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

Removal of the crystalline lens for refractive re a s o n s
in highly myopic patients remains controversial. The
myopic eye has always been considered to be at high
s u rgical risk, not only because of the higher rate of in-
traoperative complications but also the increased risk
of postoperative retinal detachment (RD) (1, 2).

Recent advances in phacoemulsification, small in-
cision surg e r y, new intraocular lenses (IOL), and vis-
coelastics have reduced the complications in eyes with
high myopia. Myopic correction with phacoemulsifi-
cation and subsequent implantatıon of IOL has bet-

ter results when compared to the other techniques
(3-7). In addition, the developments in retinal exam-
ination and prophylactic laser treatment have been
used successfully in patients with high myopia (8).

The manual, small incision exstracapsular cataract
extraction with mini-nuc technique has proved to be
a safe modern cataract surgery (9, 10). This pro c e-
d u re must be performed under positive intraocular pre s-
s u re that exists 100% of the operating time. These
conditions are constantly achieved by the anterior cham-
ber maintainer, irrigating the eye and simultaneously
c o n t rolling the positive intaocular pre s s u re (10).

We performed small incision clear lensectomy us-
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ing anterior chamber maintainer and low power pos-
terior chamber IOL implantation for correction of high
myopia. In this re t rospective clinical study, we eval-
uated the effectiveness, pre d i c t a b i l i t y, and safety of
this surgical pro c e d u re .

M ATERIALS AND METHODS

Between June 1996 and June 1998, 56 eyes of 30
patients had clear lensectomy with posterior cham-
ber IOL implantation for high myopia. All surgery was
performed by the same surgeon (A.K.). Surgery was
bilateral in 26 patients. Four patients underwent planned
bilateral simultaneous pro c e d u re. The patients’ mean
age was 42.63±9.99 years (range 27 to 60 years). The
characteristics of patients are shown in Table I. Mean
follow-up was 40.23±11.97 months (range 24 to 60
months). There were results for 24 patients (46 eyes)
at 36 months, 17 patients (33 eyes) at 48 months, and
13 patients (24 eyes) at 60 months.

Patients were selected on the basis of pre o p e r a t i v e
myopia greater than 12 diopters (D) and a best-cor-
rected visual acuity (BCVA) of 20/200 or better. Pa-
tients with higher than grade I nuclear sclerosis were
not included in the study. Calculation of the IOL pow-
er was made using the Sanders & Retzlolf-Kraff II 
formula as it was included in our biometer (Te k n a r ) .
The targeted postoperative refraction ranged from emetro p i a
to -3.00 D depending on the patient’s expectations.
Exclusion criteria consisted of prior retinal break or
detachment (even in the fellow eye), glaucoma, or pre-
vious surg e r y. A detailed informed consent was ob-
tained from all patients for this pro c e d u re .

P reoperative and postoperative complete ophthal-
mologic examinations, including uncorrected visual
acuity (UCVA) and BCVA, cycloplegic and manifest
refractions, keratometry, biomicro s c o p y, tonometery,
and indirect ophthalmoscopy, were performed. Thre e
patients had focal argon laser treatment before clear
lens extraction for retinal tears and hole. Postopera-
tive evalutions were made at 1 day, 1 week, and at 1,
3, 6, 12, 18, 24, 36, 48, and 60 months.

Forty-eight of 56 pro c e d u res were performed us-
ing topical and low-dose perilimbal subconjunctival
anesthesia. General anesthesia was used in four pa-
tients who underwent bilateral simultaneous surg e r y.
The same surgical technique was used in all cases.

After setting anterior chamber maintainer, a frown in-
cision of length 6 mm was made 2 mm posterior to
the limbus. Then, a scleral tunnel was created using
a crescent knife. An anterior capsulorrhexis about
6.0 mm wide was made with a cystotome under pos-
itive hydrostatic pre s s u re. Careful hydrodissection and
h y d rodelination of the lens nucleus were performed.
All of the lens material was aspirated by a manual
cortex extractor or soft nucleus and epinucleus were
h y d ro e x p ressed out by slight pre s s u re on the pos-
terior lip of the scleral incision. The anterior and the
posterior capsules were cleaned with a capsule po-
lisher cannule. Because of the long time follow-up
results were known, and also economic, a poly (methyl
methacrylate) one-piece IOL with an optic diameter
of 6.0 mm and haptic diameter of 12.5 mm (Balance,

TABLE I - PATIENT DEMOGRAPHICS

Characteristic Va l u e

Number of patients 3 0

Bilateral cases 2 6

Unilateral cases 4

S e x
female 1 9
male 1 1

Age, yr
mean 4 2 . 6 3 ± 1 1 . 9 7
r a n g e 2 7 - 6 0

TABLE II - P R E O P E R ATIVE AND POSTOPERATIVE DATA

Data mean ± SD R a n g e

Spherical equivalent (D) -18.90±3.83 - 26.00 to -11.50

Axial length (mm) 30.59±1.74 26.90 to 34.60

Intraocular lens power (D) 3.73±3.51 0.00 to 11.00

Postoperative refraction (D) 1.14±1.35 -4.00 to 1.50

Follow-up (months) 40.23±11.97 24.00 to 60.00
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Hanita) was implanted in the capsular bag. The scle-
ral incision was closed with one or two interrupted
10.0 nylon suture s .

If simultaneous bilateral surgery was performed, the
s u rg e o n ’s gown and gloves were changed and a new
irrigating solution and a separate set of surgical in-
struments were used. At the end of surg e r y, gentamycin
and betamethasone were given subconjunctivally. 

P o s t o p e r a t i v e l y, patients were treated with a com-
bination of tobramycin and dexamethasone drops for
four weeks.

R E S U LT S

The mean preoperative spherical equivalent was 
-18.90±3.83 D (range -11.50 to -26.00 D) and the mean
p reoperative keratometer was 43.80±1.38 D (Tab. II).
The mean axial length was 30.59 ± 1.74 mm (range
26.90 to 34.60 mm). The axial length was greater than
28 mm in 91.0% of eyes, greater than 30 mm in 64.2%
of eyes, and greater than 32 mm in 21.4% of eyes.
The mean IOL power was 3.73± 3.51 D (range 0 to 11
D). As these IOL had no minus power, 0 D IOL were
implanted in 20 eyes (35.7%).

I n t r a o p e r a t i v e l y, posterior capsule tear occurred in
two eyes. One of them had vitreous loss and anteri-
or vitrectomy was made with the anterior vitre c t o m y
handpeice (Visitec) and IOL was implanted in the sul-
cus. Minimal posterior tear occurred in the other one
during posterior capsular polishing. After viscoelas-
tic injection, posterior capsulorrhexis was made and
IOL was implanted in the bag.

The postoperative mean spherical equivalent was 
-1.14±1.35 D (range +1.5 to -4.0 D). A total of 55.3%
of eyes were within ±l.0 D of targeted refraction and

85.7% of eyes were within ±2.00 D. Biometric erro r
o c c u red more than 2.00 D in four eyes, with a devia-
tion of 4 D in one eye, of 3 D in two eyes, and of 2.50
D in one eye.

U C VA improved in 94.6% of eyes, with 89.2% of
eyes achieving UCVA of 20/100 or better and 26.7%
achieving 20/40 or better (Tab. III). BCVA improved in
66.0% of eyes. A total of 48.2% of eyes gained two
or more lines. The percentage of eyes achieving of
20/40 or better BCVA inreased from 26.7% pre o p e r-
atively to 58.9% postoperatively. BCVA remained the
same in 28.5% of eyes; it decreased after surgery in
t h ree eyes (due to RD in two eyes and macular he-
morhage in one eye). 

The incidence of posterior vitreus detachement (PVD)
was 51.8% (29 eyes). 

During the second postoperative year, we observed
two new cases, and two additional cases by the fifth
y e a r.

During the follow-up period, RD occurred in 2 eyes
(3.5%). It was observed 4 weeks after surgery in the
eye with posterior capsule rupture and vitreous loss.
In the other eye, although there were no intraopera-
tive complications, detachments was diagnosed two
years after the surg e r y. Both patients were operated
by pars plana vitrectomy successfully. BCVA on
Snellen chart was decreased four l ines in one patient
and two lines in the other patient. Retinal laser pro-
phylaxis was done in their fellow eyes. Tw e n t y - f o u r
months after surg e r y, retinal tear was diagnosed in
two eyes, which were successfully treated with laser
p h o t o c o a g u l a t i o n .

Posterior capsule opacification that re q u i red Nd: YA G
capsulotomy developed in 9 eyes (16%). Laser cap-
sulotomy was performed 12 months postoperatively
in two eyes, at 24 months in four eyes, and at 36 months

TABLE III - P R E O P E R ATIVE AND POSTOPERATIVE BEST-CORRECTED AND UNCORRECTED VISUAL ACUITIES

C o r re c t e d - u n c o r rected P reoperative n (%) Postoperative n (%) Postoperative n (%)
Snellen equivalent

20/20-20/40 15 (26.8) 33 (58.9) 15 (26.8)

20/50-20/100 36 (64.3) 20 (35.7) 36 (64.3)

20/200 or worse 5 (8.9) 3 (5.4) 5 (8.9)
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in three eyes. No complications were encountered as
the result of the capsulotomy pro c e d u re .

Other postoperative complications we observed were
subclinical IOL decentralization in one case and mac-
ular hemorrhage (due to subretinal neovascular mem-
brane formation) in one case. In addition, two eyes of
one patient had an intraocular pre s s u re increase gre a t e r
than 24 mm Hg that responded to medical tre a t m e n t .

D I S C U S S I O N

Two diff e rent refractive surgical techniques have been
developed to correct high myopia: intraocular pro-
c e d u res and methods that change the corneal cur-
v a t u re. Corneal surgical pro c e d u res include radial ker-
a t o t o m y, keratomileusis, epikeratoplasty, photore f r a c t i v e
k e r a t e c t o m y, and laser in situ keratomileusis (11-14).
The intraocular techniques comprise clear lens ex-
traction with or without implantation of an IOL and
negative IOL implantation in phakic eyes (2-5, 15-17). 

Keratomileusis, epikeratophakia, and radial keratotomy
a re not performed anymore because of poor pre d i c t a b i l i t y,
high residual postoperative refractive erro r, and high
incidence of postoperative complications. At pre s e n t ,
laser in situ keratomileusis is the most pre f e r red ex-
cimer laser surg e r y. Its advantages over photore f r a c t i v e
keratectomy are faster visual rehabilitation, less pa-
tient discomfort, increased pre d i c t a b i l i t y, and re d u c e d
incidence of corneal haze and scar formation (18, 19).
H o w e w e r, the perceived quality of vision and contrast
sensitivity were significantly less in high myopia and
c o rneal ectasia may occur (20, 21).

Another approach in correction of high myopia is
implantation of a negative anterior or posterior cham-
ber IOL in phakic eyes, which provides stability of re-
fractive correction with high predictability and re v e r s i b i l i t y.
Anterior chamber phakic IOL has potential for dam-
age to the anterior chamber structures, especially en-
dothelial cell loss, chronic intraocular pre s s u re ele-
vation, and pupil ovalization (15). Although the im-
plantation of posterior chamber phakic IOL in highly
myopic eyes seems to have promising short-term re-
sults, the contact between iris-phakic IOL and crys-
talline lens-phakic IOL leads to pupillary block glau-
coma, pigmentary dispersion syndrome, and cataract
formation (16, 17, 22). Clear lens extraction with lens
implantation in high myopia is as effective as phakic

IOL implantation and has been performed with ex-
cellent refractive results. However, in addition to all
the possible complications related to intraocular pro-
c e d u res, postoperative loss of accommodation con-
stitutes a handicap for young patients. 

In our study, 55.3% of eyes were within ±1.00 D of
t a rgeted refractive error and 85.7% within ±2.00 D.
The refractive target was emmetropia or -3.0 D be-
cause of patient expectations. Four eyes developed
a refractive error greater than 2.00 D, probably be-
cause of biometric errors (axial length measure m e n t ,
inadequate formula). We used SRKII formula, which
is more frequently re f e r red to in the literature; how-
e v e r, it is not adequate in extremely long eyes (23).
Comparing the results of this series with corneal re-
shaping techniques, the refractive outcomes of clear
lens extraction are better in both predictability and
s t a b i l i t y. On the other hand, we pre f e r red to treat pa-
tients with high myopia in pre p resbyopic or in the pre s-
byopic age to compensate for accommodation loss.

The major concern about clear lens extraction is
RD, which previous studies have shown to occur more
f requently in myopic eyes than normal eyes. Postop-
erative RD often occurs after 1 year and may not be
d i rectly related to surgery (24). Barraquer et al re t ro-
spectively analyzed the results of clear lens extrac-
tion performed with various surgical techniques (in-
tracapsular extraction, extracapsular extraction with
or without posterior chamber IOL implantation) in 165
eyes with high myopia (1). They found a 7.3% inci-
dence of RD and RD occurred an average of 30.7 months
(±26.6 months) after surg e r y. In a few series with pha-
coemulsification and posterior chamber IOL implan-
tation RD was not observed but there was a small
number of patients and the follow-up was pro b a b l y
too short (4, 5, 25). Colin et al reported a RD inci-
dence of 1.9% 4 years and 8.1% 7 years after clear
lens extraction (26). 

During the 3-year follow-up, RD occurred in 2 eyes
(3.5%) in our study. Preoperative prophylactic laser
t reatment was done only in 3 (5.3%) cases. In the first
case, RD occurred in the eye that had an intraoper-
ative posterior capsular tear. There is a clear corre-
lation between posterior capsule tear and an incre a s e d
risk of RD (7). In the second case, RD occurred 24
months after the surg e r y. Prophylactic argon laser tre a t-
ment of degenerative lesions was done in the fellow
eyes of these cases. The incidence of RD in our study
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is similar with that of clear lens phacoemulsification.
In a closed system surgery l ike ours, there is a con-
tinuously positive intraocular pre s s u re provided via
anterior chamber maintainer, which stabilizes the an-
terior segment and may result in minimal intraocular
trauma to the vitreous and re t i n a .

The incidence of PCO in our study is 16% and is
similar to that reported in other series. Opening the
posterior capsule in myopic eyes probably alters the
v i t reous gel and these vitreous changes may pre d i s-
pose the patient to retinal degeneration and RD (1,
27). We performed YAG-laser posterior capsulotomy
without complications in our series. In addition, one
eye developed subfoveal choroidal neovasculariza-
tion but it is not obvious whether there is a potential
i n c reased risk of macular complication after clear lens
extraction. 

In conclusion, clear lens extraction is a cost-eff e c-
tive and safe pro c e d u re, with acceptable pre d i c t a b i l-
i t y, for correcting high myopia. The risk of postoper-
ative RD is probably reduced with the manual, small
incision extracapsular technique using anterior cham-
ber maintainer. However, detailed retinal peripheral ex-
amination preoperatively and continuous follow-up is
needed to avoid RD. 
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