Neurotrophic 
Persistent Epithelial 
Defect



VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

Fit in 18.5mm lens

Healed the defect with off-label overnight use of the lens and daily 
monitoring (including weekends). 

Resumed daily Scleral lens
wear once PED healed

Longstanding 
Hybrid Lens wear 
for Keratoconus

Herpes Simplex 
Keratitis/Neurotrophic 
Persistent Epithelial 
Defect

3 years

Cressey, A., Jacobs, DS, Remington, C, 
Carrasquillo, KG. (2018) Am J Ophthalmol Case 
Reports 10: 108–113



Baseline 5 years3 years

CORNEAL REMODELING

6 years

Cressey, A., Jacobs, DS, Remington, C, Carrasquillo, KG. (2018) Am J Ophthalmol Case Reports 10: 108–113



Cressey, A., Jacobs, DS, Remington, C, Carrasquillo, KG. (2018) Am J Ophthalmol Case Reports 10: 108–113



VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

5 yo Boy. H/O Brain Cancer.
S/P Radiation right side

PED OD at baseline
with opacification and 
neovasculization

Longstanding 
Hybrid Lens wear 
for Keratoconus

Herpes Simplex 
Keratitis/Neurotrop
hic Persistent 
Epithelial Defect

Brin tumor s/p 
Radiation

PED OD at baseline with
opacification and 
neovasculization



VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

PED OD at baseline
with opacification and 
neovasculization

Longstanding 
Hybrid Lens wear 
for Keratoconus

Herpes Simplex 
Keratitis/Neurotrop
hic Persistent 
Epithelial Defect

Brin tumor s/p 
Radiation

Healed defect with
scleral lens. Switched to
DW OD

NK OD. Fitted with 
17mm lens



• ****



VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

6-month old . H/O Familial 
Dysautonomia 

Failed 3 AMG

Longstanding 
Hybrid Lens wear 
for Keratoconus

Herpes Simplex 
Keratitis/Neurotrop
hic Persistent 
Epithelial Defect

Brin tumor 
s/p Radiation

H/O ulceration and PED 
OD

NK 2’ 
FD

Cressey, A., Jacobs, DS, Remington, C, Carrasquillo, 
KG. (2018) Am J Ophthalmol Case Reports 10: 108–
113



Baseline 2 years 5 ears 6 years3 months 

Cressey, A., Jacobs, DS, Remington, C, Carrasquillo, KG. (2018) Am J Ophthalmol Case Reports 10: 108–113



Cressey, A., Jacobs, DS, Remington, C, Carrasquillo, KG. (2018) Am J Ophthalmol Case Reports 10: 108–113





VLK and Lipid 
Keratopathy  in 30+ 
corneal GP wearer for 
Keratoconus 

49 yo F. H/O Chronic 
Exposure and Superficial 
Keratitis OD with facial nerve 
palsy 2’ head trauma at age 
15

DVA 20/50 + PH 20/30 

Longstanding 
Hybrid Lens wear 
for Keratoconus

Herpes Simplex 
Keratitis/Neurotrop
hic Persistent 
Epithelial Defect

Brin tumor 
s/p Radiation

Previous
treatments of the right eye included: 
partial tarsorrhaphy, upper lid
weight, superior and inferior punctal 
occlusion

NK 2’ 
FD

Chronic 
Exposure/
DES

Cressey, A., Jacobs, DS, Remington, C, Carrasquillo, 
KG. (2018) Am J Ophthalmol Case Reports 10: 108–
113



Baseline 7 years1 year

CORNEAL REMODELING

5 years

Cressey, A., Jacobs, DS, Remington, C, Carrasquillo, KG. (2018) Am J Ophthalmol Case Reports 10: 108–113



Cressey, A., Jacobs, DS, Remington, C, 
Carrasquillo, KG. (2018) Am J Ophthalmol Case 
Reports 10: 108–113

Previously unpublished image – photo taken 
December 2022



So far…..

• Ectasias
• Neurotrophic 
Keratopathy of various 
etiologies
• Chronic Exposure



What about other chronic conditions?

More complex/severe OSD cases?

Can we see remodeling as well?





What about 
cases 
of Limbal 
Stem Cell 
Deficiency?

https://entokey.com/severe-limbal-stem-cell-
deficiency-from-contact-lens-wear-patient-clinical-
features



LSCD Case 1 – Chronic Soft 
Contact Lens Use

58-year-old 
female

Corneal opacification, 
OS, due to recurrent 
surface breakdown, 
and limbal stem cell 
deficiency 

20-year H/O 

SCL wear

Corneal erosion 
with ulceration 
first occurred
eleven months 
prior to 
consultation

Previous Tx:
BCL, amniotic 
membrane graft, 
autologous serum 
tears,
loteprednol 0.5%, 
preservative free 
artificial tears, gel 
drops, and topical
moxifloxacin.



LSCD Case 1 – Chronic Soft 
Contact Lens Use

Fitted 
in18.5mm 
lenses

Goal – avoid limbal 
touch and 
compression. BCVA 
20/40-2 at 
consultation 

After 3 mos, 
BCVA improved 
to 20/40+2 and 
After 6mos-1yr 
improved to 
20/30 with 
significant 
improvement at 
the ocular 
surface

Baseline 3 months 6 months



LSCD Case 2 – Stevens Johnson 
Syndrome 

19-year-old 

female H/O 
SJS

H/O pain and 
fluctuating VA with 
recurrent infectious 
corneal ulcers OS>OD 
and truchiasis OU.

20-year H/O 

SCL wear

Corneal erosion 
with ulceration 
first occurred
eleven months 
prior to 
consultation

Previous Tx:
Lash electrolysis, 
BCL, amniotic 
membrane graft, 
preservative free 
artificial tears, 
gel drops, and 
topical
moxifloxacin.



LSCD Case 1 – Stevens Johnson 
Syndrome

Fitted in 
19.0 mm 
lenses

Goal – avoid limbal 
touch and 
compression. Fit to 
avoid suction 
as much as possible

After 1  mos, 
BCVA improved 
from 20/40+2 to 
20/15 with 12-14 
hr/day WT. With 
significant 
improvement at
the ocular 
surface

Baseline

1 months

4 months

8 months



8 MONTHS!

CORNEAL REMODELING



LSCD Case 2 – Toxic Epidermal 
Necrolysis 

26-yo male 
with a H/O 
TEN

H/O pain and 
photophobia, 
hyperemia OU.

20-year H/O 

SCL wear

Corneal erosion 
with ulceration 
first occurred
eleven months 
prior to 
consultation

Previous Tx:
lubricating gel 

drops
as needed and 
prednisolone 
acetate 1% four 
times daily for 
both eyes



LSCD Case 2 – TENS

Fitted in 
19.0 mm 
lenses

Goal – avoid limbal 
touch and 
compression. Fit to 
avoid suction 
as much as possible

Baseline

5 months

10 months

17 months



17 MONTHS!

CORNEAL REMODELING



•Possible in 
LSCD. All 
cases? If not, 
which cases? 
Why?



• Exciting new area of 
research in the field of scleral 
lenses



• If we fit these lenses well, we have seen 
that it is possible to “Come out of the 
Dark” with scleral lenses and clear corneal 
opacities



THANK YOU 
FOR YOUR 
ATTENTION!
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