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MANAGING A 
MALPOSITIONED 
TORIC IOL
Intraoperative guidance can help to 
ensure rotation to the correct axis.

Toric IOLs are a versatile 
and robust solution for 
the correction of corneal 
astigmatism during cataract 

surgery. However, this benefit can 
vanish when the lens is not placed 
on the right axis of the eye or when 
it rotates after surgery.1-6 On average, 
a rotation of 3° reduces astigmatic 
correction by around 5%. 

Our opinion is that, if a toric IOL 
is misplaced by 5° or more, further 
correction is required. Usually such 
correction can be achieved by IOL 
rotation based on one of the online 
toric IOL calculators, with the correct 
astigmatic axis marked either manually 
or with the assistance of a device such 
as the Callisto eye (Carl Zeiss Meditec). 
This secondary surgery should be 

conducted before the process of 
fibrosis begins in the lens capsule. 
Otherwise, IOL rotation can be difficult 
and can even lead to zonular damage.

In the case described here, we 
illustrate the impact of a minimal 
misplacement of a toric IOL and the 
positive effect of corrective rotation on 
the final refraction.

 CASE REPORT 
A 50-year-old woman presented 

to us after uneventful refractive lens 
exchange (RLE) with toric trifocal IOLs 
implanted bilaterally. Preoperative 
refraction in the patient’s right eye 
was -8.00 -3.00 x 168°. In December 
2019, RLE was performed with 
implantation of an AT LISA tri toric 
939MP (Carl Zeiss Meditec), with 
sphere power of 10.50 D and cylinder 
of 3.00 D, at 72° with manual marking 
of the axis. 

At 6 weeks postoperative, refraction 
appeared to be +0.75 -1.25 x 17°, 
and the patient’s corrected distance 
visual acuity (CDVA) was 0.1 logMAR, 
uncorrected distance visual acuity 
(UDVA) was 0.3 logMAR, uncorrected 
near visual acuity at 40 cm was 

0.3 logMAR, and uncorrected 
intermediate visual acuity at 70 cm 
was 0.4 logMAR. The IOL was found 
to be on the 55° axis, in contrast with 
the intended axis of 72°. The patient 
complained of uncorrected double 
vision and a high level of dysphotopsia. 

Ten weeks after implantation, IOL 
rotation was performed. In surgery, 
the clear corneal paracenteses were 
reopened, and the anterior chamber 
was stabilized with a 1% hyaluronic 
acid OVD. The anterior capsule 
was then slowly loosened from the 
anterior optic, and the haptics were 
freed using the same OVD on a Sauter 
hydrodissection cannula. 

The correct axis was defined 
intraoperatively using the Callisto eye 
(Figures 1 and 2) and based on the 
recommendation of the Toric Results 
Analyzer of Berdahl and Hardten. The 
IOL was rotated 12° counterclockwise 
from the measured position to reach 
the 67° axis. After the IOL was rotated 
to the intended axis, the position 
was confirmed using the Callisto eye. 
The OVD was then extracted using 
bimanual irrigation and aspiration, and 
the paracenteses were hydrated with 
balanced saline solution. 

One day after the rotation 
procedure, the refraction in the right 
eye was +0.25 -0.75 x 21°, and UDVA 
improved to 0.1 logMAR with a CDVA 
of 0.0 logMAR. One week later, UDVA 
had improved to 0.0 logMAR and 
CDVA to -0.1 logMAR with a residual 
refraction of +0.25 -0.50 x 44°. 

As the patient had already 
noticed significant improvement at 
day 1 and no more double vision or 
dysphotopsia, no further treatment 
seemed necessary.
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 DISCUSSION 
Miscalculation of toric IOL 

marking points or refractive error, 
misplacement of the IOL during or 
after surgery, and pre- or postoperative 
dry eye disease can lead to residual 
astigmatic error. Some of these 
factors are not predictable, and even 
accurate preoperative calculations can 
result in residual astigmatism after 
cataract surgery. 

In general, we suggest secondary 
rotation of a toric IOL misaligned 
by 5° or more. Misalignment of less 
than that amount is difficult to 
correct, and the influence of opening 
the wound itself could cause a shift 
of axis. 

Another key factor is the timing 
of IOL rotation. Especially in cases of 
early rotation, the capsular bag may 
still be too large, and the IOL could 
rotate again. We prefer to perform 

rotation at around 6 to 15 weeks 
after the primary surgery, so that 
the capsule has shrunk already but 
fibrosis is minimal.

By following these guidelines, 
we have experienced success 
in correcting misaligned toric 
IOLs. We hope these pointers are 
helpful for readers who encounter 
this bothersome postoperative 
complication of toric IOL 
implantation.
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Figure 1. Adjusting the reference image to intraoperative view with Callisto eye. Figure 2. Intraoperative IOL alignment of the AT LISA tri toric with Callisto eye.

“IN GENERAL, WE SUGGEST SECONDARY 
ROTATION OF A TORIC IOL MISALIGNED BY 5° 
OR MORE. MISALIGNMENT OF LESS THAN THAT 
AMOUNT IS DIFFICULT TO CORRECT, AND THE 
INFLUENCE OF OPENING THE WOUND ITSELF 
COULD CAUSE A SHIFT OF AXIS.”

—AHMAD S. ALFAAR, MSc MD; FLORIAN T.A.  
KRETZ, MD, FEBO; AND HAYTHAM SALEH, FEBO
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MANAGEMENT 
OF DISLOCATED 
PRESBYOPIA-
CORRECTING IOLS
Strategies may be chosen based on 
the particulars of the case.

A s innovation surrounding 
cataract and refractive 
surgery evolves, we are 
afforded the opportunity 

not only to improve but also to 
enhance our patients’ vision. The results 
achieved with presbyopia-correcting 
IOLs have steadily improved over time, 
and at the same time potential side 
effects have decreased. 

That being said, most cataract 
surgeons understand that not every 
patient is an ideal candidate for a 
presbyopia-correcting IOL.1,2 Certain 
personality traits, career profiles, and 
anatomic findings can predispose 
patients to a less-than-successful 
surgical result.1 Screening patients 
carefully for findings such as zonular 
laxity and phacodonesis and providing 
comprehensive explanations of 
the risks, benefits, and alternatives 
associated with presbyopia-correcting 

IOLs can help surgeons to produce 
happy postoperative patients. 

Still, there will be cases—fortunately 
not commonly—when a patient 
may experience dislocation of 
a presbyopia-correcting IOL.2-6 
Early causes of dislocation include 
complications during surgery (eg, 
vitreous loss, zonular loss, zonular 
damage) and IOL malpositioning. 
Late causes of dislocation can include 
trauma, pseudoexfoliation, capsular 
contraction, and subsequent posterior 
segment surgical procedures. There have 
been case reports of IOL decentration 
after intravitreal injection, and IOL tilt 
can occur after vitrectomy as well.6

 HAVE A PLAN 
Because centration is crucial to the 

performance of presbyopia-correcting 
IOLs, it is important not only to 
recognize decentration when it 
happens but also to have a plan for 
management.2-5,7,8 It is also crucial to 
check for signs of decentration before 
performing Nd:YAG capsulotomy; the 
posterior capsular opening can make 
subsequent repositioning or exchange 
surgeries more difficult.2

Management strategies for a 
decentered presbyopia-correcting IOL 
can be chosen based on the severity, 
location, and nature of the decentration. 
Mild decentration can be managed 
by returning to the OR, meticulously 
polishing the capsule to remove lens 
epithelial cells, and placing a capsular 
tension ring (CTR). All of these can be 
done through a small incision.5,8 

When a CTR is used, it can be placed 
into the capsular bag at any time after 
creation of the capsulorhexis, generally 
at the first sign of zonular weakness. 
In most cases, the CTR will provide 
satisfactory stability, but in severe 
instances the capsule may remain loose 
or decentered. In this event, a capsular 
tension segment with or without 
scleral fixation of the capsular bag–IOL 
complex may be necessary. 

If the IOL is partially subluxed out 
of the bag (eg, one haptic in and one 

out, one haptic in and both the optic 
and the other haptic out), surgical 
repositioning is required. One method is 
to viscodissect the bag open using a can-
nula or bent 30-gauge needle attached 
to a vial of dispersive OVD. Once the 
bag is open, a cannula or Sinskey hook 
can be used to gently rotate and center 
the IOL into the appropriate position.3,8

Anterior capsular contraction 
can cause the IOL to shift, creating 
astigmatism and a change in vision.2,3,8 
With capsular phimosis and a small 
rhexis, the IOL can not only tilt, causing 
astigmatism, but can move posteriorly 
in the eye, inducing hyperopia. 
Management can include Nd:YAG laser 
lysis of the anterior capsular rim to 
release contracture, which may return 
the IOL to the correct position.2,8

If the decentered lens is in the sulcus 
and the capsular bag is compromised, 
the lens can be fixated to the iris 
or sclera. Multiple techniques to 
accomplish this goal have been 
described, including the commonly 
used modified Siepser9 and McCannel10 
techniques. The glued IOL11 and the 
Yamane intrascleral haptic fixation12 

(Figure 3) techniques are excellent 
options for scleral fixation and 
centration of three-piece IOLs. 

All iris and scleral fixation methods 
require care. Because they involve 
haptic manipulation, it is important to 
consider the type of IOL and the length 
of time it has been in the eye. A haptic 
breaking during manipulation for iris 
or scleral fixation can turn a relatively 
straightforward procedure into a 
complex, much longer surgery and even 
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Figure 3. The Yamane technique obviates the need for 
glue or sutures. 
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risk loss of the IOL into the posterior segment, among 
other complications. 

Finally, if there has been a complete dislocation of 
the IOL into the vitreous cavity or onto the retina, 
assistance from a retinal surgeon is necessary to bring 
the IOL anterior for fixation or removal. Depending 
on the type of IOL, it may have to be removed and 
exchanged. A one-piece IOL cannot be fixated to the 
sclera, nor should it be placed in the sulcus due to risk 
of uveitis-glaucoma-hyphema syndrome, so it must be 
swapped for a three-piece or anterior chamber IOL.

 COMFORT ZONE 
For any of the scenarios described here, the surgeon 

should use whichever technique he or she is comfortable 
with. If sufficient previous experience is lacking, it is 
helpful to review a novel technique in person with 
another experienced surgeon before attempting it 
oneself. Performing advanced, complex surgery with an 
experienced assistant is priceless, and his or her presence 
can help save the day. 

Prevention is always the optimal strategy to address 
decentration. In high-risk patients—those with severe 
pseudoexfoliation, history of trauma, or phacodonesis, for 
example—the consent process must include extensive 
discussion of the risks of surgery. Two important risks 
to include are the possibility that it will be impossible to 
implant the chosen IOL and that late complications include 
dislocation and its sequelae. Often, patients are happy 
that their surgeon has spent the chair time discussing 
their unique conditions with them, and they will be highly 
satisfied with any lens decided upon. n
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