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I N T R O D U C T I O N

Phacoemulsification is at present the technique of
choice for the surgical treatment of cataracts and con-
s i d e red a safe surgical pro c e d u re. Nevertheless, a cer-
tain number of complications are still possible such as
a tear in the posterior capsule or a zonule dialysis lead-
ing to a dislocation of the whole lens or part of it into
the vitreous cavity. Although dislocation of lens frag-
ments is a rare complication with an incidence vary-
ing from 0.1 to 1.0%, it constitutes a serious event due
to the severe consequences this can have for the pa-
tient and the surgeon (1, 2). In fact, it can lead to cer-

tain conditions that may limit the final visual re c o v e r y :
c o rneal edema, glaucoma, chronic intraocular inflam-
mation, macular edema, and retinal detachment (3, 4). 

T h ree-port pars plana vitrectomy (PPV) with pha-
coemulsification in the vitreous cavity is one method
of solving this problem. We report our experience and
discuss alternative pro c e d u re s .

M ATERIALS AND METHODS

Eighteen patients (10 male, 8 female), aged between
58 and 87 years (average 70.6 ± 8.3), were operated

PU R P O S E. To evaluate anatomic and functional results after surgery of retained lens frag-
ments in the vitreous cavity after previous phacoemulsification.
ME T H O D S. The authors studied retrospectively 18 patients who underwent pars plana vit-
rectomy (PPV) for retained nuclear lens fragments. Patients having only cortical material in
the vitreous cavity were excluded. In all cases the nucleus or nuclear fragments were re-
moved after a complete vitrectomy using perfluorocarbon injection in the vitreous cavity,
associated with phacoemulsification in the vitreous cavity. The authors used a convention-
al phaco probe devoid of the silicone sleeve. Time lapse between cataract surgery and vit-
rectomy varied between 0 and 24 days (mean 8.2 ± 7.4). Follow-up was 33.9 ± 20.6 months
(range 4 to 53).
RE S U LT S. The mean final best-corrected visual acuity (BCVA) was 20/45 (range 20/400 to
20/20). It was 20/40 or better in 33% of patients, reaching 40% when patients with pre v i-
ous macular disease were excluded. A total of 61% of patients reached a final BCVA rang-
ing from 20/50 to 20/200. Retinal detachment occurred in one eye and topical medications
w e re necessary to manage intraocular pre s s u re in four cases.
CO N C L U S I O N S. PPV with intravitreous phacoemulsification is the technique of choice for dislo-
cated nuclei or nuclear fragments in the vitreous cavity. (Eur J Ophthalmol 2006; 15: 4 0- 5 )
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on by vitrectomy with phacoemulsification in the vit-
reous cavity for the extraction of dislocated nucleus
or fragments of it in the Instituto Oftalmológico de Al-
icante by one surgeon (J.M.R.-M.). Clinical feature s
and details of each case are summarized in Table I.
All patients had previously undergone phacoemulsi-
fication by divide and conquer pro c e d u re through clear
c o rnea. After posterior capsule tear and lens frag-
ments dislocation, no intraocular lens was implanted
and the surgical wound was closed. Patients pre s e n t i n g
only cortex dislocation were excluded from this se-
ries. The presence of nuclear fragments was consid-
e red attending to its dense lamellar structure. The amount
of retained nuclear fragments was calculated considering
the size and number of the nuclear fragments (quar-
ters). Nine of the patients presented more than 80%
of the nucleus dislocated, and the remaining nine be-
tween 50 and 80%. 

Eleven patients presented with a rise in intraocular
p re s s u re (IOP) after cataract surgery; inflammatory re-
action was severe in one case. Two patients had mild
c o rneal edema. 

The time lapse between cataract surgery and vit-
rectomy ranged between 0 and 24 days (average 8.2
± 7.4), two patients undergoing vitrectomy immedi-
ately after the complicated phacoemulsification.
B e s t - u n c o r rected visual acuity before vitre c t o m y
ranged between hand movement perception and
20/200. 

High IOP and intraocular inflammation were tre a t-
ed with topical medication. In one case vitre c t o m y
was postponed 24 days since mild corneal edema did
not allow detailed visualization of the fundus.

Surgical technique

T h ree-port PPV was performed under local (peribul-
bar) anesthesia on an outpatient basis as pre v i o u s l y
described (5). Anterior vitrectomy was thoroughly per-
formed, taking care to remove the residual cortical
lens material and vitreous prolapsed into the anteri-
or chamber, since removal of vitreous strands incar-
cerated in the corneal incisions is necessary to avoid
further complications. Special care was taken to pre-
serve the residual capsular support in order to allow
sulcus implantation.

A complete vitrectomy was carried out to avoid the
i n c a rceration of vitreous strands in the phacoemulsi-

fication probe during the removal of lens fragments,
which could lead to uncontrolled tractions over the
retina and impaired aspiration of the phaco pro b e .
During this surgical step some cortical material was
removed with the vitrectomy pro b e .

Once the vitreous was removed, the nucleus was
lifted and positioned in the center of the vitreous cav-
ity by means of a perfluoro-octane injection. Pha-
coemulsification was performed with an ultrasound
tip without its silicone sleeve using a bimanual tech-
nique with the 30° endoillumination pipe pick, with
low ultrasound energy and pulse mode, taking care
to deliver the ultrasounds in the middle of the vitre-
ous cavity.

The parameters used were as follows: energy 75%
in linear mode, aspiration 200 mmHg, and 10 pulses
per second. The leakage resulting from the diff e re n c e
between the sclerotomy measuring 1.4 mm (20 G) and
the phaco probe measuring only 0.9 mm avoided any
scleral burn. 

The last step consisted of the implantation of an in-
traocular lens on the capsular remains, if suff i c i e n t-
ly stable, by reopening the clear cornea incision. Per-
f l u o rocarbon was aspirated and a minute exploration
of the peripheral retina with indentation was carried
out. Endophotocoagulation of any retinal tear found
was performed.

R E S U LT S

P re- and postoperative visual acuity was re c o rd e d
using the Early Treatment Diabetic Retinopathy Study
(EDTRS) scale. Mean final best-corrected visual acu-
ity (BCVA) was 20/45 (range 20/400 to 20/20). Six of
the 18 patients operated (33%) reached a final BC-
VA of 20/40 or better. 

This percentage increased to 40% when patients
with previous retinal disease were not considered. In
11 cases (61%) the final BCVA obtained ranged be-
tween 20/50 and 20/200. In one case the final BCVA
did not exceed 20/400 due to high myopic atro p h i c
m a c u l o p a t h y. 

One diabetic patient with pre p roliferative re t i n o p a-
thy re q u i red treatment with panretinal photocoagu-
lation (endolaser) during vitre c t o m y. In two cases the
existence of a retinal tear was detected, pro c e e d i n g
to its treatment with endolaser and fluid gas exchange.



TABLE I - CLINICAL FEATURES AND DETAILS OF EACH CASE

P a t i e n t S e x A g e , E y e S i z e C o m p l i c a t i o n s L a p s e B U C VA F o l l o w - u p , B C VA C o m p l i c a t i o n s
y r n u c l e u s p o s t t i m e , p re m o f i n a l p o s t

luxated, % p h a c o d v i t re c t o m y v i t re c t o m y

1 M 6 8 R 8 0 I O P 6 0 . 0 5 4 6 0 . 9 N o n e
2 M 66 R 9 0 None 3 0 . 0 5 4 4 0 . 3 N o n e
3 F 80 R 7 0 IOP 1 0 H M 5 1 0 . 8 I O P
4 F 76 R 9 0 IOP 7 H M 5 2 0 . 7 Retinal tear*
5 F 60 R 7 0 IOP 3 H M 4 7 0 . 4 N o n e
6 F 58 R 8 0 IOP 1 2 0 . 1 4 3 0 . 2 N o n e
7 M 79 R 9 0 None 9 C F 5 1 0 . 4 I O P
8 M 73 R 6 0 IOP 2 C F 4 9 0 . 4 N o n e
9 M 67 R 8 0 I O P 9 0 . 0 5 4 5 0 . 7 R D

C o rneal edema (35 days)
1 0 F 78 R 7 0 I O P 1 8 0 . 1 5 3 0 . 4 D R
1 1 F 59 R 9 0 N o 1 H M 4 5 0 . 0 5 High myopia
1 2 M 76 R 9 0 I O P 2 4 H M 5 0 0 . 8 N o n e

C o rneal edema
1 3 M 63 R 1 0 0 - 0 - 7 0 . 2 I O P
1 4 M 63 R 1 0 0 I O P 1 1 H M 6 0 . 7 N o n e
1 5 F 77 R 9 0 N o n e 2 H M 6 0 . 2 †
1 6 M 75 R 1 0 0 - 0 - 6 0 . 4 Retinal tear*
1 7 M 67 R 5 0 Vi t re i t i s 7 C F 6 0 . 2 N o n e
1 8 F 87 R 5 0 I O P 2 4 H M 6 0 . 2 A R M D

I O P
M e a n 70.6 8 0 . 5 8 . 2 33.9 0 . 4 4

S D 8 . 3 1 5 . 8 7 . 4 2 0 . 6 0 . 2
R a n g e 5 8 / 8 7 5 0 / 1 0 0 0 / 2 4 6 – 5 3 0 . 0 5 / 0 . 9

*Intraoperative retinal tear
†Postoperative choroidal detachment
B U C VA = Best-uncorrected visual acuity; BCVA = Best-corrected visual acuity; IOP = Intraocular pre s s u re; HM = Hand movements; 
CF = Counting fingers; DR = Diabetic retinopathy; RD = Retinal detachment; ARMD = Age-related macular degeneration (atro p h i c )
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Retinal detachment did not appear in the postopera-
tive period in any case.

An intraocular lens was implanted in 16 eyes on the
capsular remains. In one case the intraocular lens was
not implanted since the patient was highly myopic
and there was not sufficient capsular support. In an-
other case these remains did not allow intraocular lens
implantation; consequently it was implanted in the an-
terior chamber. 

Follow-up was 33.9 ± 20.6 months (range 6 to 53).
No patient presented corneal edema postoperative-
ly and IOP was well controlled by topical tre a t m e n t
in all cases. One patient (5.5%) developed a rheg-
matogenous retinal detachment in the lower nasal quad-
rant in the early postoperative period (35 days), which
was treated by scleral buckling, vitrectomy with flu-
id gas exchange, and tear endophotocoagulation, achiev-

ing retinal reattachment and a final BCVA of 20/100.
One patient developed a choroidal detachment,
which resolved spontaneously.

D I S C U S S I O N

Dislocation of the nucleus or a fragment of it into
the vitreous cavity is an uncommon complication of
cataract surgery which occurs most of the time as-
sociated with phacoemulsification. Small incisions,
h y d rodissection, and phacoemulsification raise an-
terior chamber pre s s u re, inducing a posterior luxa-
tion of the lens in case of a posterior capsule tear.
This is more frequent in difficult cases such as very
h a rd cataracts, trauma, pseudoexfoliation syndro m e ,
p reviously vitrectomized eyes, and during the learn-



R u i z - M o reno et al

4 3

ing curve of the phacoemulsification technique.
The need for surgery in cases of retained lens frag-

ments will depend on the composition of the re t a i n e d
material (nucleus or cortex) and its size. Small corti-
cal fragments are resolved in 2 to 3 months in most
cases, while nuclear fragments can be found 2 years
after surgery (3). The slow resorption of nuclear frag-
ments generates an easily manageable intraocular in-
flammation. Meanwhile, the presence of larg e
amounts of cortical material can be responsible for a
very intense inflammation, requiring vitrectomy (3). 

As a general rule it is advisable to remove any re-
tained lens material, even if initially well tolerated,
since they induce chronic inflammation which can lead
to secondary glaucoma, chronic uveitis, and cystoid
macular edema (3, 5, 6). Vi t rectomized eyes achieve
better functional results in the long term with less in-
cidence of glaucoma and uveitis when compared to
nonoperated eyes (7-10). 

P e r f l u o rocarbons are helpful in protecting the re t i-
na from possible impacts produced by the pro j e c t i o n
of hard nuclear fragments during phacoemulsification
and reflecting the ultrasound energy at their surface
(11). They are also highly recommendable when a bul-
lous retinal detachment or a giant retinal tear coex-
ists with the dislocated nuclear fragments (12). 

A c c o rding to recent studies, 41 to 69% of the eyes
operated reach a BCVA of 20/40 or better (7, 13-18).
Kageyama et al recently reported BCVA of 20/40 or
better in 82% of cases when vitrectomy is performed
immediately after phacoemulsification (19). Nevertheless,
18 to 30% of the patients do not reach 20/200 be-
cause of glaucoma or retinal or corneal complications
(15, 20-23). The incidence of retinal detachment ranges
f rom 3.4% to 17.5% (13, 14, 17-19, 21, 23-26). These
results are comparable to those obtained in our se-
ries concerning both visual recovery and complica-
tion rates.

T h e re is no agreement in the published data about
the time lapse between cataract surgery and vitre c-
t o m y. Some authors perform vitrectomy immediately
after cataract surgery when it is possible (7, 27), but
generally it should be performed 3 to 8 days later, de-
pending on the inflammatory status of the eye, the
I O P, and the transparency of the cornea. Immediate
v i t rectomy means that the patient undergoes only one
s u rgical session and avoids the complications derived
f rom the presence of lens fragments in the vitre o u s .

The disadvantages of this technique are inadequate
mydriasis, insufficient corneal transparency (edema
or striate keratopathy), and probably insufficient staff
expertise.  

Two methods have been suggested to eliminate the
nucleus or its fragments from the vitreous cavity us-
ing three-port PPV. The first one is the extraction of
the fragments through a corneal or sclero c o rneal in-
cision after vitre c t o m y, once the vitreous cavity has
been filled with perfluorocarbon and the fragments
lifted to the pupil (12, 28, 29). After protecting the
c o rneal endothelium with viscoelastic material, the
nucleus can be manually removed (1). This technique
is recommended only for very hard nuclei which would
need high ultrasound energy and long phaco times,
or when rhegmatogenous retinal detachment coex-
ists (12). Two disadvantages can be considered: the
need to enlarge the capsulorhexis with the conse-
quent loss of support for subsequent implantation of
a posterior chamber intraocular lens and the re o p e n i n g
of the corneal incision, causing additional endothe-
lial trauma and induction of astigmatism (the incision
must be large enough to allow the exit of the nucle-
us) (11).

The second method is phacoemulsification of the
lens fragments in the vitreous cavity (8, 25, 26, 30-
32). This pro c e d u re has several advantages: mainte-
nance of the capsulorhexis (25), no need for enlarg e m e n t
of the corneal incision (25, 33), and good control of
IOP during the whole pro c e d u re by separate infusion
port (26). This technique can be performed with a 20-
gauge fragmentation tip or with a phacoemulsifica-
tion tip, as in our series. 

H o w e v e r, the use of ultrasound in the vitreous cav-
ity implies risks. Histologic studies have shown that
acoustic energy at low intensities induces lesions in
the outer and inner segments of photoreceptor cells,
appearing as discrete pigment reactions visible by
i n d i rect ophthalmoscopy (34). A retinal tear can oc-
cur with greater energies, and with even higher en-
e rgies a rupture of all the retinal layers might appear,
including choroidal vessels and subsequent bleeding
into the vitreous cavity (34). 

Treatment of a dislocated nucleus or a fragment of
it should be performed by an expert vitre o retinal sur-
geon. The technique of choice is vitrectomy with pha-
coemulsification of the nucleus in the vitreous cavi-
t y, followed by posterior chamber intraocular lens im-
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plantation. Vi t rectomy should be carried out as soon
as possible, provided that the visualization conditions
a re sufficient to perform the vitreous surgery without
p roblems, managing inflammation and IOP with top-
ical medication until surg e r y. More o v e r, we re c o m-
mend the anterior segment surgeon not to implant the
intraocular lens, since the absence of it allows for a
better cleaning of the anterior chamber with better vi-
sualization of the fundus.
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