




Effects ofposterior capsular disruption on the outcome ofphacoemulsification surgery

Table 6 Overview of the cases in which zonular dialysis occurred

IOL status after Anterior Eventual visual acuity Secondary
Case Dialysis Background primary procedure vitrectomy (after lst or 2nd procedure) procedure/type
1 >6 clock hours Oculocutaneous albinism Aphakic No 6/36 Yes/AC IOL
2 Some nasal and temporal zonular loss Oculocutaneous albinism Endocapsular Dry 6/18 No
3 5-7 o'clock Myopia (<6 dioptres) AC IOL Low flow 6/24 No
4 Inferior - Sulcus No 6/12 No
5 3600 Pseudoexfoliation AC IOL No 6/6 No
6 3600 Pseudoexfoliation Aphakic Dry 6/12 Yes/AC IOL

AC IOL=anterior chamber intraocular lens.

of a particular case, and (2) patient specific factors - for
example, nervousness, tremor, etc.
Our study showed capsular tears to be more common

(86% of cases) than dialyses (14% of cases). Osher and
Cionni2 and Gimbel'7 did not consider the outcome in
their series of cases in which dialysis was the aetiology of
the capsular disruption. Table 6 gives an overview of each
case in which capsular dialysis was encountered. One indi-
vidual with oculocutaneous albinism had bilateral dialysis
during phacoemulsification. The association of zonular
dialysis during phacoemulsification with albinism has not
been previously noted in the literature. The reason that
dialysis should have occurred in this patient is not appar-
ent, as no preoperative phacodonesis was noted and there
was no previous history of trauma. In cases 5 and 6 both
patients (with pseudoexfoliation) had complete disinser-
tion of the capsular bag. Of note (see Table 6), was the
suboptimal IOL location in cases of dialysis, with only two
cases achieving a posterior chamber fixated IOL. On con-
sideration of the group (with dialysis) as a whole, the poor
visual outcome is quite apparent, only one individual
(17%) achieving 6/9 or better visual acuity. This contrasts
strongly with the fact that 70% of those getting a capsular
tear had a visual acuity of 6/9 or better.
The ideal location for the IOL when faced with zonular

dialysis is controversial. Endocapsular fixation is felt by
some authors18 19 to be safer, as support for the IOL is not
sought directly from the zonules, and migration of the IOL
is less likely, as the IOL is secured in the capsular
bag. Ciliary sulcus implantation is advocated in several
articles,4 15 20 particularly if the dialysis is less than 6 clock
hours in extent. The ideal IOL for endocapsular fixation
when dialysis has occurred, is one with a large optic and C
loops. The IOL should be inserted by pressure on the
superior haptic rather than by dialling. The large optic will
lessen the risk of glare should decentration occur, while
the C-shaped haptics will more uniformly distribute
pressure over the zonular-capsular interface than J-shaped
haptics.

Concerning the stage of surgery, and the relative hazard
of capsular disruption, our series suggests that nuclear
phacoemulsification is the stage most likely to be associ-
ated with dialyses or posterior capsular tears; 50% of
dialyses and 49% of tears occurred in this stage. This
figure corresponds with that of Osher and Cionni's series,2
which also had nuclear phacoemulsification as the stage
most commonly associated with capsular tears. Gimbel in
his series,17 however, had the irrigation/aspiration stage as
the most hazardous stage, followed by the nuclear
phacoemulsification stage. Capsular tears during nuclear
phacoemulsification may be the result of sculpting too
deeply, or to the creation of tears by the sharp edges of
hard nuclear segments formed during the nucleofractis
technique. Table 2 highlights the incidence of capsular dis-
ruption occurring during other stages of surgery.

In the event of a tear occurring while nuclear material
remains, the residual nucleus can be more easily removed
by phacoemulsification if a Sheet's glide is placed between
the nucleus and the underlying cushion of cortex in a

viscoelastic medium. The glide also prevents further
nuclear material from reaching the vitreous, and to some
extent may tamponade the vitreous. When the Sheet's
glide is in place, irrigation is minimised to prevent hydra-
tion of the vitreous. Although not previously described in
the literature, a Sheet's glide is considered to be a useful
adjunct by the authors when faced with residual nuclear
material and a capsular tear; it was used in 9% of the cases
in our series.

Anterior vitrectomy was carried out in 44% of our cases.
Vitrectomy was not deemed necessary if the anterior
hyaloid face was intact behind the tear or dialysis. If
vitreous presented anterior to the capsular disruption, an
anterior vitrectomy was carried out, either a low flow
bimanual type or a dry vitrectomy with viscoelastic - that
is, all efforts were made to prevent vitreous hydration
and thus further prolapse. Subsequent to the vitrectomy,
residual lens matter can be removed by phacoemulsifica-
tion over a Sheet's glide if the material is nuclear, or by low
flow irrigation/aspiration if cortical lens matter remains.
The goals are to minimise vitreous hydration and anterior-
posterior displacement of the zonular-capsular diaphragm
(both of which can precipitate further vitreous prolapse);
minimal instrumentation and constancy of the anterior
chamber depth help to achieve the latter goal.

Probably one of the most difficult decisions to make
when capsular disruption occurs is whether or not to
implant an IOL. In our series (see Table 3), three cases did
not receive an IOL during the primary procedure; of these,
two cases had a capsular dialysis. In the first (see case 1,
Table 6) there was insufficient zonular support for a PC
IOL; in the second (see case 6, Table 6) the capsular bag
was totally aspirated, this latter patient had pseudoexfolia-
tion. Both these cases subsequently had an AC IOL
implanted as a secondary procedure. The third case, which
resulted in aphakia, was a patient with a posterior capsular
tear associated with migration of the nucleus into the
vitreous cavity. This case of the 'dropped' nucleus was the
only case in our series which ended up as being aphakic.
Notwithstanding the patient's reluctance, our intention
had been to combine insertion of a flexible open loop AC
IOL with pars plana vitrectomy and fragmatome removal
of the nuclear fragment. As already stated, this patient's
visual acuity is 6/9, but in the long term lens induced
inflammation, secondary glaucoma, and cystoid macular
oedema may occur. Two interesting questions arise from
this case: (1) what course should the phacosurgeon under-
take when faced with a 'dropped' nucleus, and (2) what is
the usefulness or validity of using a scleral or iris sutured
PC IOL, as opposed to an AC IOL, when insufficient
capsular support exists for the more traditional methods
of PC IOL fixation? The former question is important,
especially given the increased incidence of posteriorly dis-
located lens fragments since the advent of phacoemulsifi-
cation.21 22 A review of the current literature23 24 would
suggest quite strongly that no attempts should be made by
the phacosurgeons to retrieve a lens fragment from the
vitreous cavity using 'scoops, cryoprobes, saline streams',
viscoelastics, or a phacoemulsifier as these are associated
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with a high rate of retinal tears. It is, however, important to
do an anterior cortical clean up and an anterior vitrectomy
if vitreous prolapse occurs. Concerning IOL insertion, this
is feasible unless the dislocated lens fragment is particu-
larly dense (that is fragmatome removal would then be
impossible) thus making removal of the lens material via
the limbus a necessity. Postoperatively, topical and even
systemic steroids may be required to dampen the inflam-
matory response. Prompt referral to a vitreoretinal surgeon
is of paramount importance. The majority of authors23 25
would suggest early removal of the nuclear fragment with a
combined vitrectomy/fragmatome approach as being the
best course, citing reduced rates of corneal decompensa-
tion, cystoid macular oedema, and secondary glaucoma.
Interestingly, most authors2' 24 25 do recognise the fact that
nuclear lens material in the vitreous (particularly if small in
size) may remain inert with retention of good visual acuity.
The study of Gilland et al,21 however, examined the out-
come of conservative management versus surgical removal
of the lens fragment, and this study suggests that the long
term visual acuity was better and the incidence of compli-
cations less in the operated group. As to the second issue
raised, we feel that to some extent this debate is much
more applicable to cases where a corneal graft is in situ
(or where very severe endothelial disease is present), and
inadequate capsular support exists for capsule supported
fixation. For these latter cases, the study by Schein et al26
would suggest that insertion ofan iris sutured PC IOL may
be the best option, but as stated in a recent article by
Olson,27 even for cases associated with penetrating
keratoplasty, no clear guidelines regarding the ideal IOL
type or location exist and long term data, particularly
important in these cases, are not available. We are of the
opinion, therefore, that for eyes which have inadequate
capsular support for a PC IOL (after phacoemulsification)
AC IOL insertion is a very reasonable means to correct
aphakia.
Four cases in our series had a primary insertion of an AC

IOL when insufficient capsular or zonular support
remained for fixation of a PC IOL. The decision to implant
in the sulcus, or in the bag, is governed by several factors;
the disruption type (tear or dialysis) and the extent of the
dialysis, or extent of the tear. As has been mentioned
above, the ideal location for an IOL when faced with
dialysis is endocapsular. If a posterior capsular tear is small
or circular endocapsular fixation is possible, but if
adequate zonular support is present, ciliary sulcus fixation
remains an option, even if the tear is too large to allow
endocapsular placement. One must still, however, balance
the advantages of sulcus fixation with the threat of poste-
rior migration or decentration of the IOL. In our series
anterior chamber fixation was avoided if possible, based on
our own and others'"0 2829 dissatisfaction with AC IOL
sequelae.

Fifty six per cent of cases had 10/0 nylon sutures used to
close the section site. This was, of course, mandatory when
an AC IOL was implanted. All cases in which an anterior
vitrectomy was warranted had the scleral tunnel closed
with 10/0 nylon. This was felt to be advantageous given the
risk of a high postoperative intraocular pressure and the
risk of vitreous wick syndrome.

Table 4 lists the postoperative side effects seen in this
series. The raised intraocular pressure on the first post-
operative day was felt to be the result of several factors: (1)
increased instrumentation; (2) the increased amount of
viscoelastic used and the fact that it was sometimes not
aspirated at the end of the procedure; (3) the fact that
residual soft lens matter was present in the anterior cham-
ber (47% of cases with raised intraocular pressure had soft
lens matter in the anterior chamber) or in the vitreous;

(4) the fact that anterior vitrectomy had been carried out
(41% of cases with raised intraocular pressure had an
anterior vitrectomy). In our series no patient developed
raised intraocular pressure which persisted outside the
immediate postoperative period. Other complications seen
postoperatively included two cases of retinal detachment
and one case of a horseshoe tear. No case in our series had
documented clinically significant cystoid macular oedema,
and it was felt unjustifiable to perform fluorescein angi-
ography for study purposes only. Gimbel'7 does not
mention postoperative cystoid macular oedema in his
series, and Osher and Cionni2 report only one case of clin-
ically significant cystoid macular oedema. Chambless30
reported the incidence of clinically significant cystoid
macular oedema as 7-6% in phacoemulsification cases
complicated by posterior capsular disruption.
As can be seen from Table 5, the visual prognosis after

complicated phacoemulsification surgery can be very good
- 60% of patients' corrected visual acuity was 6/9 or bet-
ter and 79% of patients had a visual acuity of 6/18 or bet-
ter. This compares favourably with 77% and close to
100% of cases seeing 20/40 or better in Gimbel's'7 and
Osher and Cionni's2 respective series. We do feel, how-
ever, that the more anatomical position of the lens (in the
bag or sulcus) will, in several years' time, prove to be more
satisfactory with regard to the fine visual acuity. This is in
contrast with eyes receiving an AC IOL, whose ultimate
visual potential may be compromised by late onset
pseudophakic glaucoma, bullous keratopathy, and cystoid
macular oedema. The reports of Spiegelman et al 14 and
Claoue and Steele'6 both affirm the poorer long term
visual prognosis of eyes with AC IOLs compared with eyes
with PC IOLs in extracapsular surgery complicated by
capsular disruption.

In our study, 60% of the patients had their fellow eye
operated on; of these, 35% were complicated by a poste-
rior capsular tear or dialysis. We do feel, therefore, that it
is particularly important that the surgeon considers this
fact when planning to undertake phacoemulsification
surgery on the second eye of a patient who had compli-
cated surgery in the first eye. Our findings contrast with
Osher and Cionni's series,2 which failed to show an
incidence of capsular disruption in the fellow eye (39% of
cases in their series had the fellow eye operated on). This
variation between series may be attributable to differing
case selection.

Conclusion
Posterior capsular disruption is a very important intra-
operative complication but current techniques permit
endocapsular or sulcus fixation of the IOL in a high per-
centages of cases. Furthermore, good visual acuity and
minimal long term complications ensue. Surgery on the
fellow eye of a patient who has already had a posterior
capsular disruption is associated with an appreciable risk
(35%) of posterior capsular tear or dialysis in the second
eye.

M MULHERN
G KELLY
P BARRY

Department of Ophthalmology,
St Vincent's Hospital,
Dublin, Ireland

1 Allinson RW, Metrikin DC, Fante RG. Incidence of vitreous loss among
third year residents performing phacoemulsification. Ophthalmology 1992;
99: 726-30.

2 Osher RH, Cionni RJ. The torn posterior capsule: its intraoperative
behaviour, surgical management and long term consequences. J Cataract
Refract Surg 1990; 16: 490-4.

3 Moreno J, Duch S, Lajara J. Pseudoexfoliation syndrome: clinical factors
related to capsular rupture in cataract surgery. Acta Ophthalmol 1993; 71:
181-4.

1136

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/
http://group.bmj.com/


Effects ofposterior capsular disruption on the outcome ofphacoemulsification surgerMy

4 Guzek JP, Holm M, Cotter JB, Cameron JA, Rademaker WJ, Wissinger
DH. Rick factors for intraoperative complications in 1000 extracapsular
cases. Ophthalmology 1987; 94: 461-6.

5 Osher RH, Yu Bc-Y, Koch DD. Posterior polar cataract: a predisposition to
surgical tearing of the posterior capsule. J Cataract Refract Surg 1990; 99:
726-30.

6 Assia El, Apple DJ, Barden A, Tsai JC, Castenada VE, Hoggart J. An
experimental study comparing various capsulectomy techniques. Arch
Ophthalmol 1991; 109: 642-7.

7 Agapitos PJ. Cataract surgical techniques and adjuncts. Curr Opin
Ophthalmol 1992; 3: 13-28.

8 Gimbel HV. Divide and conquer nucleofractis phacoemulsification:
development and variations. Jf Cataract Refract Surg 1991; 17: 281-91.

9 Fine IH. The chip and flip phacoemulsification technique. Jf Cataract Refract
Surg 1991; 3: 366-7 1.

10 Pearson PA, Owen DG, Maliszweski M, Smith TJ. Anterior chamber lens
implantation after vitreous loss. BrJ Ophthalmol 1989; 73: 596-9.

11 Mazoco TR. Intraocular lens implantation following vitreous loss. Int
Ophthalmol Clin 1979; 19: 155-64.

12 Jaffe NS. Surgical results of cataract and lens implant surgery. In: Klein EA,
ed. Symposium on cataract surgery, Trans New Orleans Acad Ophthalmol.
St Louis: Mosby, 1983: 226-35.

13 Villada JR, Raj PS, A King-Benin T. Anterior chamber intraocular lens
implantation after posterior capsule rupture and vitreous loss. Eur J
Implant Refract Surg 1992; 4: 176-80.

14 Spiegelman AV, Lindstrom RL, Nichols BD, Lindquist TD. Visual results
following vitreous loss and primary lens implantation. J Cataract Refract
Surg 1989; 15: 201-4.

15 Smiddy WE, Avery R. Posterior chamber IOL implantation with subopti-
mal posterior capsular support. Ophthalmic Surg 1991; 22: 16-9.

16 Claoue C, Steele A. Visual prognosis following accidental vitreous loss
during surgery. Eye 1993; 7: 735-9.

17 Gimbel HV. Posterior capsule tears using phacoemulsification - causes, pre-
vention and management. EurJ Implant Refract Surg 1990; 2: 63-9.

18 Osher RH, Cionni RJ, Gimbel HV, Crandall AS. Cataract surgery in
patients with pseudoexfoliation syndrome. Eur J Implant Refract Surg
1993; 5: 46-50.

19 Apple D, Gieser S, Grenberg R. Evolution of intraocular lenses. Salt Lake
City, UT: University of Utah Printing Service, 1985: 76-8.

20 Tarkkanen AH. Exfoliation syndrome. Trans Ophthalmol Soc UK 1986; 105:
233-6.

21 Gilliland GD, Hutton WL, Fuller DG. Retained intravitreal lens fragments
after cataract surgery. Ophthalmology 1992; 99: 1263-9.

22 Fung WE. Phacoemulsification. Ophthalmology 1978; 85: 45-51.
23 Lambrou FH, Stewart MW. Management of dislocated lens fragments

during phacoemulsification. Ophthalmology 1992; 99: 1260-2.
24 Fastenberg DM, Schwartz PL, Shakin JL, Golub BM. Management of dis-

located lens fragments after phacoemulsification. Am J Ophthalmol 1991;
112: 535-9.

25 Blodi BA, Flynn HW, Blodi CF, Folk JC. Retained nuclei after cataract
surgery. Ophthalmology 1992; 99: 41-4.

26 Schein OD, Kenyon KR, Steinert RF, Verdier DD, Waring GO, Stamler JF,
et al. A randomised trial of intraocular lens fixation techniques with
penetrating keratoplasty. Ophthalmology 1993; 100: 1437-43.

27 Olson RJ. Pseudophakic bullous keratopathy and intraocular lens fixation:
to suture or not, that is the question! Arch Ophthalmol 1994; 112:
1289-90.

28 Wong SK, Koch DD, Emery JM. Secondary intraocular lens implantation.
J Cataract Refract Surg 1987; 13: 17-20.

29 Brady SE, Rapuano CJ, Arensten JJ. Clinical indications for and procedures
associated with penetrating keratoplasty 1983-1988. Am 7 Ophthalmol
1989; 108: 118-22.

30 Chambless WS. Phacoemulsification and the retina. Cystoid macular
oedema. Ophthalmology 1979; 86: 2019-22.

1137

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/
http://group.bmj.com/


doi: 10.1136/bjo.79.12.1133
 1995 79: 1133-1137Br J Ophthalmol

 
M Mulhern, G Kelly and P Barry
 
surgery.
the outcome of phacoemulsification 
Effects of posterior capsular disruption on

 http://bjo.bmj.com/content/79/12/1133.citation
Updated information and services can be found at: 

These include:

References
 http://bjo.bmj.com/content/79/12/1133.citation#related-urls

Article cited in: 

service
Email alerting

the box at the top right corner of the online article.
Receive free email alerts when new articles cite this article. Sign up in

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/content/79/12/1133.citation
http://bjo.bmj.com/content/79/12/1133.citation#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

