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Objective: To describe retinal complications after posterior chamber phakic intraocular lens (PCPIOL)
implantation and refractive surgery complications after scleral buckling surgery.

Design: Retrospective, noncomparative, small case series.

Participants: Four patients in whom retinal detachment developed after PCPIOL implantation and two
patients with previously placed encircling scleral buckles in whom corneal steepening developed after laser in
situ keratomileusis (LASIK).

Intervention: The four patients with retinal detachment after PCPIOL implantation underwent vitreoretinal
surgery. One of the two patients in whom corneal steepening developed after LASIK underwent buckle removal.

Main Outcome Measures: The main parameters evaluated were vitreoretinal findings, corneal topography,
and pachymetry.

Results: Retinal attachment was achieved for all patients. Mean postoperative best-corrected visual acuity
(BCVA) was 20/30. One patient lost one line of BCVA. One patient with corneal steepening achieved partial
corneal flattening after buckle removal.

Conclusions: Vitreous base stimulation related to PCPIOL implantation and manipulation during LASIK may
trigger retinal complications. Laser in situ keratomileusis in patients with previously placed scleral buckles may
result in unexpected corneal steepening. Ophthalmology 2001;108:1663-1670 © 2001 by the American Acad-
emy of Ophthalmology.

Myopic eyes have a higher incidence of sight-threateningMethods

retinal complications compared with emmetropic and hy

peropic eyes:® Given the increasing number of persons pata were collected by retrospectively reviewing the charts of four

with myopia who require refractive procedures, there likelypatients who received PCPIOL implantation for very high myopia

will be patients undergoing both refractive and vitreoretinaland those of two patients who underwent LASIK for high myopia

surgery in the near future. a few years after undergoing encircling buckles placement for
It is essential not only to understand whether refractiveretinal detachment.

surgery causes a higher risk of vitreoretinal complications in

persons with myopia but also whether ophthalmologists

have to take special precautions when performing refractive

or vitreoretinal surgery in eyes that have already undergonResults

the other procedure.
The answers to these questions have not yet been estaBesterior Chamber Phakic Intraocular Lens

lished, although some data are now available, and the pelmplantation Patients

sonal experiences of various refractive and vitreoretinal

surgeons are becoming known. Four patients, two men and two women, aged 26 to 35 years, were
The goal of this study was to report unexpected compli+eferred to our Vitreoretinal Service for retinal detachments (RDs)

cations that occurred after two refractive procedures to treaiccurring 4 to 8 months after uncomplicated PCPIOL implanta-

myopic eyes: posterior chamber phakic intraocular lengion. According to the referring ophthalmologists, examination of

(PCPIOL) implantation and laser in situ keratomileusisthe fundus before implantation did not reveal any suspicious

(LASIK). retinal lesions.
The main clinical findings of the four patients and their respec-

tive vitreoretinal procedures are described in Table 1. All the
patients had a barely visible PCPIOL in the posterior chamber, and
Originally received: October 25, 1999. one had a mild subcapsular cataract. The causes of RDs were: a
Accepted: March 26, 2001. Manuscript no. 99440. giant retinal tear in two patients, 4 clock hours wide; a retinal
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TECLO, Tecnologie per Chirurgia e Laserterapia Oftalmica, Verona, Italy.one patient. In the cases of giant tears and dialysis, reattachment
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Table 1. Clinical Findings at the Time of Retinal Detachment and Subsequent Vitreoretinal Procedure in the Four Patients in
Whom Retinal Detachment Developed after Posterior Chamber Phakic Intraocular Lens Implantation

Best-corrected Visual
Acuity before Retinal

Detachment, with Posterior Best-corrected Visual Retinal Lesion Postoperative Best-
Age (yrs)/ Time  Anterior Chamber Phakic Acuity after Retinal Responsible for Retinal corrected Visual Acuity at
Gender (mos)*  Segment Intraocular Lens Detachment Detachment 6 Months
26, Male 4 Normal 20/20 20/200 Giant tear 20/30
28, Female 6  Mild cataract 20/30 Count fingers Retinal dialysis 20/30
32, Female 4  Normal 20/20 20/50 Horse-shoe tear 20/20
35, Male 8  Normal 20/40 Count fingers Giant tear 20/40

*Time lapse between posterior chamber intraocular lens implantation and occurrence of retinal detachment.

Laser In Situ Keratomileusis Patients hemorrhage, and progressive macular atrophyretinal
Patient 1. A 27-year-old woman with high myopia experienced detachment is more frequent among those with myopia than
RD in the left eye in 1992. Her best-corrected visual acuitiesamong those without myopia because the former more often
(BCVA) and refractions before RD occurred were 20/302  experience liquefaction of vitreous gel, causing posterior
diopters (D) in the right eye and 20/5614 D in the left eye. The vitreous detachment, asymptomatic retinal breaks, and in
retina was reattached with an encircling buckle. Six momhspatients with lattice and other peripheral degenerations.
after surgery, BCVA and refraction of the left eye was 20/607 It has been calculated that the risk of RD for myopia of

D. . . . .
In 1997, the patient underwent LASIK in both eyes with a more than 5 D is 2.4% during the first 60 years of life,

Chiron ACS microkeratome by a highly experienced surgeon, whd@ompared with a 0.06% risk in emmetropic squéc]'she _

reported technical difficulty in obtaining the appropriate suction Eye-Disease Case-Control Study Group published data in
with the microkeratome while creating the corneal flap in the left1993 on 253 cases of RD and 1138 controls. Cases of
eye because of the alteration in the globe circumference caused Ipathologic degenerative myopia were excluded. Only one
the encircling buckle. The flap thickness was 188. The goal of  relevant risk factor, myopia, emerged from the analysis. An
the refractive procedure was a minor undercorrection to leave 8ye with a spherical equivalent ranging froni to —3 D

total corneal thickness of no less than 36@. The predicted result : . .
was reached and maintained for 1 month with a BCVA of 20/60had a fourfold ”Sk.Of RD when compared with a nonmyopic
ye. If the refractive error were more that8 D, the risk

—2 D, but after that time the patient experienced a progressivgg
regression in the left eye=4 D 2 months after LASIK~8 D 4  Increased 10-fold.

months after LASIK, and-16 D 1 year later (spherical equiva- ~ The PCPIOL is a relatively new type of implant that has
lents). Corneal maps demonstrated progressive increase in corndal be positioned carefully in the posterior chamber of a
curvature up to 51.05 D on one axis and 49.77 D on the other aXighakiC eye“_ Information regarding the vitreoretinal risks
(Fig 1), whereas the corneal thickness was stable (880.  related to this surgical procedure is still minimal. Zaldivar et
Believing that the outward forces on the cornea created by th%us reported one RD among 124 PCPIOL implants observed

buckle could have been responsible for the corneal steepening, o ; :
removed the buckle, obtaining a corneal flattening of approxi\i\fgr 11 months (?'8 ). LOVISOIfO and Pisar?dq?he"r?oo‘(
matey 3 D (Fig 2). At this time, her BCVA is 20/60-13 D. on PCPIOL, refer to cases of RD without giving the exact

Patient 2. A 34-year-old woman with monocular myopia of incidence. At the 1999 ISRS meeting, Lovisolo reported a
—11 D in the right eye and BCVA of 20/30 experienced an 1.2% incidence of RD (four cases, two of which were
extramacular RD in 1997 as a result of two retinal breaks locate¢taused by giant tears) among 354 PCPIOL implantations
in the superior and inferior temporal quadrants. The retina wasvith a mean follow-up of 26 months. These data are in
reat.tached with an encirpling sclerql buckle and radial puckle. Sh%greement with the incidence of RD reported in previous
ceckld o hate LASIK in s e I 1980, The reiaciue 106e"Seres of anteriorchamber phaldc en¢e

Reviewing the history of our four patients with RD, the

under the flap. Immediate and complete recovery with BCVA of 2 . L
20/30 was obtained. A progressive corneal steepening (51.1 D off!evant finding is not the occurrence of RD itself in highly

one axis and 48.9 D on the other axis) led to a spherical equivaledYOpiC eyes, but the unusual occurrence of giant tears and
regression b8 D 10 months after LASIK. Pachymetry remained dialysis, also reported after PCPIOL implantations by other
unchanged. investigators.
We are unsure of the mechanism of retinal tear formation
after PCPIOL insertion. The anatomy of the retinal breaks

Discussion indicates that PCPIOL insertion may induce traction on the
anterior or posterior margin of the vitreous base, or both.

Does Refractive Surgery Increase the Risk of Perhaps anteroposterior movements of the PCPIOL and the

Retinal Complications in Myopic Eyes? crystalline lens, resulting from iris contraction, stress the

vitreous base, the anterior hyaloid, and vitreous body. Fur-
Myopic eyes can sustain a major reduction in visual functher studies and additional data are needed to support these
tion as a result of three major retinal events: RD, maculaor other hypotheses.
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Table 2. Case Series of Excimer Laser Surgery (Note the Low Prevalence of Retinal Complications)

Ref No. Eyes per Range of Retinal
Year No. Authors Treatment Myopia (D) Follow-up Complications
1998 11 Machat et al 10,000 excimer surgery 1 MAC HEM
1998 12 Talamo, Krueger 2 Fuchs’ spots
1992 13 Salz et al FDA Study, 12 PRK —1.75/=5 1yr None
1993 14 Brancato et al 1165 PRK —0.8/-25 1yr None
1993 15 Lavery 472 PRK —1.25/-9.6 6 mos None
1995 16 Amano, Shimizu 60 PRK -2/-1 6 yrs None
1995 17 Aron-Rosa et al 265 PRK —-0.7/-19.4 6 mos None
1995 18 Waring et al FDA Study, 80 PRK —2/-6.9 1yr None
1996 19 Salah et al 88 LASIK —2/—-20 5.2 mos 2 Fuchs’ spots
1997 20 Kim et al 201 PRK —2.25/-12.5 5 yrs None
1997 21 Hersh et al FDA Study, 701 PRK —1.5/-6 2 yrs None
1997 22 Loewenstein et al 825 PRK -2/-10 1yr None
1997 23 Gimbel et al 100 LASIK 6 mos None
1998 24 Maldonado-Bas, Onnis 300 LASIK —3/-25.5 6-25 mos None
1998 25 Stephenson et al 83 PRK =2/-1 6 yrs None
1998 26 Stulting et al 1062 LASIK —-2/-22.5 9.5 mos 1 RD/1 ERM
1999 27 Ruiz-Moreno et al 1554 LASIK 16-54 mos 4 RD

ERM = epiretinal membrane; MAC HEM = macular hemorrhage; LASIK = laser in situ keratomileusis; PRK = photorefractive keratectomy; RD =
retinal detachment.

Excimer Laser Surgery

Retinal complications after excimer laser surgery for
myopia are rarely mentioned in textbooks or case series
(Table 2)11-27The paradox is that retinal complications

3. Blockage of retinal blood flow during suction in
LASIK followed by sudden return to regular blood
flow when releasing suction could stress the delicate
posterior pole in degenerative myopia.

after excimer laser surgery seem to occur less frequently

than in the natural history of myopia. Although available Do We Have to Use Special Precautions

literature does not provide the estimation of the incidenc&erforming Refractive Surgery in an Eye That

and the possible increased risk of retinal complicationsAlready Underwent Scleral Buckling Surgery or
after excimer laser surgery, multiple case reports of RD{Undertake Prophylactic Retinal Treatment of Eyes
and macular hemorrhages have recently appeared (Tab{gpdergoing Posterior Chamber Phakic Intraocular

3)_28—34

ens Placement?

Several mechanisms may result in adverse vitreoretina

effects of excimer laser procedures in myopic eyes:

An encircling scleral buckle may create temporary shallow-
ing of the anterior chamber, zonular laxicity with anterior

1. Shock waves generated by the excimer laser magisplacement of the lens—iris diaphragm, corneal steepen-

increase the risk of posterior vitreous detachment andng, and refractive changés:3’

hence, RD. Because the total energy and the duration Two cases of corneal steepening that developed 1 month
of the shock waves increase with the refractive errorafter uneventful LASIK are described in this paper. Before
higher refractive errors may be associated with asurgery, both eyes had normal corneal thickness and curva-
higher risk of retinal complications. ture and no preoperative contraindications, and both under-

2. Tractional forces on peripheral retina may be cre-went corneal ablation leaving no less than 220 of stroma
ated by the suction ring of the microkeratome in under the flap. We suspect that in eyes with an encircling
LASIK. scleral buckle, a deep corneal ablation with significant cen-

Table 3. Case Reports of Retinal Complications after Excimer Laser Surgery
Year Ref No Authors Procedure Retinal Complications
1993 28 Janknecht et al PRK 1 cystoid macular edema
1996 29 Kim, Jung LASIK 1 macular hemorrhage (among 18 LASIK for myopia >10 D)
1997 30 Loewenstein et al PRK 3 macular hemorrhages
1997 31 Charteris et al PRK or PTK 11 RDs
1998 32 Ozdamar et al LASIK Giant tears
1999 33 Vilaplana et al PRK 2 giant retinal tears
1999 34 Luna et al LASIK Bilateral macular hemorrhage

D = diopters; LASIK = laser in situ keratomileusis; PRK = photorefractive keratectomy; RD = retinal detachment.
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Figure 1. Corneal topography indicating corneal steepening 2 years after laser in situ keratomileusis (LASIK). The eye underwent retinal surgery with

encircling buckle 5 years before LASIK.

Figure 2. Corneal topography before removing the scleral buckle (top left), 1 month after removal (top center) and 3 months after removal (top right).
The surgical change map (bottom left) shows the slight difference in topography between the situation before removal and 1 month after removal of the

buckle. The healing change map (bottom right) shows the progressive corneal flattening when comparing topography 1 month and 3 months after removal

of the buckle.

tral thinning could lead to corneal steepening. The corneal3.

flattening obtained by removing the buckle in one of our
cases seems to support this hypothesis. A flattening of only

3 D (Fig 2) is probably related to the permanent scleral 4.

distortion created by the encircling buckle positioned many
years before refractive surgery.

In conclusion, we report four cases of RD occurring after
PCPIOL implantation and two cases of unexpected corneal

steepening occurring after LASIK in patients with a previ- g

ously placed sceral buckle. This series is too small to
conclude that there is an increased risk of vitreoretinal

complications in patients with myopia related to refractive 7.

surgery or that there is an adverse relationship between
vitreoretinal and excimer laser surgery.

While awaiting additional data, vitreoretinal surgeons
dealing with an excimer lasered eye should measure corneal

thickness before episcleral surgery to avoid possible corneaP:

steepening and should consider vitrectomy with internal
tamponade over episcleral surgery (if each approach seems
comparable in risks and potential for achieving retinal re-
attachment).

When the cornea is 350m or less in thickness, pre- and
postoperative corneal topography measurements are indi-

cated to be able to detect corneal steepening either already.

present before vitreoretinal surgery or evolving after sur-
gery. Although, based on our case series, it seems that
PCPIOL placement may induce a change in the vitreous

base not visible before surgery, moderate to highly myopid1.

patients should probably undergo careful examination of the
peripheral retina to detect rhegmatogenous retinal lesion
that may predispose them to RD (e.g., flap retinal tears), to
detect RDs already present, or to document a normal retinal
periphery.

Highly myopic patients should undergo careful exami-
nation of the posterior pole as well, with or without fluo-

rescein angiography, to detect lacquer cracks. If cracks arg.

present, retinal vascular stress should be minimized during
the LASIK procedure by slowly releasing the manual pres-

sure on the suction ring after creation of the flap. Specials.

attention should be given to eyes that already have under-

gone vitreoretinal surgery, especially scleral buckling sur-16.

gery, because they may be subject to a higher rate of corneal
steepening after LASIK.
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Discussion
by
Alvaro Rodriguez, MD

The authors describe (1) four cases of retinal detachment occurringfractive error in the left eye was14.00 diopters (D) with 20/50
after posterior chamber phakic intraocular lens (PCPIOL) implan-ision, but 6 months after retinal surgery, myopia increased to
tation for the correction of high myopia and (2) the refractive —17.00 D with visual acuity 20/60.

surgery complications in two patients with previously placed en- |n 1997, this patient underwent LASIK, and the refractive
circling scleral buckles for retinal detachment in whom cornealsurgeon reported difficulties obtaining the corneal flap (of 280
steepening developed after laser in situ keratomileusis (LASIK). pecause of alterations in the global circumference caused by the
_ The four cases of retinal detachment occurred after PCPIOlgncircling buckle. She regained 20/60 vision, but after 1 month the
implantation, without gender differences, in patients 26 to 35 yeargatient experienced a progressive refractive regression. Thus, from
of age, and appeared 4 to 8 months after the uncomplicated lens, oo p at 2 months after surgery, myopia increased 1 year later
implantation. to —16.00 D, and the corneal curvature increased to 51 D in one

Abnormal retinal findings were two giant tears, one retinal __. . .
dialysis, and one horseshoe tear; preoperative fundus examinatiosr]i( I;:nsilg?ézzuljcllret?: c?tg?;i:{ g/lig?ngeearrﬁg:tggi?]s'sct)?% %f8r%m;r\]/gl
had been negative for retinal pathologic features in all four eyes: 9 :

The patients’ management consisted of removal of the PCPIOLr,n"J“m'S"n”.]g a best-corrected visual acuity of 20/60, witt3.00 D
lensectomy, vitrectomy, implantation of an intraocular lens in the®f correction. _ _ o o
posterior chamber, encircling buckling, and gas tamponade. The The second patient experienced a similar event, in which an eye
retinal detachment case resulting from a horseshoe tear was treatééfh monocular myopia of-11.00 D developed an extramacular
with a scleral buckle. The retina was reattached in the four eye§etachment in 1997, with two retinal breaks. The retina was
with excellent visual recovery. Of the two patients who experi- reattached with an encircling scleral buckle and a radial buckle.
enced giant tears, one recovered 20/40 visual acuity and the oth&éne year later, the patient was treated with LASIK, leaving a
recovered 20/30 visual acuity. The retinal dialysis patient recov-corneal stromal bed of 2.2am thickness and maintaining her
ered 20/30 vision, and the patient who experienced the horsesh@®/30 preoperative vision. However, a progressive corneal steep-
tear recovered 20/20 vision. ening (51.1 D in one axis and 48.9 D in the other axis) led to a
Refractive complications occurred after LASIK surgery in two spherical equivalent of 8.00 D 10 months after LASIK, maintain-
patients. In the first patient, the medical history indicated a retinaing the same corneal thickness.
detachment resulting from high myopia in 1992, which was treated  The authors pose two questions: (1) whether refractive surgery
successfully with an encircling scleral buckle. The preoperativecayses a higher risk of vitreoretinal complications in myopes and
(2) whether ophthalmologists have to take special precautions
when performing refractive or vitreoretinal surgery in eyes that
From the Department of Ophthalmology, Rosario School of Medicine,h":‘Ve glready unqlergone Other_ surgical procedu_res. Althoth these
Bogota, Colombia. questions are still controversial, | respond affirmatively to both
Address correspondence to Alvaro Rodriguez, MD, Department of Ophgue5t!°ns based on previous repbﬁsan(_:i c<_)n5|der|ng the n
thalmology, Rosario School of Medicine, Fundacion Oftalmologica Na-Creasing number of vitreoretinal complications after refractive
cional, Calle 50 No. 13-50, Bogota, Colombia. procedures, LASIK included, and in eyes with pathologic mydpia.
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