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Five things refractive surgeons should know.

BY EBRU TOKER, MD, FEBO

THE INS AND OUTS OF 
THERAPEUTIC CONTACT LENSES 

By definition, a therapeutic lens or bandage lens is a contact 
lens that protects and heals the cornea. In this sense, nearly 
every type of contact lens can be used in a therapeutic capacity, 
and conditions recalcitrant to other treatment modalities may 
heal more readily with the use of a therapeutic contact lens. 

Therapeutic contact lenses offer several advantages for 
patients who have undergone refractive surgery. The most 
widely used application is for bandage purposes immediately 
after surgery, when the primary aims are to:

• Protect the loosely adherent and regenerating epithe-
lium from the action of the eyelids during healing;

• Aid the regeneration processes of the cornea;
• Assist in the regeneration of basement membrane and 

restoration of tight epithelial stromal adhesion;
• Provide pain relief and comfort; and
• Reduce inflammatory cell infiltration into the corneal 

stroma, decreasing the threat of corneal scarring.

SOFT LENSES ARE MAINLY USED  
FOR BANDAGE PURPOSES AFTER 
REFRACTIVE SURGERY

In the soft lens category, there are disposable hydrogel con-
tact lenses and the relatively newer hyper–oxygen-permeable 
materials, the silicone hydrogels. 

Successful wear of a bandage lens is dependent on the 
material and surface properties of the lens. Because bandage 
lenses are used overnight, they must allow sufficient oxygen 
flow to the cornea in order to maintain corneal aerobic 
metabolism. This is particularly important in a healing cor-
nea with compromised epithelium. Studies have shown that 
a minimum oxygen transmissibility value of 87x10-9 units 
is required to avoid lens-induced corneal edema1 and of 
125x10-9 units to avoid stromal anoxia.2 

Conventional hydrogel contact lenses made of crosslinked 
hydrophilic polymers and water rely on the water to carry 
oxygen through the lens. This has been a limiting factor 
because, even if the lens is made up of 100% water, it can 
have an oxygen transmissibility (Dk) of only about 80x10-9 

units. As a result, conventional hydrogel lens materials can 
have a Dk of at most 30 to 40x10-9 units, far below the limits 
for safe overnight wear. However, the silicone component 
of silicone hydrogel lenses provides extremely high oxygen 
permeability—five to six times that of conventional hydrogel 
lenses—without dependence on water content.  

An additional requirement of bandage lenses is that 
mechanical trauma to the cornea should be minimal. 
Modulus or rigidity of the material can affect patient com-
fort, with less rigid lenses being more comfortable. Stiffer 
lenses may cause mechanical problems, and inadequate drap-
ing over the cornea by higher-modulus lenses may induce an 
abrasive shear force on the regenerating epithelium. 

Lens surface properties such as wettability and deposit forma-
tion are important for stable vision, patient comfort, and bio-
compatibility. Surface smoothness and increased hydrophilicity 
result in better lens-surface lubrication and improved comfort. 

HYDROGEL LENSES HAVE BEEN 
LARGELY REPLACED BY SILICONE 
HYDROGELS FOR THERAPEUTIC USE

Soft hydrogel lenses with moderate to high water content 
have been commonly used as bandage lenses after refractive 

• A therapeutic lens or bandage lens is a contact lens 
that protects and heals the cornea.

• After refractive surgery, soft contact lenses can  
be used to promote reepithelialization, control 
discomfort, reduce inflammatory reaction, and 
decrease the risk of corneal scarring.

• Use of silicone hydrogel lenses made of high Dk 
materials seems to be the best choice.
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surgery because of their comfort, ease of handling, and rela-
tively high Dk. However, the high water content of these lenses 
makes them prone to drying. The dehydrated lenses become 
warped and often collect deposits that can increase the risk of 
infection and reduce patient comfort. As the lens draws water 
from the ocular surface and competes with the cornea for 
hydration, this can lead to corneal desiccation and staining. 

Today, hydrogel lenses have been largely replaced by sili-
cone hydrogels for therapeutic use. The advantages of silicone 
hydrogels include high oxygen transmission to promote heal-
ing and to prevent edema of the cornea or stromal flap during 
overnight wear. Lower water content makes these lenses more 
resistant to on-eye dehydration, and their nonionic surface 
attracts fewer protein deposits. Relative disadvantages such 
as stiffness, poor surface wettability, and lipid deposition have 
been minimized with newer-generation materials.

The pioneering first-generation silicone hydrogel lens 
materials, balafilcon A and lotrafilcon A, were introduced 
more than 15 years ago, and they continue to perform well. 
Lenses made with these materials have high Dk and low 
water content. First-generation silicone hydrogel lenses must 
undergo a surface treatment to hide the silicone from the tear 
layer and to make the lenses wettable. These lenses have a rel-
atively high lens modulus, and issues such as discomfort and 
mechanical complications are possible with extended wear. 

In 2004, intrinsically wettable second-generation silicone 
hydrogel materials were introduced. Lenses made with these 
materials have a lower modulus, related to their higher water 
content. Third-generation silicon hydrogels still show a decrease 
in modulus with higher water content, but they break the tra-
ditional inverse relationship between Dk and water content, 
exhibiting a higher Dk than water content (Table 1).

Silicone hydrogel lens models from three manufacturers are 
US FDA–approved for bandage use (Table 2).  However, any 
silicone hydrogel lens can be used with success for bandage 
purposes.

ROUTINE USE OF BANDAGE 
CONTACT LENSES AFTER PRK, LASEK, 
OR EPI-LASIK IS WELL ACCEPTED

PRK, epi-LASIK, and LASEK are well-established, flapless 
refractive surgical procedures that are performed in about 
20% of refractive surgery patients. Routine use of bandage 
contact lenses for 4 to 5 days after these surgeries is well 
accepted. This treatment was initially used to reduce postop-
erative pain and decrease dependence on pain medications. 
However, subsequent studies found that application of a ban-
dage contact lens increased the rate and quality of epithelial 
wound healing and diminished corneal haze after PRK.

Although hydrogel lenses with mid to high water content 
have been most often used after refractive surgery, their Dk may 

TABLE 1.  GENERATIONS OF SILICONE HYDROGEL LENSES
First Generation Second Generation Third Generation 

Lotrafilcon A (Dk = 140)
Balafilcon A (Dk = 91)

Galyfilcon A (Dk = 60)
Senofilcon A (Dk = 103)

Comfilcon A (Dk = 128)
Asmafilcon A (Dk = 126)
Enfilcon A (Dk = 100)
Samfilcon A (Dk = 163)

Low water content  
(24%–36%)

Higher water content 
(38%–47%)

Higher water content
(40%–48%)

High modulus
(1–1.5 Mpa)

Lower modulus
(0.43–0.73 Mpa)

Lower modulus
(0.50 to 0.75 Mpa)

Plasma surface treatment Internal wetting agent (PVP) Nanogloss surface treatment or naturally 
wettable backbone

30-day continuous wear 6-day extended wear 6-day extended wear

Abbreviations: Dk = oxygen permeability; Mpa = megapascal; PVP = polyvinylpyrrolidone

TABLE 2.  SILICONE HYDROGELS APPROVED FOR THERAPEUTIC USE†

Lens Manufacturer Material Dk/Water Content 

AirOptix Night & Day Aqua Alcon Lotrafilcon A 140/24%

PureVision Bausch + Lomb Balafilcon A 91/36%

Acuvue Oasys Johnson & Johnson Vision Senofilcon A 103/38%
† US FDA approved; may differ in Europe

(Continued from page 82)
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lead to corneal swelling in overnight wear, which may dimin-
ish epithelial adhesion during healing; thus, their use has been 
mostly replaced by silicon hydrogel lenses. For bandage pur-
poses, different types of silicone hydrogels lenses, from first to 
newest generation, have been used.3-10 Silicone hydrogel lenses 
have been reported to be superior to conventional hydrogels 
in achieving faster reepithelialization and reducing discom-
fort11 and in producing better postoperative results in terms 
of corneal haze and visual acuity at 1 month postoperative.12

Similar healing effects have been reported with different 
types of silicone hydrogel lenses, with complete reepithe-
lialization achieved by day 4 or 5 postoperatively. Lower-
modulus, newer-generation silicone hydrogel lenses may 
offer better comfort and faster epithelial healing compared 
with more rigid first-generation silicone hydrogel lenses.4-10

BANDAGE CONTACT LENS USE 
AFTER ROUTINE LASIK IS 
CONTROVERSIAL

Some authors advocate the use of bandage contact 
lenses for the first 2 days after LASIK to provide addi-
tional comfort,13 protect the flap, and prevent epithelial 
ingrowth.14 Some recommend short-term use, removing 
the lenses 1 hour after surgery, to control discomfort in 
the immediate postoperative period.15 Others claim that 
routine use of a bandage contact lens is not necessary in 
the postoperative LASIK patient.16-18 

In interpreting these results, we must keep in mind that 
the lenses used in these studies were low Dk hydrogel 
lenses. Bandage contact lens use causes increased corneal 
and flap edema in the first postoperative day and, hence, 
decreases visual acuity.16,17 Compared with a bandage con-
tact lens, topical NSAIDs and analgesics are more effective 
in relieving postoperative discomfort after LASIK.17 Routine 
use of a bandage contact lens does not prevent the occur-
rence of flap microstriae.18 Half of patients would prefer not 
to wear bandage contact lenses because of discomfort and 
blurred vision caused by the lenses.18 

However, bandage contact lens use in the treatment of 
post-LASIK complications is well accepted. They are effective 
in treating epithelium-related complications, such as epithelial 
defects, recurrent epithelial erosions, and epithelial ingrowth,19-20 
which occur more often in patients with anterior membrane 
dystrophies. They are also effective in treating flap-related 
complications, such as micro- and macrostriae.21-22

USE OF A BANDAGE LENS AFTER 
REFRACTIVE SURGERY IS NOT 
WITHOUT PROBLEMS

As with any contact lens patient, and more so in those with 
compromised corneas, proper fitting and follow-up care are 
essential to success with bandage lenses (see The Essentials). 
Nevertheless, the use of a bandage lens after refractive surgery 

is not without potential problems. Infectious keratitis is a rare 
but devastating complication after PRK or LASEK. Disruption of 
epithelial integrity introduces a potential risk factor for corneal 
infection. By providing a local environment suitable for infec-
tion, a bandage lens may further increase this risk. In a study 
of 12 cases of infectious keratitis after PRK, four had manual 
manipulation of the bandage lens as a risk factor.23

Despite the use of prophylactic antibiotics, bacteria can 
colonize bandage lenses, and the incidence of this is higher 
with LASEK than PRK.24,25 It is likely that devitalized cells on the 
epithelial flap, shed beneath the contact lens, provide a suitable 
environment for bacterial colonization. Colonizing bacteria are 
generally elements of the normal conjunctiva and eyelid flora.26

Sterile peripheral corneal infiltrates are a relatively benign 
complication of contact lens use. They are more common 

FITTING A BANDAGE LENS

The primary objective in fitting a bandage lens is to provide 
increased patient comfort while preventing the healing 
epithelial cells from sloughing off due to mechanical trauma 
from the lens itself. The essentials for fitting include:

• Good corneal coverage; 

• Good stability and centration to facilitate corneal 
wound healing; and

• Good on-eye movement to reduce the chance of 
lens adherence and improve comfort.

A slightly tighter fit is recommended to increase comfort 
and pain relief by preventing blink effects on the 
exposed nerves. Excessive movement may disrupt newly 
regenerated epithelial cells, further delaying healing, and 
may dislodge the epithelial flap after LASEK.

FOLLOW-UP CARE

The essentials for follow-up care include:

• Prescription of an antibiotic-steroid drop four 
times daily, with or without an NSAID drop, plus 
preservative-free artificial tears;

• Evaluation of the patient for reepithelialization and 
discomfort within 24 hours; and 

• Discontinuation of the bandage lens once 
epithelialization is complete, usually around day 4 or 
5 postoperative. ©

istockphoto



JUNE 2017 | CATARACT & REFRACTIVE SURGERY TODAY EUROPE 81 

FU
N

D
A

M
EN

TA
LS

with extended wear, and the rate is higher with silicone hydro-
gel lenses.27 Infiltrative keratitis has also been shown to occur 
with therapeutic contact lens use after PRK.12 Sterile periph-
eral infiltrates are a self-limiting complication with full resolu-
tion after removal of the lens. Ocular lubricants may alleviate 
symptoms, and topical steroids may expedite resolution.

CONCLUSION
Soft contact lenses can be used as effective bandages after 

refractive surgery procedures, promoting reepithelialization, 
controlling discomfort, reducing inflammatory reaction, 
and decreasing the risk of corneal scarring. Considering the 
need for overnight wear in a damaged cornea with a com-
promised epithelium, use of silicone hydrogel lenses made of 
high Dk materials seems to be the best choice. n
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