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IOL optic capture using the pos-
terior capsule can be an effective 
strategy to ensure stable IOL fixa-
tion in some cases and to prevent 
phimosis or secondary opacification. 

Traditionally, the optic is captured 
by the anterior capsulotomy, but it 
can also be captured by a posterior 
continuous capsulotomy. The haptics 
can be in the sulcus, in the bag, or 
behind the posterior capsule in the 
anterior vitreous. 

Gimbel first described posterior 
optic capture in 1990.1 Gimbel and 
DeBroff subsequently described the 
various configurations of optic cap-
ture,2 some of which are summarized 
in Table 1. This article discusses a 
recent variation of posterior capsular 
capture described by Lisa Brothers 
Arbisser, MD, that is a modification of 
Gimbel and DeBroff’s previous work.3

 TRADITIONAL OPTIC CAPTURE 
Traditional optic capture places 

the haptics of a three-piece IOL in the 
sulcus, with the optic posterior to and 

captured by the continuous anterior 
capsulotomy. Initially, the entire IOL is 
placed into the sulcus, and then only 

the optic is prolapsed posteriorly and 
captured by a centered continuous 
capsulotomy (Figure 1). 
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TABLE 1. OPTIC CAPTURE OPTIONS 
Description Optic Location Haptic Location Comments
Traditional Bag Sulcus Three-piece IOL

Late or early PC tear
Indicated with zonulopathy
Very stable
Prevents phimosis
No adjustment of IOL power for position

Posterior 
capsule

Anterior vitreous Bag One-piece acrylic or three-piece IOL
Prevents PCO
Requires posterior CCC
Often with anterior vitrectomy

Hyaloid-sparing 
double capture

Anterior vitreous Sulcus Three-piece IOL
Prevents phimosis
Prevents PCO
Requires posterior CCC
Typically with CTR
No anterior vitrectomy

Abbreviations: PC, posterior capsule; PCO, posterior capsular opacification; CCC, continuous curvilinear capsulotomy; 
CTR, capsular tension ring.
Source: modified from Oetting/Agarwal.12
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This technique is very useful in the 
setting of a posterior capsular tear. 
The captured optic of the IOL seals 
off the tear so that the vitreous is 
sequestered behind the optic. The 
IOL is stable and tends to remain cen-
tered. The haptics in the sulcus seem 
to provide immediate support to the 
IOL in eyes with weak zonules, espe-
cially when this technique is aided by 
the placement of a capsular tension 
ring (CTR). The capture of the capsule 
also helps to lessen capsular phimosis, 
which keeps the lens stable in the 
long term.4 

Pavlina Kemp, MD, and I showed 
that a common three-piece IOL 
(MA50, Alcon) placed in the sulcus 
with no optic capture was at risk for 
decentration, especially in long eyes.5 
The effective position of the optic is 
about the same with traditional optic 
capture as when the entire IOL is 
placed in the bag, so no adjustment of 
IOL power is required.6 The technique 
requires a three-piece IOL and is not 
suitable for use with the large square 
haptics of a one-piece acrylic IOL.7

 OPTIC CAPTURE WITH POSTERIOR  
 CAPSULOTOMY 

Gimbel and DeBroff described the 
use of the posterior capsule to capture 
the optic.8 The posterior capsule can 
be used for optic capture when the 
anterior capsular opening either is too 
large to capture the optic or is not 
continuous. In such cases, the surgeon 

will typically gently place the entire 
IOL in the bag when the posterior cap-
sule is intact. However, if the posterior 
capsule is also damaged, it may be 
possible to extend a posterior capsular 
tear into a continuous and centered 
opening to allow capture of the optic. 

Crafting a posterior capsulotomy 
can be difficult. The first step is to 
stabilize the anterior chamber and 
capsular bag with an OVD. Next, a 
27-gauge needle or cystotome on a 
cohesive OVD syringe is used to incise 
the posterior capsule and then, with 
OVD injection, to displace the ante-
rior face of the vitreous back without 
disrupting it (Figure 2). This starts the 
posterior capsulorhexis, and the OVD 
helps to keep the capsular tear folding 
anteriorly toward the surgeon. The 
posterior tear often uses a shearing 
type of motion, and microforceps can 
be useful to control the tear (Figure 3). 

An interesting application of pos-
terior optic capture is to prevent 

posterior capsular opacification (PCO). 
Gimbel and DeBroff first proposed the 
posterior capture of the optic with 
anterior vitrectomy as a technique to 
prevent PCO in children.8 Vasavada 
and colleagues recently reported a 
series of pediatric patients with poste-
rior capsular optic capture who were 
observed for a year with no significant 
PCO.9 This finding was confirmed by 
Zhou and Zhou in a large review of 
cases by meta-analysis.10 Menapace 
described an amazing series of 1,000 
adult patients with primary posterior 
capsulotomy and posterior optic 
capture with rare complications and 
essentially no PCO formation.11

 HYALOID-SPARING DOUBLE CAPTURE 
At a recent meeting, Arbisser 

described a modification of Gimbel 
and DeBroff’s technique, which she 
calls “hyaloid-sparing double cap-
ture” (HSDC).3 In this variation of 
capsular capture, after a continuous 

Figure 1. Traditional optic capture.
Figure 2. A 27-gauge needle is used to start the posterior capsulorhexis (left). A cohesive OVD is injected behind the 
posterior capsule to displace the anterior face of the vitreous (right).

Figure 3. Use of a shearing force with microforceps helps to control the size of the capsulotomy in an elastic capsule 
(left). The primary posterior capsulotomy (middle) should match the size and shape of the anterior capsulotomy (right); 
both should be about 1 mm smaller than the optic diameter.
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anterior cap-
sulotomy is 

created, a CTR 
can be placed 

into the capsular 
bag. Then a planned 

posterior capsulotomy is 
performed. After the poste-

rior capsular tear is initiated, a 
cohesive OVD is used to separate 

the anterior hyaloid from the cap-
sule, sparing the hyaloid and avoiding 

the need for anterior vitrectomy. 
The anterior and posterior cap-

sulotomies are made about 1 mm 
smaller than the planned optic size to 
allow capture of the optic. A three-
piece IOL is placed with its haptics in 
the sulcus and its optic prolapsed all 
the way back so that it is captured 
by both the anterior and posterior 
capsules. 

The HSDC technique thus takes 
advantage of the stable configuration 
of the traditional optic capture—hap-
tics in the sulcus and phimosis preven-
tion—and the PCO prevention of pos-
terior capture, and it does not require 
anterior vitrectomy. 

 INDICATIONS AND RESULTS 
HSDC is indicated in patients 

who are unable to sit for laser cap-
sulotomy (eg, young patients and 
those with nystagmus or cognitive 
impairment) or who have a dense 
posterior capsular opacity and need 
immediate visual rehabilitation. The 
bicapsular capture creates a very 
stable IOL, which is especially useful 
in patients with zonulopathy. 

Table 2 lists details of the 12 cases 
that my colleagues and I have done 
at the University of Iowa over the 
past year using this technique, 

including several in which we did 
not complete bicapsular capture but 
were able to use either traditional 
optic capture or solely posterior cap-
sular capture.

 TECHNIQUE IN DETAIL 
The first step of the HSDC tech-

nique is to create an anterior capsu-
lotomy about 1 mm smaller than the 
diameter of the planned IOL. If the 

TABLE 2. UNIVERSITY OF IOWA HSDC PATIENTS:  
INDICATIONS, COMPLICATIONS, RESULTS

Indication Complications IOL Comments
Pediatric inflammation None Centered Some PCO anterior face vitreous at 

2 years; VA 20/40; IOL centered

Coloboma (nystagmus) None Centered Doing well; no PCO 

Down syndrome Posterior radial tear;
traditional optic capture

Centered Doing well; no PCO

Down syndrome None Centered Doing well; no PCO

Cognitive impairment Anterior capsulotomy 
too large in planned 
ECCE; IOL captured only 
by posterior capsule

Centered Doing well; no PCO

Coloboma
(nystagmus)

None Centered Doing well; no PCO

Down syndrome None Centered Doing well; no PCO

Down syndrome None Centered Doing well; no PCO

Dense posterior opacity; 
needs retinal laser

None Centered Doing well; no PCO

Cognitive impairment None Centered Doing well; no PCO

Cognitive impairment Posterior radial tear; 
traditional optic capture

Centered Doing well; no PCO

Congenital cataract Posterior capsulotomy 
too small; traditional 
optic capture (Figure 6)

Centered Doing well; no PCO

Abbreviations: HSDC, hyaloid-sparing double capture; VA, visual acuity; PCO, posterior capsular opacification; ECCE, 
extracapsular cataract extraction

Figure 4. The IOL is first placed into the sulcus (left). A Kuglen hook is used to prolapse the optic behind both the  
anterior and posterior capsules (right).
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anterior capsular opening is too large, 
then the optic can be captured only 
by the posterior capsule. If the ante-
rior capsular opening is too small, it 
can be extended after nucleofractis 
is performed. After nucleofractis, a 
CTR can be placed. The CTR makes 
the posterior capsulotomy easier and 
helps to lessen phimosis and enhance 
centration. 

The most awkward and unfamiliar 
next step is to purposely tear the 
posterior capsule. I prefer to use a 
27-gauge needle loaded onto a cohe-
sive OVD syringe (Figure 2, left). Just 
after needle entry, I inject a cohesive 
OVD to displace the anterior vitre-
ous face posteriorly and to bring the 
posterior capsule anterior (Figure 2, 
right). Using an OVD to bow the pos-
terior capsule forward makes the pos-
terior capsulorhexis more natural and 
similar to an anterior capsulotomy. 

Because many of the cases in our 
series involved children unable to sit 
for laser capsulotomy, the posterior 
capsule was often elastic. Use of shear-
ing forces with microforceps (Figure 3, 
left) helps to control the size of the 
elastic capsulotomy. The primary pos-
terior capsulotomy (Figure 3, middle) 
should match the size of the anterior 
capsulotomy (Figure 3, right); both 
should be about 1 mm smaller than 
the optic diameter. 

The IOL is first placed into the sul-
cus (Figure 4, left). The leading haptic 
of the three-piece IOL is placed just 
below the iris and guided into the sul-
cus. The trailing haptic is also placed 
into the sulcus with a hook or forceps. 
The IOL is spun with a hook to ensure 
that both haptics are in the sulcus. 
The optic is then pushed posteriorly 
so that the optic is posterior to both 
the anterior and posterior capsules 
(Figure 4, right). 

Both the anterior and posterior 
capsules will often take on an oval 
shape as they are stretched in the 
axis of the haptic insertion (Figure 5). 
If the capsulotomy is not perfectly 
centered, one can often center the 
IOL by rotating the axis of the haptics 
to a symmetric portion of the capsu-
lotomy. If the posterior capsule is too 
small (Figure 6) or not continuous to 
allow posterior capture, the optic can 
simply be captured by the anterior 
capsule alone in the traditional optic 
capture configuration. 

 
 SUMMARY 

Capture of the IOL optic by either 
the anterior or posterior capsule can 
be very useful. Traditional optic cap-
ture with the haptics in the sulcus 
and the optic in the bag is a stable 
configuration for long-term IOL fixa-
tion. Optic capture can also lessen 

capsular phimosis. Capture of the IOL 
in the posterior capsulotomy can help 
to prevent PCO formation, which is 
especially important in patients who 
cannot sit for a laser procedure. 

The bicapsular optic capture 
described by Gimbel and DeBroff 
helps to prevent PCO. Arbisser has 
now developed the modification 
described herein using cohesive OVD, 
which spares the anterior hyaloid. 
HSDC takes advantage of optic cap-
ture with haptics positioned in the 
sulcus for lens stability, while, at the 
same time, capture by the posterior 
capsule lessens PCO formation, a fea-
ture that is particularly advantageous 
in difficult pediatric cases.  n
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Figure 5. The IOL is captured by both the anterior and 
posterior capsules.

Figure 6. If the posterior capsule is too small, the optic can 
be captured by the anterior capsule alone. 


