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Abstract 
Forty-four eyes of 43 patients with retained intravitreal entire lens, lens nucleus and lens 

fragments were analysed. The causes of lens dislocation were post couching, following phaco­
emulsification, trauma and Mafan's syndrome. Sixteen eyes (36%) with small lens fragments 
required only pars plana vitrectomy for surgical removal. The entire lens, lens nucleus or large 
lens fragments in 28 eyes (64%) were removed by a standard three-port pars plana vitrectomy, 
lifting the lens into the anterior chamber by vitrectomy probe under high vacuum suction and then 
delivered through a limbal incision. All cases were successfully removed and most of the visual 
outcome was better than the preoperative check up. The technique of lifting the lens into the 
anterior chamber is simple and safe. 

Posterior dislocation of the lens is found 
in trauma, hereditary systemic diseases, post cata­
ract extraction and post couching. Nowadays, the 
accidental dislocation of lens nucleus and lens 
fragments during phacoemulsification seems to be 
the most common cause. 

The removal of hard lens nucleus and 
large lens fragments can be managed by various 
methods such as performing pars plana vitrectomy 
and crushing the lens into small pieces,(1,2) using 

foreign-body forceps and vitrectomy ,(3) using in­
travitreal phacofragmentaion( 4-8) and elevating 
the lens by injecting high density vitreous substi­
tute(9, 10). These techniques sometimes have serious 
intraoperative and postoperative complications like 
n:tinal tears and retinal detachments0-3,11). 

We studied the efficacy of surgical re­
moval of intravitreal lens nucleus and lens frag­
ments by simple pars plana vitrectomy without 
the use of any vitreous substitute or phacofrag-
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mentation. Preoperative assessments, postoperative 
complications and final visual acuity outcomes 
were analysed in this study. 

MATERIAL AND METHOD 
A total of 44 eyes of 43 patients with 

retained intravitreal entire lens, lens nucleus or 
lens fragments who were admitted to the Depart­
ment of Ophthalmology, Siriraj Hospital, Mahidol 
University, Bangkok, between January 1990 and 
August 1997 were analysed. Twenty-four cases 
were male and nineteen cases were female. Age 
ranged between 12 to 76 years with a mean of 56.5 
years. 

The detailed history of all the patients 
was recorded, and complete systemic and eye 
examination were carried out. The eye examination 
included the visual acuity, intraocular pressure, 
biomicroscopy for cells in the anterior chamber 
and vitreous, and fundus examinations. The exact 
cause of lens dislocation and the duration of the 

Sixteen cases with Slllall lens fragments 
were removed by a standard pars plana vitrectomy, 
hard lens nucleus and large lens fragments (more 
than 50% of nucleus) in 27 cases (28 eyes) were 
removed through a limbal incision (Table 1). 

Hard lens nucleus removal was per­
formed by a three-port pars plana vitrectomy. All 
the vitreous adhesions around the lens were 
excised, the vitreous was removed as much as 
possible to prevent a subsequent traction. When the 
lens was freely movable and ready to be removed, 
a corneal paracentesis was made. Then a viscoelas­
tic agent was injected into the anterior chamber to 
coat the endothelium of the cornea. The lens 
nucleus was lifted into the anterior chamber by 
using the vitrectomy probe. The vacuum pressure 
was set at 300 mmHg for the aspiration mode. The 

retained lens material was determined and recorded. Table 1. Surgical techniques of lens removal. 
Topical steroid eye drops were given to patients 
having intraocular inflammation. In patients with 
increased intraocular pressure (25 mmHg or 
higher) the intraocular pressure was controlled pre­
operatively by timolol eye drop and oral acetazola­
mide. 

Operation 

Pars plana vitrectomy 
Pars plana vitrectomy 

+ lens removal through 
a limbal incision 

Fig. 1. Schematic diagram of removal of dislocated hard lens. 
A. A vitrectomy probe engaged near the equator of the lens. 

No. of eyes. 

16 
28 

% 

36 
64 

B. The lens was pulled by vitrectomy probe in aspiration mode (pressure about 300 mm Hg) and 
supported by a light probe. 

C. The lens was pushed fore ward through the pupil into anterior chamber. 
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probe was engaged at the equator of the lens, this 
vacuum pressure was high enough to catch and 
pull the hard lens nucleus. The light probe was 
used to support the back of the lens and to push it 
forward passing the pupil into the anterior chamber 
(Fig. 1A, 1B, 1C). The corneal incision was made 
wide enough to remove the lens through the cornea. 
The wound was closed with nylon 10-0. The retina 
was checked for any retinal tear or retinal hemo­
rrhage by indirect ophthalmoscopy. Postoperative 
complications were recorded and the patients 
followed-up from 3-24 months. 

RESULTS 
The cause of lens dislocation in 43 patients 

(44 eyes) were post couching, following phaco­
emulsification, trauma and Marfan's syndrome. 
(Table 2). One patient with Marfan's syndrome had 
bilateral lens dislocation. The duration of retained 
intravitreal lens materials ranged from one week to 
10 years. The dislocated lens nucleus with intact 
lens capsule remained inside the eye from one to 
10 years in 19 eyes (Table 3). Lens fragments fol­
lowing phacoemulsification produced early ocular 

Table 2. Causes of lens dislocation. 

Causes No. of eyes % 

Post couching 20 45 
Following phacoemulsification 13 30 
Trauma 9 20 
Marfan's syndrome 2 5 

Table 3. Duration of retained intravitreal lens 
material. 

Duration 

l-4weeks 
5-8 weeks 
3-6 months 
1-4 years 
5-10 years 

Total 

Lens nucleus 
No. of eyes 

6 
3 
3 
5 

14 

31 

Lens fragments 
No. of eyes 

9 
2 
2 

13 

inflammation, all of the fragments were removed 
from one week to 6 months after dislocation. Pre­
operative complications of retained intravitreal lens 
nucleus and lens fragments were uveitis, increased 
intraocular pressure, corneal edema, optic atrophy, 
retinal detachment and vitreous hemorrhage (Table 
4). Optic atrophy was found in four patients after 
couching with secondary glaucoma and one patient 
after trauma. There were three cases of preopera­
tiw retinal detachment, one case was post trauma­
tic and two cases were post couching. 

A three-port pars plana vitrectomy with a 
limbal extraction was performed in 27 cases (28 
ey1~s) of patients with hard lens nucleus and large 
lens fragments. Three of 28 eyes had the additional 
circumferential scleral buckling procedure due to 
preoperative retinal detachment. The lens nucleus 
and lens fragments in all cases were successfully 
removed. Postoperative complications were corneal 
edema with striate keratopathy which appeared with 
the wrinkling of Descemet's membrane, persistent 
increased intraocular pressure, mild retinal hemo­
rrhage, vitreous hemorrhage, hyphema, choroidal 
detachment, and retinal detachment (Table 5). Mild 

Table 4. Complications of retained intravitreal 
lens material. 

No. of eyes % 
(n=44) 

Uveitis 25 61 
Increased intraocular pressure 25 61 
Corneal edema 10 24 
Optic atrophy 5 12 
Retinal detachment 3 7 
Vitreous hemorrhage 2 5 

Table 5. Postoperative complications. 

Complications No. of eyes % 
(n=44) 

Corneal edema with striate keratopathy 10 23 
Persistent increased intraocular pressure 2 5 
Hyphema 2 5 
Retinal hemorrhage 2 5 
Vitreous hemorrhage 2 5 
Choroidal detachment I 2 
Retinal detachment 2 
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retinal hemorrhage and some vitreous hemorrhage 
occurred during vitrectomy while cutting the 
vitreous adhesions. Hyphema occurred due to 
limbal incision and accidental injury to the iris. 
These complications could be treated with medical 
treatment except two cases of uncontrolled secon­
dary glaucoma with peripheral anterior synechia 
requiring treatment with trabeculectomy. Late 
retinal detachment was found in one case 6 weeks 
after the operation. In this patient lens nucleus 
dropped during phacoemulsification, the vitreous 
had much postoperative inflammation and tractional 
retinal detachment developed. The patient refused a 
further operation. 

Preoperative visual acuity was 6/60 or 
better in 18 eyes ( 41% ), worse than 6/60 in 26 eyes 
(59%). After the lens removal, the final postopera­
tive visual acuity improved in 35 eyes, remained 
stable in 4 eyes and decreased in 5 eyes. (Fig. 2) 
Thirty eyes required visual correction with glasses 
or contact lenses, 4 eyes had a scleral fixation of 
intraocular lens during the lens removal and 10 
eyes had an initial in sulcus intraocular !ens 
implantation before lens fragments removal. The 
postoperative visual acuity was 6112 or better in 

Postop VA 

6/6 • 
619 • • &. • 

6/12 • . . .. -
6/18 • .. 
6124 • - • 
6/36 •• - • 
6/60 • " 
3/60 • • 

Fe 

Hm 

PI • 

PI Hm Fe 3/60 6/60 6136 6124 6/18 6/12 6/9 6/6 

Preop VA 

Fig. 2. Preoperative and postoperative visual 
acuity. 

14 eyes (32%) 6/18 to 6/60 in 23 eyes (52%) and 
worse than 6/60 in 7 eyes ( 16%) The causes of the 
poor visual outcome (< 6/60 ) included 4 cases of 
chronic glaucoma with optic atrophy, one case of 
post traumatic optic atrophy and 2 cases of retinal 
detachment. 

DISCUSSION 
The common complications of retained 

lens material in the vitreous are uveitis, elevated 
intraocular pressure and corneal edema(3-6,12). The 
ocular inflammation may be found as early as 
within one week(5). The degree of inflammatory 
response seems to be related to the amount of 
retained lens material. If the lens fragment is small 
and there is not much vitreous inflammation, only 
medical treatment is indicated but for the total 
nucleus especially with intact lens capsule, the eye 
may have no or less inflammation for many years. 
In our series, in half of the patients caused by 
couching, the nucleus with intact lens capsule 
remained inside the eye for many years until severe 
inflammation developed. In case of a total dropped 
nucleus with intact lens capsule, if the inflamma­
tion is mild it is not so urgent to perform an opera­
tion and the surgeon can plan to remove the lens 
as an elective case. 

The operation for removal of hard lens 
nucleus or large lens fragments generally can be 
performed by vitrectomy with ultrasonic fragmen­
tation. The nucleus should be fragmented in the 
middle of the vitreous cavity. If the nucleus is 
hard, it can be crushed between the light pipe and 
ultrasonic fragmentation probe. This technique 
sometimes has an increased risk of intraoperative 
retinal detachment due to much manipulation 
within the vitreous cavity. Another method is to 
remove the lens through a corneal incision by 
using perfluorocarbon liquid to float the lens 
up( 10). After the lens is removed, the perfl uoro­
carbon liquid-air exchange has to be performed. 
Peyman GA, et al described a method of removing 
a hard dislocated lens in vitreous by lifting the 
hard lens with a needle and bringing it into the 
anterior chamber and then removing it through a 
clear corneal incision03). 

In our technique, we used vitrectomy 
probe to engage the lens nucleus. The vacuum 
pressure at 300 mmHg was high enough to pull 
the lens up to the anterior chamber. This method is 
safe and it does not require any perfluorocarbon 
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liquid. There is no sharp instrument inside the eye 
and less manipulation on the retinal surface. Post­
operative corneal edema with striate keratopathy 
were found in 10 eyes. This complication caused 
by mechanical injury to the endothelium of cornea 
as we pushed the lens into the anterior chamber 
or as we removed the lens through a limbus. It 
could be avoided by injecting viscoelastic agent 
to coat the endothelium and opening the corneal 
incision wide enough while delivering the lens. In 
our series there was no intraoperative retinal 
detachment. Only one case had a late postopera­
tive retinal detachment. We think that in case of 
severe ocular inflammation, removing of the basal 
vitreous gel as much as possible may have a role 

in preventing vitreous traction and retinal detach­
ment. The disadvantage of removal of a large lens 
fragment through a corneal incision was the post­
operative astigmatism which is found more often 
than in the phacofragmentation technique. How­
ever, this technique can be performed in combi­
nation with a scleral fixation of intraocular lens 
which needs to enlarge the corneal wound. 

In conclusion, hard lens nucleus or large 
lens fragments in the vitreous can be removed by 
a standard three-port pars plana vitrectomy with a 
lirnbal extraction. The technique of pulling the lens 
by a vitrectomy probe with high vacuum suction 
is an alternative method for those who have only 
a simple vitrectomy machine. 

(Received for publication on March 17, 1998) 
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Mvnm'iAnl:fl~tht.J~i1L~ufflillLI'l~rrwl11tJilLA1:fL~uffril~tl~L\J~n(;n 43 mJ ( 44 \ill) Yl~-nfum"l~l\ll(;lfmn 
ru tnl'l'i'lfl~n~'iYit.Jl l'lru::LL WYitJI'fll'lWfA1"ll'lfWtntJl~ wul'llL l11iJ'lltl~L~'WfflillLI'l~tl\J Lfilil'llnm"l~tln(;]tlm::'ln LliltJ 

'i51•M).JL~t.J (post-counching) nl"ll'l~ltJ(;]tl(;]-wLI'l~tl~Li'lt.J~I'lll).J~~~ Lfilil'llnQtJ~L l11iJ LL~::n~).J t "ll'l).Jlfvh'W ~thtJ 
16 "llt.l (ftltJ~:: 36) i1LA1:fL~\JffLfinrJrll~tl~1'W'iLYI1tJl'l LL~::~thtJ 28 "llt.l (ftltJ~:: 64) ilL~'WfftilLI'l~t.ll'!l11tlLAM 

L~'WffYi1l1r!Jn-lll'l~~l1,j~'llm'iilLI'l~t.ll'lrll~tl ~1 \J\ill ~th tJYiilLAML~'WffLfin1 vnnl"i~l\ll\11 Llii!'J 1i'LI'l~iJ~\lllil<hr'\.J 1 '\.J '..jnlill 

~th vYiilLAML~'Wl'l'Ll1rJJl11tlilL~'Wff'iilLI'l~m'l"ril~iJ ~1 'W'iL YJ1l'll'l vnm"l~liiL~'W~Yi'l).JFll~iJ ~1 'l-1~iJ l'l<ff\J).Jl LliltJm"l~lil(;]l t.1 

'l.J~l!'JLI'l~iJ~~tlYiHilil'im1m'l" tliltJHLL "l~~lil~()!()!lnlAU"l::).Jlru 300 j:j~~L).Jiil"lU"liJYl ~~L~'W~L'li'l).Jltl~1'W'lltl~l1Ul~nlill 

LL~::'h~\J~tltln~l\JYll~LLrlllill rltl\J~l\ll(;l~thl'lil"l::itJl'llt.l\ill 6/60 l11tl~nll-il\Jl\J 18 lill (fiJtJ~:: 41) LL~::1::\llu 

l'llt.llill~lnll 6/60 26 lill (ftltJ~:: 59) l1~~nl"l~l\lllil L~tlLLnl'lll\11t.ILLl\Jl11tll'ltl\JLLYll'll~'WffLLlh cJthtJil"l::itJl'llt.llill 

6/60 l11tl~n-lloil'Wl\J 37 \ill (ftltJ~:: 84) LL~::"l::iul'llt.llill~lnll 6/60 7 \ill (ftlt.J~:: 16) m"l~l\ll(;lLiiltJm"l~lil 
L~'Wff'il''W).Jl'lln'i L YJ1t.J l'l~l v'l.J ~l ml'l~tJ~\lllil'i L YJ1tJ l'l~il LL 1~~(;1~'!! ()!lmA~~ L tl'W 'iBYl~l tJ 'l.J"J::l-1 rilil LL~::I'itJu'lll~ tJ ~tJiil.rl t.1 




