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Comparing the efficiency of two prophylactic approaches in patients at risk of 
developing Intraoperative Floppy Iris Syndrome

Miroslava Maluskova1,2, Klara Maresova1,2, Zuzana Schreiberova1,2, Barbora Paskova1,2, Marta Karhanova1,2

Background and Aims. Intraoperative Floppy Iris Syndrome (IFIS) is a condition that can lead to a number of com-
plications during cataract surgery that threaten final vision of patients using alpha1-adrenergic receptor antagonists 
(α1-ARAs). There are two recommended pharmacological approaches to preventing IFIS development: intraoperative 
intracameral epinephrine and application of atropine drops twice a day for one week before surgery. The primary aim 
of this study was to identify the incidence and grade of IFIS using these two prophylactic approaches in patients at 
risk of IFIS development and to determine which approach is more effective for mild and severe IFIS. The second aim 
was to evaluate complication rates between the two. 
Methods. The study consisted of 164 eyes of 164 men using α1-ARAs. 83 eyes were treated with atropine sulphate 1% 
drops (Group 1) while 81 eyes received an injection of epinephrine to the anterior chamber during cataract surgery 
(Group 2). 
Results. Even though the incidence of IFIS was lower in the epinephrine group this was not statistically significant 
at the 5% level (P=0.269). Apropos severity, there was a statistically significantly higher incidence of moderate and 
severe forms of IFIS in Group 2 (P<0.0001). There was no significant difference between groups in the development 
of surgical complications (P=0.165).
Conclusions. The instillation of epinephrine was more effective in preventing the overall incidence of IFIS. Nevertheless, 
the occurrence of IFIS in its moderate and severe forms was statistically significantly higher in this group.
Trial registration. The study protocol was retrospectively registered in the Clinical Trial registry clinicaltrials.gov under 
ID number NCT06266962
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Two pharmacological prophylaxis to prevent the development of IFIS:

COMPARING THE EFFICIENCY OF TWO PROPHYLACTIC APPROACHES IN PATIENTS AT RISK OF DEVELOPING
INTRAOPERATIVE FLOPPY IRIS SYNDROME

Epinephrine clearly leads to a reduction in mild forms of IFIS, but it is not sufficiently effective in severe forms of 
IFIS, where instillation of 1% atropine sulfate drops was more effective. 
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INTRODUCTION 

Intraoperative Floppy Iris Syndrome (IFIS) is a con-
dition that may develop during cataract surgery. IFIS is 
characterised by an unstable iris whose increased elastic-
ity may lead to a number of complications during cataract 
extraction with a negative impact on vision outcomes. 
IFIS was first described in 2005 by cataract surgeons 
Chang and Campbell in patients using tamsulosin. Basic 
features of IFIS are a “floppy” iris that “ripples” in ir-
rigation, insufficiently inducible mydriasis with progres-
sive intraoperative miosis (despite repeated application 
of mydriatics) and the tendency of the iris to prolapse 
toward the phacoemulsification probe and through cor-
neal incisions1-4. Chang and Campbell used the presence 
of individual signs to distinguish three degrees of IFIS – 
mild, moderate and severe5.

IFIS is most commonly associated with the chronic 
use of tamsulosin and other α1-ARAs prescribed in pa-
tients with low urinary tract symptoms (LUTS) (ref.1). 
However, an association with the development of IFIS has 
also been reported in other drugs (mainly described finas-
teride from the group of 5α-reductase inhibitors3,6,7; some 
antipsychotics such as chlorpromazine, zuclopenthixol 
or quetiapine8-10; some anxiolytic agents such as benzo-
diazepines11; duloxetine, mianserin and imipramine from 
the group of antidepressants12-14; some cognitive agents 
such as donepezil and rivastigmine4, antihypertensive 
drugs such as losartan and labetalol; ropinirole as the 
antiparkinsonian agent15-17), albeit in a milder extent3,18. 
An interesting study is Tzamalis et al. from 2019, which 
describes angiotensin receptor antagonists as a significant 
risk factor for the development of IFIS in women undergo-
ing cataract surgery. Of the total number of 1678 women 
included in the study, 25 of them developed IFIS (1.29%). 
None of these women were taking α1-ARAs. When de-
termining the pharmacological history, all women were 
taking angiotensin receptor inhibitors for arterial hyper-
tension, atrial fibrillation, heart or renal failure at the time 
of cataract surgery19.

IFIS is a condition that makes surgery more difficult 
for the eye surgeon. There is a risk of intraoperative com-
plications such as rupture of the posterior capsule with 
lens masses luxation into the vitreous body, damage to the 
iris by surgical instruments, damage to the endothelium 
with washout of endothelial cells, hyphaema, or prolapse 
of the vitreous body into the anterior chamber4,20-23. After 
surgery, IFIS patients have an increased risk of intraocular 
inflammation and cystoid macular oedema. Damage to 
the iris may subsequently lead to permanent deformation 
of the pupil and the development of photophobia1,3,24. 

It is essential to identify high-risk patients for intraop-
erative development of IFIS. There are several surgical ap-
proaches to prevent the development of IFIS and facilitate 
easier management of the entire cataract extraction in un-
stable iris4,25. One of the possible pharmacological prophy-
laxis is the application of atropine sulfate 1% drops twice 
a day for one week before a cataract surgery26. A more 
elegant method is the administration of epinephrine into 
the anterior chamber at the beginning of the cataract sur-

gery. Epinephrine leads to the development of mydriasis 
and stabilises the iris27. Furthermore, mydriasis can be 
supported by viscoelastic material administered into the 
anterior chamber, iris hooks or pupil expanders21,24,28,29. 

The overall prevalence of IFIS is on the rise. An 
Austrian study by Wahl et al. reports 12.6%. The increas-
ing prevalence is probably caused by population ageing 
and chronically used drugs. Another reason may be the 
higher awareness of eye surgeons about the existing syn-
drome and their ability to identify even milder forms of 
IFIS (ref.18,30). 

The aim of this study is to evaluate the efficacy of 
two mydriatic agents – the administration of atropine 1% 
drops and the instillation of epinephrine into the ante-
rior chamber. We ultimately compared the effectiveness of 
the two pharmacological approaches in preventing IFIS. 
Primary we identified the incidence and severity of IFIS, 
secondary we evaluated complication rates between the 
two prophylactic approaches. The aim was to determine 
whether any method was more effective in mild and severe 
forms of IFIS.

MATERIAL AND METHODS 

We designed a prospective study that included men 
using α1-ARAs therapy for LUTS with diagnosed be-
nign prostatic hyperplasia (BHP) and were thus at risk 
for intraoperative development of IFIS during cataract 
surgery. Between July 2020 and September 2022, we en-
rolled a total of 164 men aged 55 to 92 during biometric 
examination before cataract surgery at the Department of 
Ophthalmology of the University Hospital and the Faculty 
of Medicine in Olomouc. We divided patients into two 
groups based on the two prophylactic approaches. In 
the first half of the follow-up period we recommended 
to administer atropine sulphate 1% drops twice daily for 
one week before the surgery to 83 men at high risk of 
IFIS development (a 1st group). In the second half of the 
follow-up period, we formed a 2nd group with 81 men on 
α1-ARAs therapy. Patients in the 2nd group underwent the 
instillation of epinephrine into the anterior chamber at 
the beginning of cataract surgery. No preoperative prepa-
ration with atropine sulphate 1% drops was utilised in the 
2nd group of patients.

We based our sample size estimation on the study by 
Nuzzi et al. who addressed the same issue20. Based on 
sample size estimates (alpha=0.05, beta=0.9), it was nec-
essary to collect 62 patients, which we achieved in our 
study.

The monitored data included age, type of α1-ARAs 
used, development and severity of IFIS and incidence of 
intraoperative complications. We always assessed the first 
operated eye in each patient. Examination before cataract 
surgery included the measurement of refraction, assess-
ment of best-corrected distance and near visual acuity, 
measurement of intraocular pressure, slit lamp examina-
tion of the anterior and posterior segment of the eye in 
mydriasis, and biometric measurement of the intraocular 
lens. Personal and pharmacological history with the focus 
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on diagnosed BHP and current or previous use of α1-
ARAs were collected in all the patients. 

The majority of patients used tamsulosin therapy 
(60 patients in the 1st group, 56 patients in the 2nd 
group). Doxazosin was used by 13 patients in the 1st group 
and 5 patients in the 2nd group. Terazosin was used by 2 
patients from the 1st group. Silodosin was solely used by 
one patient in the 2nd group. Combined tamsulosin and 
5α-reductase inhibitor therapy was used in 8 patients in 
the 1st group and 19 patients in the 2nd group. 

All patients provided informed consent for participa-
tion in the study, the course of cataract surgery and the 
preoperative preparation.

Tropicamide 1% and phenylephrine hydrochloride 
10% drops was administered three times before the cata-
ract surgery to induce artificial mydriasis in all patients. 
An infusion solution of 500 ml containing BSS (balanced 
salt solution) and 20 mg of Gentamicin was used during 
the surgery. Viscoelastic material was administered into 
the anterior chamber in all patients to protect the endo-
thelial cells. In the 2nd group of patients, it was standardly 
administered 0.1 mL (0.2 mg/mL) of epinephrine in the 
initial phase of the surgery. 

In the study we included 4 cataract surgeons with more 
than 10 years of experience at a university hospital. We 
informed them about the high-risk patients in advance. 
All surgeons used the same surgical technique – phaco-
emulsification from the temporal or superior corneal ap-
proach and worked with Alcon Centurion Vision System 
and Alcon Constellation Vision System instrumentation. 
All were familiarized with all grades of IFIS to standardize 
their evaluation. We based our analysis on the IFIS clas-
sification according to Chang and Campbell from 2007. 
The mild form of IFIS is characterized by an unstable 
fluttering iris. In addition, the presence of a significant 
miosis or small iris prolapse into the corneal incisions is 
typical for the moderate form of IFIS. The severe grade 
of IFIS is characterized by previous signs with strong ten-
dency for iris prolapse into the corneal incisions8. The 
IFIS classification is shown in Table 1. 

The exclusion criterion for the study was the presence 
of any pupil deformity due to, e.g., post-traumatic condi-
tion, an iris defect of any aetiology, including status post 
anterior uveitis. 

IBM SPSS Statistics version 23 (Armonk, NY: IBM 
Corp.) was used for data analysis. The Mann-Whitney 
U test was used to compare the epinephrine and atropine 
group for quantitative parameters. Chi-square or Fisher's 
exact tests were used to compare qualitative parameters. 
Data normality was evaluated using the Shapiro-Wilk test. 
All tests were performed at the significance level of 0.05. 

RESULTS 

There was no significant difference in the average age 
of the patients in the two groups at the time of surgery. 
The average age during cataract surgery was 75.0±7.5 in 
the 1st group and 76.3±6.7 years in the 2nd group (P=0.26). 
Of the total number of treated eyes, IFIS developed in 66 
eyes. In the 1st group of patients, the incidence of IFIS was 
numerically higher compared to the 2nd group of patients 
(37 versus 29 eyes), but the difference was not statisti-
cally significant (P=0.27). A mild form of IFIS was more 
common in the 1st group (29 eyes) when compared to 
the 2nd group (3 eyes). On the other hand, moderate and 
severe forms of IFIS were more common in the 2nd group 
(26 eyes) when compared to the 1st group (8 eyes). A sta-
tistically significantly higher incidence of moderate and 
severe IFIS was demonstrated in the 2nd group of patients 
with epinephrine application (P=<0.0001). The data are 
provided in Table 2. 

In 28 eyes in the 1st group of patients (75.7%) with 
sudden appearance of significantly fluttering iris during 
cataract surgery, surgeons administered 0.1 mL (0.2 mg/
mL) of epinephrine into the anterior chamber to stop the 
progression of IFIS to a more severe form and to avoid 
damaging the iris with the phacoemulsification probe. In 
23 of these eyes, IFIS persisted in a mild form, in 3 eyes 
IFIS progressed to a moderate form, and in 2 eyes there 

Table 1. Classification of Intraoperative Floppy Iris Syndrome.

Grade of Intraoperative Floppy Iris Syndrome Signs

Mild Unstable fluttering iris

Moderate Unstable fluttering iris + significant miosis/small iris prolapse  
into the corneal incisions

Severe The presence of all signs with strong iris prolapse into the corneal incisions

Table 2. Comparison of incidence and severity of Intraoperative Floppy Iris Syndrome in both surgical groups.

1st group (83 eyes) 2nd group (81 eyes) P
Number of eyes % Number of eyes %

Occurrence of IFIS1 Without IFIS1 46 55.4 52 64.2 0.269
With IFIS1 37 44.6 29 35.8

Grade of IFIS1 Mild 29 78.4 3 10.3 < 0.0001
Medium 4 10.8 16 55.2
Severe 4 10.8 10 34.5

1IFIS, Intraoperative Floppy Iris Syndrome.



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2025; 169:XX.

4

was severe IFIS. The severity of the syndrome did not 
worsen in the majority of eyes after the extension of the 
prophylactic therapy. This difference was not statistically 
significant (P=0.70). 

Intraoperative complications developed in a total of 
8 patients (in 2 eyes in the 1st group and in 6 eyes in the 
2nd group), the difference was not statistically significant 
(P=0.17). The data are provided in Table 3. The most com-
mon complication was rupture of the posterior capsule 
of the lens. This complication developed in 1 eye in the 
1st group. We implanted an artificial lens into the sulcus 
ciliaris. In the 2nd group, the posterior capsule ruptured 
in 4 eyes – an artificial lens was implanted into the sulcus 
ciliaris in 2 eyes, in 1 eye it was implanted into the lens 
capsule, and in 1 case the eye was left aphakic. In the 1st 
group, there was substantial intraoperative hypotonia in 
1 eye as a consequence of the increased outflow rate of 
the ventricular fluid through the corneal incisions; fur-
thermore, there was a tendency of iris incarceration into 
corneal incisions. As for other complications, we noted 
an iris defect in 2 eyes in the 2nd group of patients. In the 
1st group, both patients with complications developed a 
severe form of IFIS, one of them used tamsulosin, the 
other patient doxazosin. Regarding complications in the 
2nd group, 2 patients with iris damage developed a severe 
form of IFIS and both were on tamsulosin therapy. A se-
vere form of IFIS was seen in one patient with posterior 
capsule rupture on doxazosin therapy. The last 3 patients 
with the same complication were on tamsulosin therapy, 
one of them developed a mild form of IFIS and the other 
2 patients did not develop any signs of IFIS.

DISCUSSION

Cataract extraction is one of the most common surgi-
cal procedures in ophthalmology. Cataract incidence in-
creases with age; it affects 60–70% of the population over 
70 years of age3. LUTS increases with the upper age limit 
of the ageing population. Currently, patients on α1-ARAs 
therapy are increasingly common in our clinical practice. 
Epidemiological data shows that a large pro portion of pa-
tients with BHP are indicated for cataract extraction even 
several years after they are started on α1-ARAs therapy20. 
It is not recommended to discontinue α1-ARAs before 
cataract surgery due to the risk of acute urinary retention, 
especially with simultaneous administration of atropine 
drops21. Preoperative discontinuation of this medication 
will not prevent the development of IFIS because of ir-
reversible iris atrophy21,22. 

The examination before cataract surgery therefore 
requires a careful evaluation of medication, not only in 

men with a urological diagnosis but also in patients using 
antipsychotics, antidepressants, etc. (ref.3,18,20). 

The average age of cataract extraction in our cohort 
corresponds with the epidemiological data on the occur-
rence of cataracts. Tamsulosin is one of the most com-
monly used α1-ARAs and is often the drug of first choice 
in LUTS patients27. Most patients in our cohort were treat-
ed with tamsulosin (72.3% in the 1st group, 69.1% in the 
2nd group). Silodosin, like tamsulosin, is a highly selective 
α1-ARA. This drug was introduced in 2008 (ref.31). In our 
study, only 1 patient in the 2nd group used silodosin. Given 
its high uroselectivity with minimal systemic side effects, 
it was assumed that silodosin would lead to a lower inci-
dence of IFIS. However, Christou et al. confirmed that 
silodosin must also be considered a significant factor for 
the possible intraoperative occurrence of IFIS. They veri-
fied their claim by the development of IFIS in 37.2% of pa-
tients who used silodosin at the time of cataract surgery32. 
This fact is based on the high binding affinity of silodosin 
to the α1a-adrenergic receptor, which is 56 times greater 
than the α1b and α1d subtypes33 (α1a-adrenergic receptor 
is dominant in hyperplastic prostate tissue, but it is also 
found in the dilator pupillae muscle) (ref.34-36). 

Our study evaluated the efficacy of two pharmacologic 
prophylactic approaches to prevent the development of 
IFIS by inducing sufficient mydriasis and restoring iris 
rigidity; we also assessed the rate of perioperative com-
plications. 

We initially focused on the effectiveness of atropine 
sulphate 1%. Its parasympatholytic effect leads to inhibi-
tion of muscarinic acetylcholinergic receptors (M3) of the 
sphincter pupillae muscle. In addition, it induces ciliary 
body relaxation, thereby moving the iris-lens diaphragm 
backward and reducing the pressure gradient between the 
anterior and posterior chambers. This results in a greater 
distance between the iris and the corneal incisions37. We 
subsequently assessed the effectiveness of epinephrine – 
it is a sympathomimetic agent stimulating α1-adrenergic 
receptors of the dilator pupillae muscle35. Nuzzi et al. de-
scribe two mechanisms of action in the development of 
IFIS: drug-induced receptor antagonism and anatomical 
modification at the level of the dilator pupillae muscle. 
The study describes a statistically significantly lower inci-
dence of IFIS in patients with intracameral administration 
of epinephrine compared to a group with preoperative 
administration of 1% atropine drops (60.53% versus 
86.05%, P=0.0115). A mild form of IFIS was less com-
mon in the epinephrine group (15.79%) compared to the 
atropine group (34.8%). The authors hypothesised that 
the mild form of IFIS is caused by the antagonistic ef-
fect of α1-ARAs on α1-adrenergic receptors of the dilator 
pupillae muscle. Epinephrine has a stronger affinity for 

Table 3. Evaluation of the occurrence of intraoperative complications. 

1st group 2nd group P
Number of eyes % Number of eyes %

Intraoperative incidence of 
complications

Yes 2 2.4 6 7.4 0.17
No 81 97.6 75 92.6
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α1-adrenergic receptors. This leads to the release of tam-
sulosin from the bond and an increase in the muscle tone 
of the pupil dilator. Atropine competitively inhibits mus-
carinic receptors of the iris sphincter and ciliary muscle. 
Its indirect effect in mydriasis induction is hypothesised 
to be the cause of its lower effectiveness in the prevention 
of mild forms of IFIS. The difference in the incidence of 
moderate and severe IFIS was not statistically significant 
in their patient cohorts. The authors consider the cause to 
be the atrophy at the level of the pupil dilator, where phar-
macological prophylaxis does not prevent the develop-
ment of IFIS38. Our results partially correspond to Nuzzi 
et al. IFIS was less common in the epinephrine group 
in our cohort (especially mild forms of the syndrome). 
However, the extent to which the advanced anatomical 
changes at the level of the pupil dilator muscle, limit the 
effect of the two mydriatic agents is not clear.

In the comparison study, patients applied atropine 
sulphate 1% at 40 and 20 min before cataract surgery. In 
terms of pharmacodynamics, the mydriatic effect of atro-
pine sulphate 1% starts after about 40 min. For our study, 
we followed the recommendation of American Academy 
of Ophthalmology for preoperative preparation with at-
ropine sulphate 1% twice daily for a week before surgery. 

Unlike the aforementioned study, we confirmed a sta-
tistically significant difference between the two groups in 
favour of atropine in moderate and severe forms of IFIS. 
However, it must be noted that we injected epinephrine 
into the anterior chamber in 28 eyes of the atropine group 
with the aim to further support the stability of the iris and 
prevent the development of possible intraoperative com-
plications. IFIS persisted in a mild form and the severity 
of the syndrome did not progress in the majority of eyes 
where combined prophylactic therapy was used. 

The use of combined IFIS prophylaxis is currently a 
matter of discussion in the recent world literature. The 
first protocol of preventive combined therapy with 1% 
atropine administered 3 times a day 2 days before surgery 
followed by intracameral instillation of epinephrine was 
published by Masket et al. They tested 20 patients using 
α1-ARAs therapy. IFIS only developed in 1 case39. 

Sharon et al. also published results of much interest, 
comparing the effectiveness of combined prophylactic lo-
cal therapy in the form of 1% atropine drops and NSAIDs 
(nepafenac, diclofenac) administered 3 days before the 
cataract surgery in a high-risk group of patients. The 
control group consisted of high-risk patients without the 
preoperative described local treatment. These authors re-
port a statistically significantly lower incidence of IFIS 
in patients using combined prophylaxis compared to 
patients without preventive therapy (12% versus 30.4%, 
P=0.001) (ref.40). NSAIDs inhibit the action of cyclo-
oxygenase – this enzyme is necessary for prostaglandin 
formation. Zanetti et al. published a randomised study 
on local administration of NSAIDs effectively reducing 
intraoperative pupil narrowing41. Significantly more effec-
tive prevention of progressive miosis and iris incarceration 
in corneal incisions was confirmed by Silverstein SM et 
al. The study protocol included the injection of a combi-

nation of NSAIDs (ketorolac) and epinephrine into the 
anterior chamber at the beginning of the surgery42. 

A main limitation of our study is the use of intracamer-
al epinephrine in Group 1, which biases the interpretation 
of the results. As mentioned above, in the 28 patients who 
developed sudden iris flutter with a tendency to prolapse 
into the phacoemulsification probe, the surgeon decided 
to use intracameral epinephrine to avoid iris damage. Our 
goal was to ensure the best possible postoperative result 
at all costs and thus eliminate permanent photophobia, 
which can occur with iris damage. Aware of the expansion 
of prophylactic therapy in Group 1, we did not make a 
new division of patients into 3 groups (i.e. the atropine 
group, the epinephrine group and the combined prophy-
laxis group), because we wanted to keep the original idea 
of ​​randomization. 

Another limitation to this study is the range of ex-
clusion criteria – patients with glaucoma or pseudoexfo-
liation syndrome and general diseases such as diabetes 
mellitus, hypertension and other conditions were not ex-
cluded from this study. The available literature does not 
allow us to evaluate the possible influence of these diagno-
ses on the intraoperative behaviour of the iris. Published 
opinions regarding the effect of hypertension on the devel-
opment of IFIS are inconsistent11,43. No association with 
the development of IFIS has been statistically confirmed 
in other mentioned conditions36,44. Therefore, the pres-
ence of aforementioned diagnoses does not necessarily 
have to be considered an exclusion criterion. Another 
relative limitation of the study is the use of two surgical 
machines whose settings may differ slightly. 

The other limitation of our study is that we did not 
confirm a statistically significant difference in the oc-
currence of IFIS between the 1st and 2nd group. As we 
describe above, initial estimates of the sample size were 
based on the study by Nuzzi et al. For alpha=0.05 and 
beta=0.9, the sample size estimate was 62 patients. For 
alpha=0.05 and beta=0.8, the sample size estimate was 46 
patients. Our study met the required number of patients 
for both estimates. The difference in our study did not 
turn out to be statistically significant as the study by Nuzzi 
et al. had a higher incidence of IFIS. If we wanted to ob-
tain a statistically significant difference in our study, then 
the ideal sample size for alpha=0.05 and beta=0.9 is 245 
patients and for alpha=0.05 and beta=0.8 is 184 patients.

Four experienced cataract surgeons performed the 
procedures in the presented cohort, which may also be 
considered a weakness of our study. The subjective evalua-
tion of syndrome severity may differ among individual op-
erators despite the existing criteria for individual degrees 
of IFIS severity established by Chang and Campbell21. On 
the other hand, we only included surgeons with several 
years of experience in our study. We supported the gener-
ally established surgical recommendations for IFIS risk 
and achieved minimal rate intraoperative complications 
at the same time.

In our study 8 patients developed perioperative com-
plications, 6 of these patients were on tamsulosin therapy, 
2 of them were taking doxazosin. The rate of perioperative 
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complications in patients with IFIS on doxazosin (109 pa-
tients) and tamsulosin (52 patients) therapy is described 
in the study by Haridas et al.45. The study resulted in a 
significantly higher rate of perioperative complications 
in patients receiving tamsulosin compared with doxazo-
sin (13.5% versus 1.9%, P=0.0062). Doxazosin, like other 
non-selective α1-ARAs, has a lower binding affinity to the 
α1A-adrenergic receptor compared to tamsulosin, which 
may explain the lower incidence of IFIS and perioperative 
complications compared to selective α1-ARAs (ref.5,45-47).

In addition to pharmacological prophylactic ap-
proaches, the use of a viscoelastic material with a high 
concentration sodium hyaluronate is recommended in 
patients at high risk of developing IFIS, which acts as 
protection against iris incarceration in the corneal inci-
sions and the endothelium from damage28,29. In terms of 
surgical procedures, it is recommended to create appropri-
ate incision sizes and to entry anterior to the iris root48. It 
is also recommended to reduce the irrigation/aspiration 
flow with keeping the irrigation probe above the iris plane 
and away from the pupillary margin40. When implanting 
an intraocular lens, the cartridge should be turned with 
the bevelled end upwards to prevent prolapse of iris into 
it49. To create a larger pupil, we have iris hooks that dilate 
the pupil into a square shape. They have the disadvan-
tage of additional separate incisions, increasing the risk 
of postoperative inflammation23,24. Pupil expansion ring 
is another option that stabilizes the iris while minimizing 
deformation. No additional incisions are needed in case 
of pupil expansion ring. Pupil enlargement devices are 
recommended for severe forms of IFIS with significant 
miosis23. The disadvantage of mechanical expanders over 
pharmacological approaches is their higher cost. 

In our department, we mainly prefer the administra-
tion of epinephrine, mainly because of its elegant instilla-
tion and lower burden for the patient when compared to 
the preoperative drops. 

However, our study shows that epinephrine is not 
sufficiently effective in severe forms of IFIS. The higher 
prevalence of severe forms of IFIS despite the applica-
tion of epinephrine in our study is consistent with the 
study of Keklikci et al. Authors of the study describe that 
the use of epinephrine is appropriate and can be easily 
applied during surgery. However, it is only effective in ap-
proximately 50% of patients with IFIS and is ineffective 
in most of the eyes with severe forms of the syndrome25. 

The results of our study suggest that if a patient de-
velops severe IFIS in one operated eye, it is advisable 
to administer atropine sulfate 1% twice daily for a week 
before the planned surgery of the other eye to rule out the 
possibility of IFIS development. However, this hypothesis 
needs to be supported by further studies.

CONCLUSION

There is no current clear recommendation for preven-
tive pharmacological therapy for patients at high risk of 
IFIS. In the presented study, intracameral application of 

epinephrine was more effective in preventing mild IFIS 
forms. However, severe forms of IFIS were significantly 
more common in this group than in the atropine group. 

Further education of patients and physicians about the 
adverse effects of α1-ARAs on the iris dilator muscle is 
of utmost importance. Adequate awareness may prevent 
possible intraoperative complications. 

ABBREVIATIONS

IFIS, Intraoperative Floppy Iris Syndrome; α1-ARAs, 
alpha1-adrenergic receptor antagonists; LUTS, low uri-
nary tract symptoms; BHP, benign prostatic hyperplasia; 
BSS, balanced salt solution; M3, muscarinic acetylcholin-
ergic receptors; NSAIDs, nonsteroidal anti-inflammatory 
drugs.

Acknowledgement: We would like to thank Dr. Jana 
Zapletalová for statistical processing of the results and 
data interpretation.
The study was supported by the student project IGA_
LF_2023_026 of the Palacky University Olomouc.
Author contributions: All authors contributed to the study 
conception and design; MM, MK, ZS, BP: material prepa-
ration, data collection and analysis; MM: the first draft 
and changes to the manuscript; KM, MK: proofreading 
and suggestions for changes; All authors read and ap-
proved the final manuscript.
Conflict of interest statement: The authors state that there 
are no conflicts of interest regarding the publication of 
this article.
Ethic approval and informed consent: Study protocol was 
approved by the local Ethics Committee of University 
Hospital Olomouc and Faculty of Medicine, Palacky 
University Olomouc (Date 15 January 2024/ No.3/24). 
The study was performed in accordance with the tenets of 
the Declaration of Helsinki. The study protocol was reg-
istered in the Clinical Trial registry clinicaltrials.gov un-
der ID number NCT06266962, https://clinicaltrials.gov/
study/NCT06266962. Informed consent was obtained 
from all individual participants included in the study.

REFERENCES

	 1.	 Chang DF, Campbell JR. Intraoperative floppy iris syndrome associ-
ated with tamsulosin. J Cataract Refract Surg 2005;31(4):664-73.

	 2.	 Mazal Z. IFIS – Syndrom „vlající“ duhovky. Cesk a Slov Oftalmol 
2007;1(3):91-4. (In Czech)

	 3.	 Yang X, Liu Z, Fan Z, Grzybowski A, Wang N. A narrative review of 
intraoperative floppy iris syndrome: an update 2020. Ann Transl Med 
2020;8(22):1546.

	 4.	 Christou CD, Tsinopoulos I, Ziakas N, Tzamalis A. Intraoperative 
Floppy Iris Syndrome: Updated Perspectives.  Clin Ophthalmol 
2020;14:463-71. 

	 5.	 Chang DF, Campbell JR, Colin J, Schweitzer C; Study Surgeon Group. 
Prospective masked comparison of intraoperative floppy iris syn-
drome severity with tamsulosin versus alfuzosin. Ophthalmology 
2014;121(4):829-34.

	 6.	 Issa SA, Dagres E. Intraoperative floppy-iris syndrome and finasteride 
intake. J Cataract Refract Surg 2007;33:2142-3.



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2025; 169:XX.

7

	 7.	 Wong AC, Mak ST. Finasteride-associated cataract and intraoperative 
floppy-iris syndrome. J Cataract Refract Surg 2011;37:1351-4.

	 8. 	 Pringle E, Packard R. Antipsychotic agent as an etiologic agent of 
IFIS. J Cataract Refract Surg 2005;31:2240-1.

	 9.	 Bilgin B, Ilhan D, Çetinkaya A, Ünal M. Intraoperative floppy iris syn-
drome associated with quetiapine. Eye 2013;27:673.

10. 	 Ford RL, Sallam A, Towler HM. Intraoperative floppy iris syndrome 
associated with risperidone intake. Eur J Ophthalmol 2011;21:210-
11.

11. 	 Chatziralli IP, Sergentanis TN, Papazisis L, Moschos MM. Risk factors 
for intraoperative floppy iris syndrome: a retrospective study. Acta 
Ophthalmol 2012;90:e152-e153

12. 	 González-Martín-Moro J, González-López JJ, Zarallo-Gallardo J, 
Fernández-Miguel Y. Intraoperative floppy iris syndrome after treat-
ment with duloxetine: coincidence, association, or causality? Arch 
Soc Esp Oftalmol 2015;90:94-6.

13. 	 Ugarte M, Leong T, Rassam S, Kon CH. Intraoperative floppy-iris syn-
drome, alpha1-adrenergic antagonists, and chronic intake of mian-
serin: is there an association? J Cataract Refract Surg 2007;33:170.

14. 	 Gupta A, Srinivasan R. Floppy iris syndrome with oral imipramine: a 
case series. Indian J Ophthalmol 2012;60:136-8.

15. 	 Altiaylik Ozer P, Altiparmak UE, Unlu N, Hazirolan DO, Kasim R, 
Duman S. Intraoperative floppy-iris syndrome: comparison of 
tamsulosin and drugs other than alpha antagonists. Curr Eye Res 
2013;38:480-6.

16. 	 Fine IH, Dworetzky J, Hoffman RS, Packer M. Range of drugs associ-
ated with IFIS. J Cataract Refract Surg 2009;35:202.

17. 	 Calotti F, Steen D. Labetalol causing intraoperative floppy-iris syn-
drome. J Cataract Refract Surg 2007;33:170-1.

18. 	 Wahl M, Tipotsch-Maca SM, Vecsei-Marlovits PV. Intraoperative 
floppy iris syndrome and its association with various concurrent 
medications, bulbus length, patient age and gender. Graefes Arch 
Clin Exp Ophthalmol 2017;255(1):113-8. 

19. 	 Tzamalis A, Malyugin B, Ziakas N, Tsinopoulos I. Angiotensin receptor 
inhibitors as main predisposing factor for intraoperative floppy iris 
syndrome in women. J Cataract Refract Surg 2019;45(5):696-7.

20. 	 Lunacek A, Mohamad Al-Ali B, Radmayr C, Weber M, Horninger W, 
Findl O, Plas E. Ten years of intraoperative floppy iris syndrome in 
the era of α-blockers. Cent European J Urol 2018;71(1):98-104.

21. 	 Chang DF, Osher RH, Wang L, Koch DD. Prospective multicenter 
evaluation of cataract surgery in patients taking tamsulosin 
(Flomax). Ophthalmology 2007;114(5):957-64.

22. 	 Nguyen DQ, Sebastian RT, Kyle G. Surgeon's experiences of the in-
traoperative floppy iris syndrome in the United Kingdom. Eye (Lond) 
2007;21(3):443-4.

23. Storr-Paulsen A, Jørgensen JS, Norregaard JC, Thulesen J. Corneal 
endothelial cell changes after cataract surgery in patients on sys-
temic sympathetic α-1a antagonist medication (tamsulosin). Acta 
Ophthalmol 2014;92(4):359-63. 

24. 	 Enright JM, Karacal H, Tsai LM. Floppy iris syndrome and cataract 
surgery. Curr Opin Ophthalmol 2017;28(1):29-34.

25. 	 Keklikci U, Isen K, Unlu K, Celik Y, Karahan M. Incidence, clinical find-
ings and management of intraoperative floppy iris syndrome associ-
ated with tamsulosin. Acta Ophthalmol 2009;87(3):306-9.

26. 	 Bendel RE, Phillips MB. Preoperative use of atropine to prevent in-
traoperative floppy-iris syndrome in patients taking tamsulosin. J 
Cataract Refract Surg 2006;32(10):1603-5. 

27. 	 Lorente R, de Rojas V, Vázquez de Parga P, Moreno C, Varela J, 
Landaluce ML, Méndez J, Lorente B. Intracameral phenylephrine 
1.5% for prophylaxis against intraoperative floppy iris syndrome: 
prospective, randomized fellow eye study.  Ophthalmology 
2012;119(10):2053-8.

28. 	 Arshinoff SA. Dispersive-cohesive viscoelastic soft shell technique. J 
Cataract Refract Surg 1999;25(2):167-73.

29. 	 Arshinoff SA. Modified SST-USST for tamsulosin-associated intraop-
erative floppy-iris syndrome. J Cataract Refract Surg 2006;32(4):559-
61.

30. 	 Chen AA, Kelly JP, Bhandari A, Wu MC. Pharmacologic prophylaxis 
and risk factors for intraoperative floppy-iris syndrome in phaco-

emulsification performed by resident physicians. J Cataract Refract 
Surg 2010;36(6):898-905. 

31. 	 Ozcura F, Gultekin Irgat S. Bilateral Intraoperative Floppy Iris 
Syndrome Associated with Silodosin Intake. Eurasian J Med 
2020;52:100-2.

32. 	 Christou CD, Kourouklidou M, Mataftsi A, Oustoglou E, Ziakas N, 
Tzamalis A. Silodosin as a predisposing factor of intraoperative flop-
py iris syndrome (IFIS): an observational propensity score-matching 
cohort study. Int Ophthalmol 2022;42:393-9.

33. 	 Shibata K, Foglar R, Horie K, Obika K, Sakamoto A, Ogawa S, 
Tsujimoto G. KMD-3213, a novel, potent, alpha 1a-adrenoceptor-se-
lective antagonist: characterization using recombinant human alpha 
1-adrenoceptors and native tissues. Mol Pharmacol 1995;48(2):250-
8. 

34. 	 Klečka J, Hora M. Benigní hyperplazie prostaty a současné trendy 
v léčbě. Urologie pro Praxi 2007;3:120-6. (In Czech)

35. 	 Slíva J, Votava M. Léčiva používaná v porodnictví a urologii. In: Blahoš 
J, editor. Farmakologie. Praha: Triton 2011. p. 320-321. (In Czech)

36. 	 Kaczmarek IA, Prost ME, Wasyluk J. Clinical risk factors associated 
with intraoperative floppy iris syndrome: a prospective study. Int 
Ophthalmol 2019;39(3):541-9.

37. 	 Sharon T, Hecht I, Atar Vardi M, Eremenko R, Assia EI, Pras E, Safir 
M. Preoperative atropine and non-steroidal anti-inflammatory drugs 
for the prevention of intraoperative floppy iris syndrome. Graefes 
Arch Clin Exp Ophthalmol 2022;260(3):893-900. 

38. 	 Nuzzi R, Arnoffi P, Tridico F. Best Prophylactic Strategy in Groups 
at Risk of Intraoperative Floppy Iris Syndrome Development: 
Comparison Between Atropine Instillation and Adrenaline 
Intracameral Injection. Open Ophthalmol J 2018;12:34-40. 

39. 	 Masket S, Belani S. Combined preoperative topical atropine sulfate 
1% and intracameral nonpreserved epinephrine hydrochloride 
1:4000 for management of intraoperative floppy-iris syndrome. J 
Cataract Refract Surg 2007;33(4):580-2. 

40. 	 Tint NL, Dhillon AS, Alexander P. Management of intraoperative 
iris prolapse: stepwise practical approach. J Cataract Refract Surg 
2012;38(10):1845-52. 

41. 	 Zanetti FR, Fulco EA, Chaves FR, da Costa Pinto AP, Arieta CE, Lira 
RP. Effect of preoperative use of topical prednisolone acetate, ke-
torolac tromethamine, nepafenac and placebo, on the maintenance 
of intraoperative mydriasis during cataract surgery: a randomized 
trial. Indian J Ophthalmol 2012;60(4):277-81. 

42. 	 Silverstein SM, Rana VK, Stephens R, Segars L, Pankratz J, Rana S, 
Juzych MS, Nariman N. Effect of phenylephrine 1.0%-ketorolac 0.3% 
injection on tamsulosin-associated intraoperative floppy-iris syn-
drome. J Cataract Refract Surg 2018;44(9):1103-08. 

43. 	 Chatziralli IP, Sergentanis TN. Risk factors for intraoperative floppy 
iris syndrome: a meta-analysis. Ophthalmology 2011;118(4):730-5.

44. 	 Altan-Yaycioglu R, Gedik S, Pelit A, Akova YA, Akman A. Clinical fac-
tors associated with floppy iris signs: a prospective study from two 
centers. Ophthalmic Surg Lasers Imaging 2009;40(3):232-8.

45. 	 Haridas A, Syrimi M, Al-Ahmar B, Hingorani M. Intraoperative floppy 
iris syndrome (IFIS) in patients receiving tamsulosin or doxazosin-a 
UK-based comparison of incidence and complication rates. Graefes 
Arch Clin Exp Ophthalmol 2013;251(6):1541-5.

46. 	 Oshika T, Ohashi Y, Inamura M, Ohki K, Okamoto S, Koyama T, 
Sakabe I, Takahashi K, Fujita Y, Miyoshi T, Yasuma T. Incidence of 
intraoperative floppy iris syndrome in patients on either systemic 
or topical alpha(1)-adrenoceptor antagonist. Am J Ophthalmol 
2007;143(1):150-1.

47. 	 Venkatesh R, Veena K, Gupta S, Ravindran RD. Intraoperative flop-
py iris syndrome associated with terazosin. Indian J Ophthalmol 
2007;55(5):395-6.

48. 	 Chang DF, Braga-Mele R, Mamalis N, Masket S, Miller KM, Nichamin 
LD, Packard RB, Packer M, ASCRS Cataract Clinical Committee. ASCRS 
White Paper: clinical review of intraoperative floppy-iris syndrome. J 
Cataract Refract Surg 2008;34(12):2153-62. 

49. 	 Steinert RF. Cataract Surgery, 3rd Edition, United States: Saunders; 
2009.


