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GLAUCOMA PATIENTS DESERVE 
REFRACTIVE CATARACT OUTCOMES, TOO

 BY MICHAEL GREENWOOD, MD 

All patients, including those with glaucoma, want the 
same thing when it comes to cataract surgery: the best pos-
sible uncorrected vision. When talking to patients both with 
and without glaucoma about cataract surgery, I try to keep 
it simple and present three clear options. 
• Option 1 is standard cataract surgery, with which the 

patient will need a pair of glasses to make things crisp in 
the distance and up close. 

• Option 2 involves the use of advanced technology, such 
as limbal relaxing incisions (LRIs) or toric IOLs, to correct 
any astigmatism and make distance vision crisp. With this 
option, patients will need a pair of reading glasses for see-
ing at arm’s length or closer. 

• Option 3 includes implantation of a multifocal IOL or an 
extended depth of focus (EDOF) IOL to give patients crisp 
distance vision and less dependence on glasses for near 
activities. This approach can also include astigmatism cor-
rection with LRIs or toric versions of these lenses. 

MULTIFOCAL IOLS ARE FOR THOSE 
WITHOUT GLAUCOMATOUS DISEASE

 BY JOSEPH F. PANARELLI, MD; AND RACHEL LEE, MD 

As with any cataract surgery candidate, patients with 
glaucoma should receive extensive preoperative counsel-
ing to identify visual goals, discuss potential options, and 
aim to eliminate factors that may compromise final visual 
outcomes. A growing number of patients are interested 
in receiving multifocal IOLs as a part of their cataract 
surgeries because of their advertised benefits. This article 
discusses issues that ophthalmologists must weigh before 
recommending multifocal IOLs to patients with glaucoma 
and sheds light on reasons why glaucoma patients may not 
be ideal candidates for these lenses.

 CONTRAST AND QUALITY OF VISION 
A comprehensive assessment of vision quality in patients 

with glaucoma should include the measurement of con-
trast sensitivity. Studies show that contrast sensitivity 
generally decreases with age and is further impaired in 
glaucomatous eyes.1 Not only do patients with perimetric 
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glaucoma demonstrate impaired con-
trast sensitivity, but also even patients 
with preperimetric glaucoma may 
have worse contrast sensitivity com-
pared with those without glaucoma.2,3 

Decreased contrast sensitivity—which 
may or may not be correlated with 
visual field progression—is linked to 
day-to-day functional disability,4,5 
including but not limited to the abil-
ity to navigate and avoid obstacles, to 
recognize faces, and to identify and 
use household objects.6 Therefore, 
any intervention that may compro-
mise contrast sensitivity must be 
carefully considered.

Multifocal IOLs are designed to 
provide good near, intermediate, and 
distance visual acuity at the expense 
of reduced contrast sensitivity. By 
consequence of design, only a fraction 
of the light entering the eye is used 
to focus the image at each point of 
distance. Far from being a theoretical 
risk, studies have shown that multifo-
cal IOLs can degrade contrast sensitiv-
ity in vivo to a greater degree than 
accommodating or monofocal IOLs in 
nonglaucomatous eyes.7,8

Practically speaking, it is difficult to 
identify glaucoma patients who may 
experience contrast sensitivity deficits 
after cataract surgery. First, there is 
heterogeneity in methods of assess-
ing and identifying glaucoma patients 
with contrast deficits. Second, both 
cataract and glaucoma can negatively 
affect contrast sensitivity; therefore, it 

may be difficult to distinguish which 
disease process is causing a measured 
contrast deficit. Consequently, we 
generally recommend avoiding multi-
focal IOLs in glaucoma patients unless 
thorough preoperative testing and 
discussion lead to this decision.

Other premium IOLs, such as toric 
IOLs and aspheric IOLs, may be bet-
ter choices in glaucoma patients to 
correct astigmatism and to poten-
tially improve contrast sensitivity, 
respectively.9-11 

In most cases, it may be preferable 
to stage cataract surgery and incisional 
glaucoma surgery. However, if a com-
bined surgery is planned, care must 
be taken to account for postoperative 
astigmatism induced by the incisional 
glaucoma surgery.

 FINANCIAL BURDEN 
The relationship between medica-

tion noncompliance and direct costs to 
the patient has been studied extensive-
ly. Unsurprisingly, higher financial bur-
dens tend to be associated with higher 
rates of medication noncompliance.12

In 2017, the average added out-of-
pocket cost for premium IOLs ranged 
from $1,000 to nearly $2,500 per 
eye.13 By contrast, the direct annual 
cost of care for glaucoma manage-
ment—including clinic visits, medica-
tions, surgeries, and visual fields—is 
estimated to be between $623 for 
glaucoma suspects or patients with 
mild glaucomatous disease and $2,511 
for those with severe disease.14 

When recommending premium 
IOLs, the physician has an ethical 
responsibility to consider the direct 
financial burden of choosing these 
options and to discuss with the 
patient the importance of continu-
ing medical and surgical treatment of 
glaucomatous disease, regardless of the 
decision to choose a premium IOL.  

 EXPECTATIONS 
Although the goal of cataract sur-

gery in patients with and without glau-
coma should be to maximize visual 
outcomes after surgery, the limitations 
of these expectations must be clearly 
discussed with patients preoperatively. 
Often, patients with glaucoma hope to 
be spectacle-free after cataract surgery. 
These patients should be extensively 
counseled that, although a multifocal 
IOL may reduce their spectacle depen-
dence, the lenses themselves, as well as 
ongoing treatments for their glauco-
ma, may degrade their overall quality 
of vision after cataract surgery.

Among glaucoma patients, final 
visual outcomes are also dependent on 
the ongoing medical and surgical man-
agement of their disease. For instance, 
topical IOP-lowering agents may affect 
tear film stability and cause fluctua-
tions in vision related to ocular surface 
disease, particularly among those who 
use medications with preservatives.15-17 
Further, patients who may later require 
incisional glaucoma surgeries may also 
develop new refractive errors that were 
not anticipated at the time of cataract 
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surgery. Finally, patients with zonular 
laxity or instability, such as those with 
pseudoexfoliation, may be subject 
to refractive surprise after surgery. 
Although these issues are not unique 
to cataract surgery with multifocal 
IOLs, these factors should be explicitly 
addressed, especially with glaucoma 
patients who expect cataract surgery to 
result in spectacle independence.

 CONCLUSION 
Overall, the goal of cataract surgery 

should be to optimize final visual out-
comes based on the patient’s personal 
goals and concomitant disease. Most 
patients with glaucoma may already 
have underlying contrast sensitivity or 
visual field deficits and therefore would 
not be ideal candidates for multifocal 
IOL implantation. Additional financial 
burdens and postoperative expecta-
tions should also be discussed. 

Even after an ideal candidate for 
multifocal IOLs has been selected, 
the surgeon must be aware that 
multifocal IOLs can decrease visual 
sensitivity by 2 dB postoperatively, 

affecting subsequent visual field 
assessments and necessitating new 
baseline fields after surgery.18 

Multifocal IOLs can enhance visual 
outcomes in the right patients—and 
often the right patients are those 
without glaucomatous disease.
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Of course, there are situations in 
which patients prefer to be left myo-
pic or to have monovision correction, 
and I discuss those choices as well.

Once the patient understands all 
options, I then discuss how glaucoma is 
affecting his or her vision and if any of 
the above options would not be in his 
or her best interest. We must consider 
the status of the patient’s glaucoma 
and decide how it will be addressed at 
the time of cataract surgery. In patients 
who desire a refractive outcome, it is 
advisable to choose a microinvasive 
glaucoma surgery procedure that is 
refractively neutral.

 NAILING THE REFRACTIVE OUTCOME 
When we use advanced-technology 

IOLs in any patient, it is imperative to 
nail the refractive outcome. This starts 

with performing the preoperative 
examination and obtaining good pre-
operative testing. 

Often, patients taking glaucoma 
medications may have ocular surface 
disease that can affect biometry mea-
surements. If ocular surface disease is 
present, the ocular surface should be 
optimized prior to cataract surgery. 

Further, we should use the most 
up-to-date IOL formulas, such as the 
Barrett Universal II or Hill-RBF. This 
will increase the surgeon’s chance of 
hitting the refractive target, as these 
methods are shown to be the most 
accurate for all axial lengths.  

 IN THE OR 
During cataract surgery, glauco-

matous eyes can present additional 
challenges. Patients with pseudoex-
foliative glaucoma often have weak 

zonules and poor dilation. Poor 
dilation increases the risk for com-
plications, such as posterior capsular 
rupture, which makes placing an 
advanced-technology IOL more dif-
ficult. Patients with pseudoexfoliation 
are also at risk for capsular contrac-
tion following surgery, which can lead 
to decentration of the IOL over time. 
Individuals with previous glaucoma 
surgery such as trabeculectomy or 
tube shunt procedures can also have 
zonular instability, and surgeons 
may need to adjust their incision 
placement.

There were initially concerns about 
IOP elevation during the femtosecond 
laser portion of laser cataract surgery, 
but the safety of the procedure and 
its effect on IOP levels have subse-
quently been studied thoroughly. 
On average, IOP increases by about 
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10 to 16 mm Hg during the laser 
procedure but returns to baseline 
shortly thereafter. This transient rise 
(about 30 to 90 seconds, depending 
on the surgeon preferences and laser 
platform) is well tolerated in both 
glaucomatous and nonglaucomatous 
eyes.1-3 All things considered, patients 
with glaucoma should not be denied 
the opportunity to undergo laser 
cataract surgery. 

This is also an excellent time to 
consider performing laser or manual 
LRIs in patients with astigmatism. If 
there is residual refractive error fol-
lowing cataract surgery, these patients 
can safely undergo a laser fine-tuning 
with LASIK or PRK (after ensuring 
their candidacy).  

 TORIC IOLS 
Toric IOLs should be offered to all 

glaucoma patients with significant 
astigmatism, regardless of the extent 
of visual field loss, as long as central 
visual acuity is present and astigma-
tism is regular and stable. A well-
positioned toric IOL will provide bet-
ter quality of vision than glasses for 
all patients because their vision is less 
dependent on the positioning of the 
spectacle lens. This is especially true 
with high levels of astigmatism.  

In patients who have a filtering bleb 
that is inducing astigmatism, a toric IOL 
can be placed as long as the astigma-
tism is symmetric and stable. For those 
with pseudoexfoliation or loose zonules, 
we must consider that the IOL can tilt 

or become dislocated with time. This 
can be a problem with any IOL, but 
misalignment of a toric IOL in particular 
can create substantial distortion. 

Glaucoma patients often have 
poor dilation during cataract surgery, 
which can make placement of a toric 
lens more difficult if the surgeon can-
not locate the markers on the IOL. It 
is important that the IOL be placed 
on axis, as there is a 3% loss of astig-
matic correction for every degree off 
axis, meaning that an IOL placed 30° 
off axis will have no astigmatic effect.  

 MULTIFOCAL AND EDOF IOLS 
Multifocal and EDOF IOLs can 

be offered to patients with glau-
coma, albeit with some caution. 
Glaucomatous eyes have reduced 
contrast sensitivity, and a multifocal 
or EDOF IOL can further reduce con-
trast sensitivity. Therefore, these IOLs 
are best used in patients with ocular 
hypertension or very mild glaucoma 
with no or minimal visual field chang-
es and low risk of progression. As with 
toric IOLs, multifocal and EDOF IOLs 
should be avoided in patients with 
zonular compromise because of the 
risk of decentration. These IOLs can 
also be used in combination with LRIs 
or in their toric versions, with the 
same considerations described above.

 ACCOMMODATING IOLS 
Accommodating IOLs can also 

be used in patients with glaucoma. 
Because the optics of these IOLs 

behave similarly to those of a monofo-
cal IOL, concerns regarding additional 
loss of contrast sensitivity do not 
apply. These IOLs are very dependent 
on a healthy zonular complex, how-
ever, and should be avoided in patients 
with zonular laxity.

 A  LIFELONG DECISION 
In the United States, the average age 

for cataract surgery is 65, and the aver-
age life expectancy is 85.4 Patients are 
undergoing cataract surgery at young-
er ages because of the increased safety 
of the procedure and the improved 
outcomes it offers. When patients with 
glaucoma undergo cataract surgery, 
we need to remember that the IOLs 
we choose will last for the rest of their 
lives. They deserve a refractive cataract 
outcome, and we surgeons must have 
the skill and courage to deliver on 
those expectations. n

1. Donaldson K, Braga-Mele R, Cabot F, et al. Femtosecond laser-assisted 
cataract surgery. J Cataract Refract Surg. 2013;39:1753-1763.
2. Schultz T, Conrad-Hengerer I, Hengerer FH, Dick HB. Intraocular pressure 
variation during femtosecond laser-assisted cataract surgery using a fluid-
filled interface. J Cataract Refract Surg. 2013;39:22-27.
3. Kerr NM, Abell FG, Vote BJ, Toh T. Intraocular pressure during 
femtosecond laser pretreatment of cataract. J Cataract Refract Surg. 
2013;39:339-342.
4. Kauh CY, Blachley TS, Lichter PR, Lee PP, Stein JD. Geographic variation 
in the rate and timing of cataract surgery among US communities. JAMA 
Ophthalmol. 2016;134(3):267-276.

MICHAEL GREENWOOD, MD
n  Glaucoma, cornea, and refractive surgery, 

Vance Thompson Vision, Fargo, North Dakota
n  michael.greenwood@vancethompsonvision.com; 

Twitter @migreenw
n  Financial disclosure: None

 “ W H E N  P A T I E N T S  W I T H  G L A U C O M A  U N D E R G O  C A T A R A C T  S U R G E R Y ,  W E  N E E D  T O  

 R E M E M B E R  T H A T  T H E  I O L  W E  C H O O S E  W I L L  L A S T  F O R  T H E  R E S T  O F  T H E I R  

 L I V E S .  T H E Y  D E S E R V E  A  R E F R A C T I V E  C A T A R A C T  O U T C O M E ,  A N D  W E  S U R G E O N S  

 M U S T  H A V E  T H E  S K I L L  A N D  C O U R A G E  T O  D E L I V E R  O N  T H O S E  E X P E C T A T I O N S . ” 

 – M I C H A E L  G R E E N W O O D ,  M D 


