
INTRODUCTION

Today, with the consideration of patient’s 
quality of life, implantation of a intraocular 
lens (IOL) has been a major method in 
performing cataract surgery. Whilst there 
are not so many cases of IOL subluxation 
occurring as postoperative complications, 
various methods have been used to treat this 
complication. The methods include vitrec-
tomy surgery and simple extraction methods 
[1-10]. This is a report of 5 cases in which we 
successfully conducted lens subluxation and 
secondary IOL implantation using two 10-0 
polypropylene sutures through sclerocorneal 
pars plana behind the subluxed IOL.

CASES AND METHODS

Cases: 
After obtaining the patients’ consent, the 

study was conducted on 5 eyes in 5 subjects 
requiring extraction of subluxated IOLs 
during the 4-year period from 1998 through 
2002 at either Ohgaki Municipal Hospital 

or Tokai University Hospital. The age of 
the patients ranged from 55 to 76 years old, 
with an average age of 65.80± 7.95 years. 
The time from cataract surgery until IOL 
extraction ranged from 3 days to 11 years 
and 6 months. From the findings on eye 
examinations, it was possible to confirm IOL 
dislocation and the extent of subluxation in 
3 cases and, for the remaining 2 cases, we 
had to use three mirrors to confirm the IOL 
due to severe subluxation.

Among these cases, subluxation originated 
from a rupture of Zinn’s zonule in 4 eyes in 
4 subjects, and in one eye in one subject, it 
originated from a posterior capsule rupture. 
The surgical method used was phacoemulsi-
fication in 3 eyes and planned extracapsular 
cataract extraction in 2 eyes (Table 1).

Methods:
Spider Technique - an IOL extraction 

method using 10 -0 polypropylene for fixa-
tion suture:
1.  Subluxated IOLs are extracted using the 
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3-port vitrectomy technique. Infusion tube 
is fixed with a 5-0 suture 3 mm from the 
corneal limbus.

2.  A viscoelastic material (Healon) is injected 
from behind the subluxated IOL 3 mm 
from the limbus at 10 o’clock using a 
needle (Healon needle) in order to shift 
the IOL as far into the anterior chamber 
as possible.

3.  Method of grasping subluxated IOL: After 
confirming the haptic part of subluxated 
IOL that was put forward, a 25G needle 
attached to a 1-ml injection tube is insert-
ed 1.5 mm from the corneal limbus where 
the haptic part was confirmed. The needle 
is then moved into the position at the base 
of the optic and haptic of the subluxated 
IOL. Inserting a 10-0 polypropylene suture 
needle, either a long straight needle or 
long curved needle, through the sclera on 
the opposite site from the corneal limbus 
that pallalels, the 10 -0 polypropylene 
needle is then inserted into the hole of the 
25G needle in the central eyeball. After at-
taching the suture at the haptic of sublux-
ated IOL and taking out the 25G needle, 
the polypropylene suture is put through 
the posterior chamber. This suture is 
positioned in the lower part of the sublux-
ated IOL, and the IOL stays on top of the 

suture. This procedure is repeated twice 
to attach two sutures between the haptic 
and optic of the subluxated IOL. Tension 
is applied to the suture in order to lift the 
subluxated IOL into a position in parallel 
with the iris, causing it to move upward 
near the anterior chamber (Fig. 1).

4.  Method of extracting the subluxated IOL: 
Because the subluxated IOL is made of 
polymethylmethacrylate (PMMA) with a 
6-mm optic, an incision 6 mm in length is 
made in the corneal limbus, and the IOL 
is removed through this wound using a 
10 -0 suture and forceps, after which the 
suture is removed from the IOL, and then 
repositioned inside the eye. (Fig. 2)

5.  Anterior vitrectomy: In order to prevent 
the vitreous body from both forwarding 
to the incision and being caught at the 
haptic to be sutured, the vitreous should 
be removed as close as possible to the pars 
plana of the ciliary body.

6.  The 2 ports other than the infusion port 
were sutured into place with a 7-0 suture 
thread.

Transscleral fixation of posterior chamber 
intraocular lenses:
1.  The two 10 -0 polypropylene sutures that 

are already thread through at the time of 

Case Sex Age (Years) Symptoms Methods of cataract 
surgery prior to 
IOL subluxation

Findings taken as 
a reference to IOL 

subluxation

Time until spider 
Technique

1 F 66 Decreased 
visual acuity

PEA Post-vitrectomy 
rupture of Zinn’s 

zonule

4 years 3 months

2 M 70 Decreased 
visual acuity

PECCE Rupture of Zinn’s 
zonule

7 years 7 months

3 F 76 Decreased 
visual acuity

PEA Bag rupture 3 days

4 M 55 Floaters PEA Rupture of Zinn’s 
zonule

2 years

5 M 62 Decreased 
visual acuity

PECCE Rupture of Zinn’s 
zonule

11 years 6 months

PEA: Phacoemulsification/aspiration
PECCE: Planned extracapsular cataract extraction

Table 1  Findings before the Spider Technique
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Fig. 1  A 25 G needle is inserted 1.5 mm from the corneal limbus and moved into a posi-
tion at the base of the optic and haptic of the subluxated IOL. A 10 -0 Prolene 
(polypropylene suture) needle, either a long straight needle or long curved needle, is 
inserted for suturing use through the sclera on the opposite site into the hole of the 
25 G needle from the corneal limbus, and the suture is attached to the IOL with “the 
spider” as the target. This procedure is repeated twice, and two sutures are attached 
to the subluxated IOL. Tension is applied to the suture by tightening the thread, and 
the subluxated IOL is lifted in parallel to the iris and let float up into the anterior 
chamber.

Fig. 2  The subluxated IOL is shown. A long curved needle is inserted between the haptic 
and optic of the IOL. Two 10-0 polypropylene sutures are seen below the sublux-
ated IOL. An incision 6 mm in length is made in the corneal limbus, and the IOL is 
removed through this wound using a 10-0 suture and forceps.
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the subluxated IOL extraction are used. 
The sutures are taken out, cut in the 
middle, and each piece of the sutures is at-
tached to both the haptics of a new IOL, a 
PMMA IOL having optic size of 6-mm and 
the haptic with a curve for fixation, that 
is to be secondarily implanted. This proce-
dure allows total of 4 sutures attached to 
the haptics of suturing IOL.

2.  By asking an assistant surgeon to gently 
pull each one of the 2 sets of sutures that 
are both thread through 1.5 mm from 
both sides of the corneal limbus, the IOL 
is inserted using intraocular lens forceps, 
and suturing is performed by adjusting 
the IOL to be positioned in the center of 
dilated pupil. This new IOL is regarded as 
sulcus fixation.

3.  The 6 - mm wound where the IOL was 
inserted is closed with a 10-0 nylon suture 
thread.

4.  The infusion is removed, and the resulting 
wound is sutured with a 7-0 thread.

5.  The conjunctiva is sutured with an 8 -0 
thread, intraocular pressure is adjusted 
with BSS solution, and the surgery is com-
pleted.

RESULTS

In 4 out of 5 cases with IOL suluxation, 
IOL luxation was not recognized until 2 
years after cataract surgery. Among the 4 
cases, 3 cases had spontaneous dislocation 
of IOL without any trauma and pseudoexfo-
liation syndrome, and the remaining was a 
case of dislocation after vitrectomy surgery. 
In 1 out of 5 cases, IOL was implanted in the 
posterior capsule rapture.

As shown in Table 2, the fixation site of 
the subluxated IOL was in the bag in 2 eyes 
(40 %) and out of the bag in 3 eyes (60 %).

The material used in the extracted IOL 
was 1 piece of PMMA in 1 eye and 3 pieces 
of PMMA in 4 eyes.

The secondary insertion IOL type used 
was a IOL PMMA manufactured by NIDEK. 

The secondarily implanted new IOL was 
fixed using two 10-0 polypropylene sutures. 
After this procedure, there have been no 
subsequent cases of re-dislocation of the IOL 
from the suture for 24.6± 20.0 months.

Vitreous hemorrhaging was observed in 
two cases (40 %) during surgery. However, 
no additional postoperative hemorrhage was 
observed.

There was 1 case of an eye with post-sur-
gical retinal detachment (20 %) and 3 cases 
of lattice degeneration during surgery (60 %).  
However, photocoagulation was performed 
during surgery (Table 2).

As shown in Table 3, postoperative visual 
acuity was improved in all cases.

Postoperative intraocular pressure was 20 
mmHg or less in all cases.

The mean preoperative corneal curvature 
was 3.12± 2.53 D, and the mean corneal 
curvature one month postoperatively was 
2.4± 1.78 D. Wilcoxon non-parametric test 
resulted in P＝0.7874, with no statistical sig-
nificance.

No dislocation was observed with the 
pupils dilated. Neither postoperative vitreous 
hemorrhaging nor retinal detachment was 
found (Table 3).

DISCUSSION

Extraction of dislocated/subluxated IOLs:
Reported methods for safe extraction of 

the IOL in patients with severe subluxation 
of IOLs include the method of extracting 
a completely luxated IOL by causing the 
IOL to float upward close to the anterior 
chamber using perfluorocarbon liquids with 
a specific gravity greater than that of water 
[4] and the method, used in vitrectomy since 
1986, of using lens foreign body forceps to 
directly grasp the IOL and then reposition it 
by suturing it to the ciliary sulcus [1, 5-10].

Our method is based on ab externo sulcus 
fixation by Hu [11] and developed to have our 
its advantage that we can continue to utilize 
the 10-0 polypropylene sutures that are used 
for IOL extraction. Our method prevents the 
subluxated IOL from falling into the vitreous 
body by moving the subluxated IOL forward 
with a viscoelastic material, and attaching the 
10-0 sutures to the haptic of complete luxation. 
Also, the two threaded sutures put the IOL 
upward as well as prevent it from falling 
down. This is a safe method in that because of 
fixation with 2 sutures, IOL never falls down 
to the vitreous cavity even in the event that 
the lens is completely luxated at the time of 
extraction.  In extracting IOLs, we always use 
the method of vitrectomy and, after removing 
the clouded vitreous and confirming the pres-
ence or absence of abnormal findings in the 
peripheral retina, we extract the IOL from the 
corneal limbus, taking care to prevent the col-
lapse of the eyeball. It is important to use three 
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Case IOL status 
during 
surgery

Fixation 
status of sub-
luxated IOL

IOL Type 
subluxated

Suturing IOL 
Type

(1 piece 
PMMA)

Complications 
during surgery

History of 
retinal symp-

toms

Photocoagulation 
during surgery

1 Severe 
sublux-
ation

in the bag 1piece 
PMMA

NR 84 K None Post-retinal 
detachment

None

2 Dislocated out of the 
bag

3pieces 
PMMA

NR 81K None Equatorial 
lattice degen-

eration

Conducted

3 Dislocated out of the 
bag

3pieces 
PMMA

NR 81K Vitreous hem-
orrhaging

None None

4 Dislocated in the bag 3pieces 
PMMA

NR 81K None Equatorial 
lattice degen-

eration

Conducted

5 Dislocated out of the 
bag

3pieces 
PMMA

NR 81K Vitreous hem-
orrhaging

Equatorial 
lattice degen-

eration

Conducted

Table 2  Findings with the Spider Technique

Case Preoperative
VA 

Postoperative 
VA

Preoperative 
IOP

(mmHg)

Postoperative 
IOP

(mmHg)

Pre/Post operative K-value 
(Absolute value of horizontal 

axis – vertical axis)
| H－V |

(Corneal curvature)

IOL
dislocation

１ Counting 
fingers

0.02 18 14 2.62  3.75 None

２ 0.5 1.2 12 11 3.50 4.75 None

３ 0.3 0.6 9 12 7.25 1.25 None

４ 1.2 1.2 25 16 1.50 1.75 None

５ 0.9 1.0 12 12 0.75 0.50 None

Average 15.2±6.4 13±2 3.12±2.53 2.4±1.78

VA: Visual acuity
IOP: Intraocular pressure
IOL: Intraocular lens
K: Keratometer
H: Horizontal
V: Vertical

Table 3  Preoperative and Postoperative Change in VA/IOL/K-Value
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port vitrectomy system in extracting the IOL 
in order to prevent complications such as vitre-
ous prolapse, retinal detachment, and vitreous 
hemorrhage [12, 13].

Ciliary sulcus suturing of IOLs (transscleral 
fixation of posterior chamber intraocular 
lenses; connection with complications):

The transscleral fixation technique was 
described in 1986 by Malbran [14]. Possible 
complications of transscleral fixation include 
vitreous hemorrhaging, retinal detachment, 
postoperative intraocular hypertension and 
glaucoma, as well as IOL dislocation and 
infection [12, 13, 15].

We also recognized vitreous hemorrhage 
in 2 cases at the time of transscleral insertion 
of a 25G needle. However, this complication 
was corrected during surgery. As equato-
rial lattice degeneration was observed in 3 
subj ects during surgery, and endophotoco-
agulation was carried out in the course of 
vitrectomy.

Proceeding to secondary IOL implantation 
without conducting peripheral vitrectomy 
can sometimes induce retinal detachment 
due to the sticking of the existing vitreous 
with sutures and to the traction being caught 
by the retina [12] . However, retinal de-
tachment has not been observed in our 5 
cases for the 24 .6± 20.0 months period. 
Postoperative intraocular pressure was also 
normal in all subjects at 20 mmHg or below, 
and none of the eyes progressed to glaucoma 
[2].

In “Spider Technique” our method of 
IOL extraction and suturing, the two 10 -0 
polypropylene sutures that are threaded 
through 1.5 mm from the pars plana bring 
the subluxated IOL up toward the posterior 
chamber. Since the sutures are threaded be-
tween the optic and haptic, IOL extraction 
can be safely conducted, and the use of the 
remaining sutures for subsequent suturing 
of a new IOL is very unique.

Because this procedure is relatively simple 
and there are few complications, we plan to 
conduct future studies on larger groups of 
patients in order to establish a safe operating 
technique.
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