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Intracameral
Epinephrine for
IFIS Prophylaxis

This approach may eliminate the need for adjunctive management strategies in most cases.

BY JOEL K. SHUGAR, MD, MSEE

hang and Campbell’s report of intraoperative
floppy iris syndrome (IFIS) associated with the use
of tamsulosin' is one of the landmark discoveries
of this decade in the field of cataract surgery. The
syndrome is characterized by a floppy, billowing iris that
exhibits progressive miosis during cataract surgery, has a
propensity to prolapse through all surgical incisions and into
the phaco port, and is unresponsive to pupillary stretching.

Tamsulosin is a systemic alpha-1 adrenergic antagonist
that has gained widespread popularity among urologists for
treating the symptoms of benign prostatic hypertrophy. A
significant proportion of men presenting for cataract sur-
gery, therefore, are taking or have taken the drug. Tamsu-
losin’s effect upon the iris is likely due to a blockade of the
iris dilator muscle’s alpha-1 adrenergic receptors. This effect
often appears to be irreversible and of rapid onset. | have
observed severe IFIS in patients with only a short history of
using the drug who had discontinued it more than 1 year
prior to surgery.

The initial suggestions for managing IFIS were to use
Healon 5 (Advanced Medical Optics, Inc, Santa Ana, CA)
and/or iris hooks or pupillary rings. Although effective,
these modalities involve altering one’s surgical technique.
They also typically add time and expense to the case, and
they raise the possibility of complications. For example,
residual Healon 5 has been associated with severe postoper-
ative pressure spikes, especially likely in the hands of sur-
geons who use it infrequently. The use of iris devices can
lead to iatrogenic capsular tears, sometimes progressing to
nuclear loss into the vitreous cavity (S. Rooney, MD, written
communication, January 2006).
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An optimal solution for managing IFIS would neither
involve a change in surgical technique nor pose additional
risk to the patient. Ideally, it would also use materials that
are already readily available in most ophthalmic ORs. |
searched for a pharmacologic agent to fulfill these criteria.
Because tamsulosin blocks the alpha-1 adrenergic receptors
of the iris dilator muscle, it seemed plausible that this
blockade could be overcome by flooding the receptors
with an intracameral administration of their natural ago-
nist, epinephrine.

THE MIXTURE

The endothelial toxicity of epinephrine has decreased in
recent years thanks to the introduction of a sulfite-free,
preservative-free 1:1,000 solution (American Reagent
Laboratories, Inc, Shirley, NY). It has been shown to cause
much less corneal edema than earlier sulfite-containing
solutions.? | measured the pH of this medication, however,
and found it to be 3.13. In order to raise the pH enough
for safe intracameral injection, | diluted one part of the
stock solution with three parts Shugarcaine. The pH of the
resultant mixture measured 6.90, well above the minimum
safe threshold of 6.50.3

Shugarcaine is 4% unpreserved lidocaine (Abbott
Laboratories, Inc, North Chicago, IL) diluted 1:3 with BSS
Plus (Alcon Laboratories, Inc, Fort Worth, TX), which pro-
duces a 1% lidocaine solution with a pH of 6.97. | developed
this mixture when my use of stock 1% lidocaine—the pH of
which measures from 6.10 to 6.33—caused corneal edema
in my cataract patients. Since | published this formulation,*
many ophthalmologists have adopted it. There has not
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Figure 1. The author instills epi-Shugarcaine in the eye of a
patient taking tamsulosin. A previously placed arcuate kera-
totomy is co-linear with the pupillary margin.

been a single report of an adverse effect in the many thou-
sands of cases in which Shugarcaine has been employed.

In the spring of 2005, | began using the mixture of
epinephrine and Shugarcaine (which was dubbed epi-
Shugarcaine) in patients with a history of taking tamsu-
losin. Because the solution also contains the intracamer-
al anesthetic | routinely use, there was no need for me
to change my surgical technique. | administer an initial
injection of approximately TmL prior to instilling a vis-
coelastic (Figure 1). In my experience, the iris’ flaccidity
typically resolves within a few seconds, and 1 to 2mm of
additional mydriasis occurs during the next several min-
utes (Figure 2). It is my usual practice to repeat the in-
tracameral injection of an anesthetic after completing
phacoemulsification. If the patient used or is using tam-
sulosin, | instill the epinephrine-containing mixture.

In whole milliliter quantities, the formulation for epi-
Shugarcaine is to mix 9mL of BSS Plus with 3mL of 4%
preservative-free lidocaine and 4mL of 1:1,000 bisulfite-
free epinephrine.

RESULTS

My experience with epi-Shugarcaine has been uniformly
positive.> To date, | have used it in more than 30 patients
with a history of taking tamsulosin, and each case has been
routine with no IFIS encountered. | did not administer the
epinephrine-containing solution during surgery on the first
eyes of two patients, and severe IFIS ensued, although |
noted no IFIS on the second eyes in which epi-Shugarcaine
was used. Per the suggestion of Samuel Masket, MD, of Los
Angeles, | premedicated the first few eyes in which | used
epi-Shugarcaine with atropine. For the past year, | have
omitted the atropine and have not encountered any IFIS.

Figure 2. In the same eye, the author has completed the cap-
sulorhexis and hydrodissection. The pupil has dilated an
additional 2mm, and the arcuate keratotomy is now well
within the pupillary margin.

In June 2005, | suggested using the formulation in a post-
ing on the ASCRS Eye Mail Cataract Group. Since then,
about 10 ophthalmologists have reported their experiences
with this mixture on the Eye Mall list, and all have been pos-
itive. Several surgeons have described patients who exhibit-
ed severe IFIS in their first eye (operated on without epi-
nephrine) and required the use of iris hooks and/or
Healon 5. In contrast, those patients’ second eyes, in which
the epinephrine mixture was used, did not pose unusual sur-
gical difficulty. Additionally, several surgeons employed epi-
nephrine in the middle of a case that had already progressed
to severe IFIS. They reported that the medication aborted
the IFIS and made the remainder of the case routine.

The interviews | have given in other publications have
raised awareness of epi-Shugarcaine.’” Since then, | have re-
ceived feedback from a multitude of other ophthalmolo-
gists regarding the use of this mixture. All have found it to
be efficacious, and no adverse effects have been reported.
Only one surgeon who did not use atropine with epi-
Shugarcaine has encountered IFIS (S. Masket, MD, written
communication, June 2006). A small subset of patients,
therefore, might benefit from preoperative atropine and/or
might subsequently require additional adjunctive tech-
niques such as iris hooks or Healon 5.

Epi-Shugarcaine is my preferred form of prophylaxis
against IFIS, because | do not use epinephrine without mix-
ing it with the Shugarcaine formulation. In routine cases,
surgeons may use lidocaine to dilate the pupil without the
need for adjunctive agents,® so lidocaine may add to the
efficacy of the epinephrine mixture.

| often receive inquiries about substituting plain balanced
salt solution for BSS Plus. Although some surgeons have
reported success with this variation (R. Schultz, MD, written
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communication, June 2006), | prefer BSS Plus because | ini-
tially inject the mixture prior to instilling a viscoelastic. | have
measured the pH of epi-Shugarcaine formulated with plain
balanced salt solution and found it to be 6.67, and | found
the pH of bisulfite-free epinephrine diluted 3:1 with bal-
anced salt solution to be 6.75. Plain balanced salt solution
therefore may safely be used as a dilutant if BSS Plus is
unavailable.

Other surgeons have recommended the use of intracam-
eral phenylephrine (see the article by Richard Packard, FRCS,
FRCOphth, on page 75). A review of the literature suggests
that epinephrine has more potency at the alpha-1 adrener-
gic receptor,”'® and phenylephrine’s longer duration of
action gives rise to concerns about potential anterior seg-
ment ischemia.

CONCLUSION

Epi-Shugarcaine has thus far proven to be safe and effec-
tive in IFIS prophylaxis. The combined experience of many
surgeons suggests that this formulation will obviate the
need for other techniques to expand a small pupil in the
vast majority of cases. For eyes in which measures such as
iris hooks are necessary, administering epi-Shugarcaine may

decrease the severity of IFIS and will not interfere with the
adjunctive techniques. | therefore advocate epi-Shugarcaine
as the preferred agent for IFIS prophylaxis in all patients with
a history of using tamsulosin. m

Joel K. Shugar, MD, MSEE, is Medical Director of
Nature Coast Eye Care Institute in Perry, Florida.
He acknowledged no financial interest in the prod-
ucts or companies mentioned herein. Dr. Shugar
may be reached at (850) 584-2778;
stareyes@gtcom.net.

1. Chang DF, Campbell JR. Intraoperative floppy iris syndrome associated with tamsulosin. J Cataract
Refract Surg. 2005;30:664-673.

2. Slack JW, Edelhauser HF, Helenek MJ. A bisulfite-free intraocular epinephrine solution. AmJ
Ophthalmol. 1990;110:77-82.

3. Gonnering R, Edelhauser HF, Van Horn DL, Durant W. The pH tolerance of rabbit and human corneal
endothelium. Invest Ophthalmol Vis Sci. 1979;18:373-390.

4. Shugar JK. “Shugarcaine” lessens burning sensation. Ocular Surgery News. January 1,
1998;16:1:1,13.

5. Shugar JK. Intracameral epinephrine for prophylaxis of IFIS [letter]. J Cataract Refract Surg. In press.
6. Kent C. Stopping the flopping: managing IFIS. Review of Ophthalmology. March 2006;13:3:13.

7. McDonald JE. Eye Mail insights: IFIS, epinephrine, and pH measurements. EyelVorld Magazine.
February 2006;11:2:2-3.

8. Cionni RJ, Barros MG, Kaufman AH, Osher RH. Cataract Surgery without preoperative eyedrops. J
Cataract Refract Surg. 2003;29:2281-2283.

9. Ohkobu K, Chiba S. Responses of isolated canine ophthalmic and ciliary arteries to vasoactive sub-
stances. Jpn J Ophthalmol. 1988;31:627-634.

10. Green K, Lollis G. Response of the isolated rabbit ciliary epithelium to adrenergic drugs following
superior cervical ganglionectomy. Curr Eye Res. 1982;1:217-222.



