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Abstract

Commonly prescribed urologic medications can have significant
ophthalmologic side effects. The existing information can be con-
flicting. We looked at alpha-blockers and intraoperative floppy
iris syndrome (IFIS), phosphodiesterase type 5 (PDE5) inhibitors
and non-arteritic ischemic optic neuropathy (NAION) and lastly
anticholinergic medications and glaucoma. There is no conclusive
scientific data on what to do if the risk of urinary retention is low to
moderate, however, we recommend that patients having cataract
surgery should stop alpha-blocker medications preoperatively. If
there is a high risk of urinary retention, the alpha-blocker should
not be withheld, with the active involvement of the ophthalmolo-
gist. The role of using 5 alpha-reductase inhibitors (5ARIs) can be
considered. There is no convincing evidence that PDE5 inhibitors
cause non-arteritic anterior ischemic optic neuropathy (NAION),
but patients should be advised of the possible risk of visual loss,
especially in patients with risk factors of ischemic heart disease.
Acute angle closure glaucoma (AACG or closed angle glaucoma) is
very rarely caused by anticholinergic medications in patients with
narrow angle anterior eye chambers. However, these medications
are safe in patients with open angle glaucoma or treated closed
angle glaucoma. Urologists should inquire about the patient’s
glaucoma history from his/her ophthalmologist before starting an
anticholinergic medication.

Alpha-blockers and IFIS

BPH and LUTS

About 8.7 million American men are potential candidates
for treatment of lower urinary tract symptoms (LUTS) due to
benign prostatic hypertrophy (BPH) yearly.! Medical therapy
for BPH/LUTS is considered the first-line treatment modal-

ity. Tamsulosin is an alpha TA adrenergic receptor blocker
and works in LUTS due to BPH by relaxing the bladder
neck and smooth muscle of the prostate gland. Alfuzosin,
terazosin and doxazosin are also alpha-blockers, but not as
specific as tamsulosin. All four drugs are equally effective
in treating LUTS. The advantage of a very specific alpha-
blocker is that there is the potential of fewer side effects. In
the case of alfuzosin and tamsulosin, there is no hypoten-
sion that generally occurs with these drugs as opposed to
the less selective alpha-blockers (terazosin and doxazosin).
Tamsulosin is now the most commonly used medication for
LUTS due to BPH; it has minimal side effects (dizziness 5%
and abnormal ejaculation 6%).

LUTS is very common in men as they age. It has been
found that 46% of men aged 70 to 79 years have moderate
to severe LUTS.? Also common is cataract surgery; it is one
of the most common operations performed in elderly men
and women in North America. Each year, 5.3% of elderly
American residents undergo cataract surgery.® Therefore, it
is expected that a significant number of men undergoing
cataract surgery may be on alpha-blockers for LUTS.

FIS

Intraoperative floppy iris syndrome (IFIS) is a complication
that may occur during cataract surgery. Adequate pupil dila-
tion and normal iris function are required to ensure a safe
surgery. Tamsulosin and other alpha-blockers may impede
pupil dilation and cause the “IFIS triad” (a flaccid and bil-
lowing iris, iris prolapse through the surgical incisions and
progressive intraoperative pupil constriction).* This triad can
potentially result in complications, such as iris trauma and
posterior capsule rupture.

Chang and Campbell were the first to report on IFIS.*
They stated that IFIS occurred only in patients taking tamsu-
losin and that almost all patients who developed IFIS were
on tamsulosin. Since the release of their report, these find-
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ings have been found to be incorrect. The reported inci-
dence of IFIS in the general population is 0.6% to 3.7%.
Furthermore, IFIS developed in 40% to 100% of patients
exposed to tamsulosin and 0% to 66.7% of patients exposed
to other alpha-blockers.>'* In a retrospective review of 1612
cataract surgeries performed in 1298 patients, Srinivasan and
colleagues found that 65 patients (5%) were on an alpha-
blocker for LUTS/BPH. IFIS occurred in 14.7% of these 65
patients (14/95 surgeries).'” In those who developed IFIS,
most of them were on tamsulosin, but IFIS also occurred
in smaller numbers in patients on terazosin and doxazosin.
Furthermore, although the numbers were small, there was
no correlation between the dose of the alpha-blocker and
[FIS. Subsequent reports, similar to our own, have shown
that terazosin, doxazosin and alfuzosin can be related to
[FIS."*7 It is likely that the entire class of alpha-blockers
can cause IFIS. However, the syndrome seems to be less
common and less severe with others as compared to when
tamsulosin is used.

Is the effect of alpha-blockers on the iris permanent?

There is evidence to suggest that IFIS can occur up to several
years after stopping tamsulosin.*® Prata and colleagues dem-
onstrated that iris muscle atrophy may occur and that tamsu-
losin may cause a permanent effect in the iris.'® However, no
definitive study has been done to confirm permanent muscle
atrophy of the iris. Furthermore, this type of permanent effect
is not seen with the smooth muscle of the bladder neck and
prostatic urethra.

Another concern is whether the duration of the alpha-
blocker affects the development of IFIS. Chang and col-
leagues reported that IFIS can occur 2 weeks after start-
ing tamsulosin.® Shah and colleagues, however, reported
that it occurred after only 2 days of tamsulosin intake.
Furthermore, detectable amounts of tamsulosin have been
found in the aqueous humour even 28 days after tamsulosin
was stopped.? In their study, Chang and colleagues stopped
tamsulosin 1 to 8 weeks prior to surgery and found that
the severity of IFIS was unchanged, but the preoperative
pupil size was larger in patients who stopped tamsulosin.®
Therefore, the actual minimum duration of exposure to an
alpha-blocker required to cause IFIS is unknown and may
be dependent on the alpha-blocker.

If there is a possible permanent effect on the iris with
alpha-blockers, then patients taking them and who are also
having bilateral cataract surgery, should get bilateral IFIS.
However, some authors, including ourselves, have shown
that having IFIS in one eye does not necessarily result in IFIS
in the second eye.'"1>1°

Bell and colleagues assessed the risk of adverse events
following cataract surgery. They found that exposure to tam-
sulosin within 14 days of surgery was significantly associated

with serious postoperative ophthalmologic adverse events.>
Interestingly, they also found that patients who had previ-
ous exposure to tamsulosin were not at increased risk and
there was no increased risk with other alpha-blockers just
before surgery. This evidence would suggest that a perma-
nent effect of tamsulosin or any other alpha-blockers on the
iris was unlikely.

Other drugs and IFIS

There are other conditions or drugs that have been associ-
ated with IFIS. Mianserin (antidepressant), zuclopenthixol
(antipsychotic), labetalol (antihypertensive) and saw pal-
metto have alpha-blocking activity and have been related to
IFIS.2124 IFIS, associated with finasteride, has been reported
in two patients.?” The exact mechanism by which finaste-
ride is linked with IFIS is unclear and may be coincidental.
Male gender, hypertension and endothelial dysregulation
may affect the iris and may be associated with [FIS.101526

Risk of urinary retention

Atropine and atropine-like drugs are commonly used during
cataract surgery. There is concern that stopping an alpha-
blocker and using an anticholinergic drug during cataract
surgery may precipitate urinary retention. Most men on
alpha-blockers take them for LUTS due to BPH and do not
have retention. The chances of precipitating retention due
to stopping an alpha-blocker are low even when an anti-
cholinergic is used.?”?® Furthermore, anticholinergics have
been used increasingly with and without alpha-blockers to
treat LUTS, with very low rates of retention.?

Should alpha-blockers be stopped prior to cataract surgery?

There is no reliable preoperative method to predict whether
IFIS will occur and how severe it will be. Recommendations
have been put forth in regards to alpha-blocker use in men
who need cataract surgery. If a patient is scheduled to have
cataract surgery and is not on an alpha-blocker, then he
should not go on an alpha-blocker until after the cataract
surgery is completed. There is controversy about if and when
an alpha-blocker should be stopped prior to cataract surgery.

The benefit of stopping alpha-1 blocker therapy prior to
cataract surgery has not been established.?® There is little
evidence to suggest that stopping an alpha-blocker preop-
eratively prevents IFIS. Similarly, there is weak evidence to
suggest that IFIS can also occur many months after stopping
an alpha-blocker.**3%31 Recommendations have varied from
stopping tamsulosin 1 to 4 weeks before cataract surgery to
not stopping the drug at all.*3233 These varying recommenda-
tions seem to be based on surgical specialty; urologists pre-
fer stopping alpha-blockers and ophthalmologists prefer not
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stopping the drug. In the tamsulosin product monogram alert
in 2005, the Food and Drug Administration (FDA) warned
that the patient’s ophthalmologist should be prepared for
possible modifications to their surgical technique. Lastly,
there is no evidence that alpha-blockers cannot be safely
resumed shortly after cataract surgery.

Potential role for 5 alpha-reductase inhibitors

The addition of a 5 alpha-reductase inhibitor (5ARI), such
as finasteride, to the alpha-blocker can improve a patient’s
LUTS. Once the 5ARI has established its efficacy after a
period of combination therapy, the alpha-blocker may be
stopped before cataract surgery without concern of precipi-
tating urinary retention at the time of surgery 343>

Women and alpha-blockers

An increasing number of women are being placed on alpha-
blockers for hypertension, renal colic and voiding dysfunc-
tion. Therefore, the potential for IFIS in women should be
considered.

Recommendations

Urologists and family physicians should ask about the poten-
tial for cataract surgery in any man or woman who may
require an alpha-blocker. If cataract surgery is being con-
sidered, it is recommended to hold off on an alpha-blocker
until after the surgery. If a patient is on an alpha-blocker,
the ophthalmologist should be informed.

The more difficult question is what should be done if
a patient is already on an alpha-blocker. We feel that if
a patient has mild to moderate LUTS and has not been in
retention, the risk of retention is low and his alpha-block-
er should be stopped at least 2 weeks (possibly up to 4
weeks) before cataract surgery. This will potentially mini-
mize the risk of IFIS. Switching to another alpha-blocker is
of no value. If the patient has severe LUTS and has been
in retention in the past and is at risk of it re-occurring (i.e.,
large postvoid residuals), it is prudent to continue the alpha-
blockers. The patient’s ophthalmologist should be involved
in this decision.

It is not practical to have every patient who has LUTS
who is being considered for alpha-blocker therapy to be
seen by an ophthalmologist before starting an alpha-blocker.
Lastly, consideration should be made for the use of 5ARIs
when men with LUTS due to BPH are being considered for
cataract surgery with or without alpha-blockers.

Urologic medications and ophthalmologic side effects

What is NAION?

Anterior ischemic optic neuropathy (AION) is divided into
two types: arteritic AION (or AAION) and non-arteritic AION
(NAION). AAION is caused by temporal arteritis and occurs
more commonly in the elderly. NAION occurs in patients
with cardiovascular risk factors and “crowded” optic discs.
NAION is more common in younger patients. It is the most
common cause of acute optic neuropathy in adults (1500
to 6000 annually in United States).>* NAION can be simply
described as an optic nerve “stroke” or “compartment syn-
drome” of the optic nerve.

NAION is characterized by acute unilateral loss of vision,
usually upon awakening. The vision in one eye becomes
obscured by a dark shadow, often involving just the upper
or lower half of the visual field, usually medially towards
the nose. In 6 months, 42.7% of patients improve and
12.4% of patients become worse. In 5 years, the other eye
becomes involved in about 15% of patients.’” Most cases
were only mild to moderate and involved only one hemi-
sphere. Patients rarely become totally blind.

There are two risk factors for developing NAION. Firstly,
patients with cardiovascular risk factors, like hypertension,
hyperlipidemia, diabetes and ischemic heart disease, are
at increased risk. The second factor is the “crowded” optic
disc. In the eye, axons from the retinal ganglion cells collect
into the optic nerve at the optic disc. The optic nerve passes
through the wall of the eye (cup) to carry the visual signals
from the eye to the brain. In a normal eye, the cup is usually
20% to 30% larger than the nerve diameter. Patients with a
low cup-to-disc ratio (a crowded optic disc) have a higher
risk of developing NAION.

The postulated mechanism for NAION is that during
sleep, a lower blood pressure causes arterial hypoperfusion
to parts of the optic disc. This in turn swells the optic disc,
and in a tight cup, causes more ischemia, resulting in areas
of retinal infarction.

There are no clinically effective treatments for NAION.
Preventive measures for the other eye are also ineffective.
A large, non-randomized controlled study reported that oral
steroids may help if given within 2 weeks of onset. Visual acu-
ity and visual fields showed improvement and can continue to
improve for up to 6 months.* Evidence is lacking on the use of
antithrombotics (e.g., acetylsalicylic acid), and neuroprotect-
ives (e.g., brimonidine, estrogen). Case reports of intravitreal
steroid injection®*° or anti-vascular endothelial growth factor
(anti-VEGF) agents have been published. Surgical decompres-
sion has also been described as ineffective.*
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Is NAION associated with PDE5 inhibitor use?

There is no evidence that PDE5 inhibitors increase the
risk of NAION. Only a few case reports and small series
about NAION and PDES5 inhibitor use have been reported.
McGwin and colleagues reported on 76 patients in a case
control study and found a statistically significant difference
with PDE5 inhibitor use only in those patients with pre-
vious acute myocardial infarcts.*> A study in the United
Kingdom reported only one case of NAION in 16 129
patients using tadalafil.** A post-marketing safety database
of sildenafil reported no NAION cases in 39 277 patients.*
Gorkin and colleagues found that the incidence of NAION
in sildenafil users (2.8 per 100 000 patient-years of sildenafil
exposure) was similar to the incidence of NAION in the
general American population in men aged >50 years (2.52
per 100 000).* Bella and colleagues found less than 50
American cases reported by the FDA and less than 5 cases
in Canada until 2007.%

A causal relationship between NAION and PDES5 inhibit-
or use is difficult to show because the risk factors for erectile
dysfunction and NAION are similar. NAION is thought to be
due to arteriolar constriction in the optic nerve. However,
PDES5 inhibitors cause vasodilation, not vasoconstriction.
There have only been a few cases reported considering many
men safely using PDE5 inhibitors. The FDA, however, has
labelled it as “possibly causal.”

Other visual side effects of PDES inhibitors

Sildenafil, at high doses, can cause mild and transient chang-
es in colour discrimination, especially within the blue-green
spectrum. This is thought to be due to the cross inhibition of
PDE®6, which is located in the rod and cone photoreceptors.
Patients describe a blue tinge to their vision and increased
brightness of lights, but not blindness. Vardenafil has less
selectivity for PDE6 and tadalafil has the least selectivity
when compared to sildenafil. Therefore visual abnormalities
with vardenafil and tadalafil are more uncommon.

Recommendations

Urologists should counsel patients on the risk of visual loss
before starting PDE5 inhibitors, especially in patients with
risk factors of ischemic heart disease. If the patient has pre-
existing NAION in one eye, PDE5 inhibitors should not be
prescribed. If symptoms occur, patients should stop using
PDES5 inhibitors and seek help.

Anticholinergic therapy and glaucoma

overactive bladder (OAB) and urinary urge incontinence

(UUI). This class of medication works by inhibiting musca-
rinic receptors, specifically M3, located on detrusor smooth
muscle fibres in the urinary bladder. Other muscarinic
receptors in salivary glands, bowel and eyes are also blocked
causing dry mouth (20% to 40%), constipation (10% to 20%)
and blurry vision (1% to 2%). These effects are reversible
with discontinuation of the offending agent.*”

There is concern that anticholinergic agents used for
OAB and UUI can cause acute angle closure glaucoma
(AACQ) because medication-induced AACG has been well-
described with other drugs, such as ipratropium bromide
and atropine that have anticholinergic activity.* To date,
however, there has only been one case reported by Sung
and colleagues of AACG in an 80-year-old woman taking
oxybutynin 2.5 mg twice daily. Her unilateral intraocular
pressure was 56 mmHg and she was managed with laser
iridotomy, which corrected her vision and pressure by two
weeks postoperatively.*

In a normal resting state, aqueous humour produced
by the ciliary body flows between the lens and iris and is
drained by the trabecular meshwork in the corner of the
anterior chamber of the eye. In patients with an anatomi-
cally narrow-angled anterior chamber, constriction of the
iris and subsequent dilatation of the pupil can narrow the
anterior chamber even further. Anticholinergic agents can
produce a mydriatic effect, and this pupillary dilatation in
an already narrowed anterior chamber can block the flow of
aqueous humour into the trabecular meshwork altogether.
Fluid then accumulates and results in an acute rise in intra-
ocular pressure, ischemia of the optic nerve and blindness.
Treatment for AACG involves immediate laser iridotomy to
provide a channel for aqueous humour drainage and reduce
intraocular pressure. If diagnosed and treated quickly, visual
loss is reversible.*®

Although the true incidence and risk of AACG in patients
taking anticholinergic medication is unknown, it is very rare.
Narrow angle glaucoma has been a contraindication for
entry into all major urologic anticholinergic trials, including
the OBJECT (Overactive Bladder: Judging Effective Control
and Treatment), OPERA (Overactive Bladder: Performance
of Extended Release Agents) and ACET (Antimuscarinic
Clinical Effectiveness Trial) trials. None have reported AACG
as an adverse event.>'"** Anticholinergics do not seem to
raise intraocular pressure in patients without glaucoma. In
a small single-blind prospective randomized trial, there was
no change in intraocular pressure from baseline in patients
taking either 2 mg of tolterodine twice a day or 5 mg oxy-
butynin three times a day.**

A group from Japan outlined their practices in a review
of 367 patients initiated on anticholinergics for OAB. All
patients were asked about a glaucoma history and, if posi-
tive, were referred to an ophthalmologist to clarify the type
of glaucoma. Patients with either open angle glaucoma or
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treated closed angle glaucoma were offered anticholinergic
agents. Therapy was not given to two patients with closed
angle glaucoma who refused iridotomy. There was no inci-
dent of increased intraocular pressure or AACG in any of
the patients, including those with open angle glaucoma and
treated closed angle glaucoma.>

Recommendations

AACG is a very rare complication that can occur in patients
taking anticholinergic medication for OAB and UUI that
have narrow anterior chambers of their eyes. There has
only been one case report of oxybutynin causing AACG,
and no other agent has been implicated. Urologists should
inquire about their patient’s glaucoma history when pre-
scribing anticholinergics. These drugs are safe to prescribe to
patients with open angle or treated closed angle glaucoma.
Ophthalmologic referral should be sought if the patient’s
glaucoma type cannot be characterized. With the physiolog-
ic data supporting the safety of these drugs for patients with
open angle or treated closed angle glaucoma, these patients
may be eligible for entry into future anticholinergic trials.
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