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Introduction: We described a one-handed rotational phacoemulsification technique to 
decrease phaco time and power, and surgical stress on the cornea in eyes with different 
types of cataract.
Methods: In this technique a single sutureless corneal incision was made without any side- 
port incision. After hydrodissection and hydrodelamination were performed, a phaco tip was 
positioned in contact with the nucleus beside the capsulorhexis edge. By using a peristaltic 
pump, phacoemulsification was started with high levels of vacuum to keep the probe tip on 
the edge of the lens and to ensure the rotation of the nucleus, and with low ultrasound energy. 
The torsional mode used required less occlusion time and volume of fluid. The inclination of 
the tip was modified to 45-degree, directing it toward the lens center. So the nucleus was 
aspirated from the periphery toward the center by a rotational movement.
Results: The eye in the technical video had a NC4-NO4 cataract. The preoperative vision in 
this eye was 20/100 with no improvement with refraction. On postoperative day 1, visual 
acuity had improved to 20/20. We recorded low intraoperative parameters including ultra-
sound time (21.4 sec), phacoemulsification power (73%), balanced salt solution used 
(31 mL) and cumulative dissipated energy (7.27) at the conclusion of the case. After 1 
month, Central Corneal Thickness changed from 504 µm to 516 µm, and Endothelial Cell 
Loss was 1.15%.
Conclusion: This technique uses a single clear corneal incision, high vacuum and low 
ultrasound power to reduce the exposition to excessive surgical maneuvers, fluid turbulence 
and ultrasound energy.
Keywords: cataract surgery, single corneal incision, one-handed phacoemulsification, 
phaco-rolling

Introduction
Phacoemulsification technique has become a common and effective surgical 
method for small-incision cataract surgery since Kelman’s invention of phacoemul-
sification in 1967. Different variations of surgical technique and innovations in 
technology made surgery safer in term of endothelial damage and more efficient in 
term of functional outcomes.

In the nineties, different techniques were designed including the “divide-and- 
conquer”1,2 and phaco-chop with its variations.3–5

Subsequently, an innovative bimanual approach called “phaco-rolling techni-
que” for soft and medium-hard nuclear cataracts, firstly described by Gϋell et al, 
was defined to reduce phacoemulsification time and energy, maintaining a constant 
irrigation/aspiration, minimizing instrument movement within the eye and 
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decreasing corneal distortion.6 Recently, Jardine et al 
described a bimanual cataract extraction using the carousel 
technique in the posterior chamber.7 However, this techni-
que was dependent on the newly designed tip with a 3-port 
irrigation system.

These techniques used also a chopper through a corneal 
side port; however, the chopper can tear the anterior or 
posterior capsule, causing zonulysis or lens drop,8 and the 
creation of a corneal side port can rotate the axis of 
astigmatism.9

In order to avoid a side-port incision, reduce surgical 
manipulations and minimize ultrasound energy, we 
describe a one-handed rotational technique to perform 
phacoemulsification in the bag through a single incision 
for different types of cataracts.

Methods
We reported a single patient case report to describe 
a surgical approach for different types of cataract using 
a single corneal incision without any side-port access, high 
vacuum and low ultrasound power. We recorded machine 
setting for different surgical steps, intraoperative technical 
parameters as ultrasound time (sec), phacoemulsification 
power (%), balanced salt solution used (mL) and cumula-
tive dissipated energy [total phacoemulsification time 
(min)×average phacoemulsification power] + [torsional 
time (sec)×0.4×avarage torsional amplitude (%)].

This report contains no unique identifiers and was 
approved by the local institutional review board. Surgical 
consent was obtained from the patient.

Surgical Technique
Preoperatively, the patient is treated with topical ofloxacin 
and non-steroidal anti-inflammatory drug (NSAID, brom-
fenac) three times a day for 2 days prior to surgery.

Before starting surgery, the eyelid and periorbital skin 
are prepared with 10% povidone-iodine. Mydriasert 
ophthalmic insert (combination of phenylephrine hydro-
chloride (5.4 mg) and Tropicamide (0.28 mg)) are preo-
peratively used to achieve pupil dilation. Surgery is 
performed under topical anesthesia. Topical 5% povidone- 
iodine solution is instilled before surgery and at the end of 
surgery. No additional equipment is required for this tech-
nique compared with traditional phaco, as the Ocular 
Viscoelastic Device (OVD, IAL-F® (Bausch & Lomb, 
Rochester, NY)) and the phacoemulsification machine 
(INFINITI® Vision System Alcon Laboratories, Inc, Fort 
Worth, Tex, US).

After surgery, a treatment consisting of corticosteroid– 
antibiotic combination eye drops and NSAID eye drops 
with tapered frequency is administered.

Steps
A clear corneal sutureless 2.4 mm incision is made by 
a precalibrated knife. No paracentesis is performed. The 
anterior chamber is filled with OVD. A continuous curvi-
linear capsulorhexis (CCC) of 5.5 mm is created with 
a capsulorhexis forceps. After the hydrodissection, sur-
geon performs the hydrodelineation with balanced salt 
solution (BSS®) using a flat-tip cannula. A complete rota-
tion of the lens within the capsular bag is realized. 
Subsequently, a 15-degree phaco-tip is angled steeply pos-
terior in the mid-periphery of the nucleus beside the cap-
sulorhexis edge and in contact with the nucleus-epinucleus 
surface, so the nucleus is turned on its horizontal axis 
within the capsular bag.

High levels of aspiration (machine setting: power, 0%; 
vacuum, 450 mmHg; aspiration, 37 cc/min; Ozil, 100%; 
bottle height, 110 cm) are used to keep the probe tip 
occluded on the edge of the lens and to ensure the rotation 
of the nucleus. The surgeon modifies the inclination of the 
tip to 45-degree, directing it toward the lens center. During 
this phase, a short series of ultrasound is used to allow 
moving emulsified nucleus through the aspiration line. The 
nucleus is aspirated starting from the periphery toward the 
center with a rotational movement.

At the end of this phase, the endo-nucleus is aspirated 
in the center of the bag, far from the capsular bag. Also, 
the epi-nucleus is emulsified and aspirated.

At the end of phacoemulsification, the irrigation/aspira-
tion of residual cortex is performed (machine setting: 
vacuum, 350 mmHg; aspiration, 30 cc/min; bottle height, 
85 cm) followed by the posterior capsule polishing (machine 
setting: vacuum, 20 mmHg; aspiration, 10 cc/min, bottle 
height, 80 cm) (Figure 1). The intraocular lens (IOL) is 
then inserted into the capsular bag using the corresponding 
injector. At the end of surgery the OVD is removed 
(machine setting: vacuum, 600 mmHg; aspiration, 40 cc/ 
min; bottle height, 80 cm) (Supplementary Video 1)

A solution of 0.1 mL Cefuroxime (Aprokam®) is intro-
duced into the anterior chamber and finally the corneal 
incision is hydro-sutured.

Results
The patient in the Figure 1 and technical Supplementary 
Video 1 had a NC4-NO4 cataract (according to the Lens 
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Opacities Classification System III). The preoperative 
vision in this eye was 20/100 with no improvement with 
refraction. Using the one-handed rotational technique, we 
recorded an ultrasound time of 21.4 sec, 
a phacoemulsification power of 73%, a quantitative of 
balanced salt solution used of 31 mL and a cumulative 
dissipated energy of 7.27 at the conclusion of the case. On 
postoperative day 1, visual acuity had improved to 20/20. 
After 1 month, Central Corneal Thickness changed from 
504 µm to 516 µm, and Endothelial Cell Loss was 1.15%. 
No complications were reported.

Discussion
We present the one-handed rotational phacoemulsification 
technique that uses a single clear corneal incision, high 
vacuum and low ultrasound power to perform 
phacoemulsification.

Previously, phaco-rolling technique was tailored to 
reduce the excessive and repetitive surgical movements in 

the anterior chamber and the exposition of endothelial cells 
to the ultrasound energy compared with conventional 
technique.6,7 This technique uses a bimanual approach, the 
phaco-tip in one hand and the manipulator to keep the lens 
in a correct position during rotational movement in the other 
one. Moreover, in “Phaco-rolling Technique” by Guell et al6 

and carouseling approach by Jardine et al7 a side-port inci-
sion was performed. To date, small incision cataract surgery 
is considered a refractive surgery, targeting early visual 
rehabilitation and emmetropia. Any incision will affect the 
corneal structure and alter the astigmatism. So, if side-port 
instrumentation could provide stability for the eye, permits 
greater efficiency and less turbulence, the side-port incision 
could influence the post-surgical astigmatism.9,10 Moreover, 
the side-port incision also must be well constructed and 
protected from damage during surgery. Inserting instru-
ments or performing excessive manipulation through these 
incisions can favourite potential leakage and increase 
the risk of endophthalmitis.11–13 So, we designed 

Figure 1 (A) The 15-degree phaco tip is positioned in contact with the nucleus–epinucleus surface so the nucleus was turned on its horizontal axis within the capsular bag. 
(B) The lens begins to rotate when phacoemulsification is started using a short series of ultrasound. (C) The volume is progressively reduced from the periphery toward the 
center by phacosuction and emulsification. (D) Also the epi-nucleus is emulsified and aspirated. (E, F) The irrigation/aspiration of residual cortex and the posterior capsule 
polishing are performed.
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a single-handly approach realized through a single corneal 
incision without any side-port incision to further reduce 
surgical stress on the cornea and the risk of incision- 
related infection without any increase of surgical manipula-
tions in the eye. The complete hydrodissection and 
hydrodelamination, the correct position and inclination of 
the phaco-tip and the high aspiration can allow to perform 
surgery using a single hand. The rotation or rolling is 
a crucial step of this technique and care should be taken 
to avoid nucleus dislocation in the anterior chamber. So, the 
occlusion of the phaco tip should not be interrupted during 
the whole emulsification phase of the nucleus. 
A combination of phacosuction and emulsification is per-
formed with this technique. This reduces the use of ultra-
sound and fluid. As reported in the above-mentioned case, 
phaco-rolling approach takes low intraoperative parameters 
as ultrasound time and power, and cumulative dissipated 
energy. Also, the quantitative of BSS® used was low, redu-
cing the turbulence in the anterior chamber. It is well known 
that ultrasound time, ultrasound power, cumulative dissi-
pated energy and volume of fluid used are important risk 
factors for endothelial cell loss after phacoemulsification.14 

The fluidics control on phaco machine used prevents the 
collapse of the anterior chamber, so we can use high levels 
of vacuum and flow, and little ultrasound power. The high 
vacuum and flow rate increase the rotational movement and, 
therefore, allow the aspiration of the nucleus in a shorter 
time than conventional surgery. Also, the risk of capsular 
rupture can be limited by the continuous occlusion of the 
tip. Differently from previous reports by Gϋell and Jardine, 
we use the torsional mode combined to the Ozil IP software 
of the Infiniti Vision System (Alcon Laboratories, Inc.) that 
requires less occlusion time and BSS®, improving the effi-
ciency and safety of the procedure.15 In the paper by Gϋell, 
the use of a Venturi phaco pump was strongly recom-
mended, although it is possible to use a peristaltic pump.6 

We usually work with our phaco unit (INFINITI, Alcon 
Surgical) using a peristaltic pump without any technical 
problems. Different IOLs with different design including 
multipiece or monobloc, plate or open-loop style, angulated 
or planar haptics, different optic geometry, could be placed 
in the capsular bag in all the eyes underwent this surgical 
technique. The surgeon experience and well-performed sur-
gical maneuvers including hydrodissection and hydrodela-
mination, nucleus rotation and phaco-tip occlusion could 
limit intraoperative and postoperative complications redu-
cing the stress on the posterior capsule, the zonule and 
corneal endothelium. So, we speculate that this technique 

could be useful for experienced surgeon to treat soft and 
medium-hard uncomplicated cataracts but also complex 
cataract due to compromised endothelium or weak zonule, 
myopic condition and previous vitrectomy.
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