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ABSTRACT

Intraoperative intraocular bleeding can present
a major challenge during anterior segment
operations, such as cataract and glaucoma sur-
gery. In the presence of significant intraocular
bleeding, the surgeon may be unable to proceed
if the bleeding cannot be controlled. Uncon-
trolled bleeding may also result in intraopera-
tive or postoperative complications.
Intracameral injection of phenylephrine was
used in three consecutive cases of intraoperative
anterior chamber bleeding during cataract sur-
gery, one of which was combined with CyPass�

Micro-Stent insertion. This resulted in complete
cessation of bleeding within a minute of the
injection. No further intraoperative or postop-
erative hemorrhage was seen. As far as we know,
this is the first report of intracameral phenyle-
phrine use intraoperatively to successfully stop

anterior chamber bleeding, enabling safe com-
pletion of surgery.
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INTRODUCTION

Intraoperative intraocular bleeding can present
a major challenge during anterior segment
operations, such as cataract surgery. In the
presence of significant uncontrollable intraoc-
ular bleeding, the surgeon may be unable to
proceed if the bleeding cannot be controlled.
Furthermore, it can result in post-operative
hyphema, which can in turn lead to raised
intraocular pressure (IOP) and corneal staining.

Intraoperative anterior chamber bleeding
can have various causes, such as iatrogenic iris
trauma, abnormal blood vessels or be seemingly
spontaneous. A number of intraoperative tech-
niques can be utilised to control intraocular
bleeding. A watch and wait approach may lead
to spontaneous cessation of bleeding. In cases of
significant bleeding or impaired clotting, this
may be ineffective. Moreover, if the bleeding
does stop naturally, it may restart sponta-
neously or with further intraocular manuevers.
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The anterior segment can be tamponaded with
viscoelastic, air or saline solution. During sig-
nificant active bleeding, this may be ineffective.
Raising the IOP through tamponading can be
painful under topical anesthesia (now used in
[90% of cataract surgery) [1], and is a risk
factor for optic disc damage in patients with
advanced glaucoma.

Phenylephrine is an a-1 adrenergic receptor
agonist which is used in ophthalmology to
achieve and maintain pupillary dilation [2]. It is
used for pre-operative dilation either in the
form of eye drops or a pellet inserted into the
inferior fornix. It can also be injected intra-
camerally to induce or improve pupillary
dilatation [2, 3].

In 2016, the first author used intracameral
phenylephrine 2.5% to halt the significant iris
bleeding during cataract surgery. This manoeu-
vre succeeded in complete cessation of the
bleeding within one minute. Based on this
experience, intracameral injection of 0.3 ml
phenylephrine 2.5% (undiluted) was used in
three consecutive cases of intraocular bleeding
during cataract surgery, one of which was
combined with CyPass� Micro-Stent insertion.
As far as we know, this is the first report of
intracameral phenylephrine use intraopera-
tively to successfully stop intraocular bleeding,
enabling safe completion of surgery. We pro-
pose that intracameral phenylephrine can be
valuable in controlling intraocular bleeding, by
causing vasoconstriction until coagulation of
the bleeding vessel occurs.

CASE PRESENTATIONS

Compliance with Ethics Guidelines

Informed consent was obtained from all indi-
vidual participants for being included in the
study.

Case 1

A 76-year-old woman presented with reduced
vision due to cataract formation in her only eye
with useful vision. Relevant examination

findings of the operated eye are in Table 1. She
therefore underwent cataract surgery [pha-
coemulsification with intraocular lens (IOL)
insertion].

Intraoperatively, during the irrigation and
aspiration of the lens cortex, significant
intraocular bleeding started. The cause of this is
not certain, but probably due to iris or ciliary
body trauma. For five minutes, continued irri-
gation and aspiration was very challenging due
to the continued significant bleeding which
appeared to originate behind the iris. Video
recording of the case was therefore started (see
Video) https://doi.org/10.6084/m9.figshare.
7623983. Due to the magnitude of bleeding, it
was felt that tamponade would not work. Then
0.3 ml phenylephrine 2.5% (undiluted) was
therefore injected intracamerally. As shown in
the video recording, further irrigation and
aspiration of the anterior chamber revealed that
bleeding completely stopped. No further intra-
operative bleeding was observed thereafter, and
the case was finished successfully.

Case 2

A 78-year-old man on systemic warfarin and
tamsulosin tablets had phacoemulsification
with IOL insertion. Pre-operative findings are
shown in Table 1. Intracameral phenylephrine
was used initially to improve pupil dilation.
Despite this, iris bleeding occurred at the end of
surgery. Intracameral phenylephrine (same
concentration as initial injection) was used to
control the bleeding. The bleeding point on the
iris was seen to stop bleeding about one minute
post injection. No further intraoperative bleed-
ing was observed, and the surgery was com-
pleted uneventfully.

Case 3

An 82-year-old man on aspirin had left pha-
coemulsification with IOL and Cypass� Micro-
Stent insertion, having had the same procedure
(uncomplicated) to his right eye 2 months prior
to this. Ab-interno insertion of the CyPass�

Micro-Stent into the supraciliary space (second
attempt) resulted in significant intraocular
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bleeding obscuring view of the anterior seg-
ment. The bleeding continued despite irrigation
and aspiration of the anterior segment. Intra-
cameral phenylephrine was therefore injected,
and the bleeding completely stopped within
one minute of this injection. Further irrigation/
aspiration did not result in more bleeding, and
the operation was successfully completed.

Post-operative Findings

In all three cases, hyphema was not detected at
any of the post-operative visits. Post-operative
findings are summarized in Table 1. Case 1 had

low IOP the first two post-operative visits,
which returned to normal levels at clinic review
day 17 post-operatively (11 mmHg). On exami-
nation, no cause for this was found, and there
was no evidence of a link to use of intracameral
phenylephrine. None of the three patients
developed post-operative cystoid macular
oedema at up to 2 months follow-up.

DISCUSSION

This appears to be the first report of the use of
intracameral phenylephrine for controlling
intraocular bleeding during cataract surgery.

Table 1 Demographics, pre-operative and post-operative findings

Case 1 Case 2 Case 3

Demographics

Age (years) 76 78 82

Gender Female Male Male

Pre-operative findings

Visual acuity

(operated eye)

6/36 with spectacles, improving to

6/18 with pinhole

6/12 with spectacles and pinhole 6/9 unaided and

pinhole

Risk factors for

bleeding

High myopia (Refraction: - 19.0

dioptres, axial length: 31.38 mm)

Deep peripheral cornea stromal

vessels

Oral medications: Warfarin and

Tamsulosin (floppy iris syndrome

present)

CyPass� Micro-

Stent insertion

Oral aspirin

Pre-operative dilation 3 applications of phenylephrine

2.5% and cyclopentolate 1%

drops

Mydriasert� ophthalmic insert Mydriasert�

ophthalmic

insert

Post-operative findings

Post-operative review

days

3, 13, 17 days 3 and 17 days 6 days

Best corrected visual

acuity (operated eye)

6/18 6/9 6/6

Intraocular pressure 2 mmHg (day 3), 5 mmHg (days

13), 11 mmHg (day 17)

7 mmHg (8 mmHg in other eye) 7 mmHg

(9 mmHg in

other eye)

Hyphema Absent Absent Absent

Other findings CyPass correctly

positioned
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Physiologically, the observed cessation of
bleeding makes sense in light of the known
potent vasoconstrictive properties of phenyle-
phrine. Phenylephrine injected intravitreally in
rabbits has been shown to result in iris-ciliary
vessel vasoconstriction [4].

Topical phenylephrine or Mydriasert� oph-
thalmic insert was used pre-operatively in all
three cases. The latter is removed from the
conjunctival fornix a few minutes before the
surgery. Animal models have shown that
phenylephrine is present in the aqueous
humor for at least 2 h following topical drops
instillation [5]. Despite this, intraocular bleed-
ing occurred, and was only stopped when
phenylephrine was injected intracamerally.
There are several explanations for this. Firstly,
irrigation and aspiration of anterior chamber
fluid may have washed out residual pre-opera-
tive phenylephrine. The duration of vasocon-
striction has not been studied as far as we
know after phenylephrine washout. However,
further irrigation and aspiration after intra-
cameral phenylephrine injection (to stop
bleeding), did not result in re-bleeding. The
efficacy of intracameral phenylephrine may
therefore be due to the higher concentration
achieved in the aqueous as compared to pre-
operative topical application. It is interesting
that case 2 had intracameral phenylephrine at
the start of surgery yet developed iris bleeding
towards the end of surgery. The operation was
not prolonged (20 min), suggesting that short
duration of action of the first intracameral
phenylephrine injection is less likely to explain
the bleeding occurring towards the end of
surgery. One hypothesis is therefore that the
efficacy of phenylephrine is due to the direct
vasoconstrictive effect on the exposed bleeding
vessel.

There are theoretical concerns regarding
vasodilation of the vessel after initial vasocon-
striction leading to further intraocular bleeding.
This was not observed intraoperatively in these
cases, and no hyphema was seen in any of the
post-operative visits.

Intraocular adrenaline 0.1% is known to
have a vasoconstrictive effect on iris vessels in
rat eyes [6]. All three surgical cases had 0.5 ml of
adrenaline 1:1000 infused into 500 ml of

balanced saline solution (BSS) irrigation solu-
tion (i.e., adrenaline 0.1%). Irrigation and aspi-
ration of the anterior segment with this
solution did not succeed in halting the bleed-
ing. This case series suggests that intracameral
phenylephrine is much more effective in con-
trolling significant intraoperative intraocular
bleeding.

Albeit a few sporadic case reports, no sig-
nificantly increased risk of systemic or post-
operative ophthalmological complications
have been reported with intracameral
phenylephrine 2.5% use [2, 3, 7]. A concen-
tration of 2.5% has been recommended for
operating room use [8].

In our case series, 0.3 ml injection of 2.5%
phenylephrine was used. A retrospective study
found that a 0.6 ml intracameral injection of
diluted phenylephrine (0.3 ml phenylephrine
2.5% mixed with 0.3 ml BSS) was not found to
be associated with complications in the short-
and medium term [7]. Phenylephrine is a vaso-
pressor, however, and there are case reports of
cardiovascular complications [9]. Circulatory
monitoring of patients for increased blood
pressure and heart rate/rhythm changes is
therefore advisable.

Although intracameral phenylephrine was
not found to be associated with post-operative
complications, no corneal endothelial cell
counts nor corneal thickness measurements
were performed to assess for endothelial toxic-
ity. Also, as this is not a controlled study, it is
not possible to state how much faster the
bleeding is controlled with phenylephrine as
compared with observation.

CONCLUSION

Intracameral phenylephrine has a potential
application for the cessation of anterior cham-
ber bleeding during intraocular surgery. This
technique may be particularly helpful in light of
the rising trend of combined cataract surgery
with minimally invasive glaucoma shunts, in
which the risk of intraocular bleeding intraop-
eratively can be substantially higher.
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