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Purpose: To describe the results of lens-sparing vitrectomy for the correction of retinal detachment
associated with retinopathy of prematurity (ROP) and its associated complications.

Methods: Seventeen patients who underwent a lens-sparing vitrectomy for stage 4 and stage 5 ROP with
plus disease at Seoul National University Children’ s Hospital between 1999 and 2003 were enrolled in this
study. The patients who had bilateral retinal detachment of ROP underwent a lens-sparing vitrectomy in one
eye and a scleral buckling surgery or lensectomy-vitrectomy in the other eye. The patients who had a retinal
detachment in one eye and a regressed ROP in the other eye underwent unilateral lens-sparing vitrectomies.
A review of their preoperative clinical findings (including the status of retinal detachment and plus disease),
post-operative results, and any complications encountered was performed.

Results: In 17 patients, the postoperative success rate of lens-sparing vitrectomy was 58.8%. However,
lens-sparing vitrectomy as a treatment for stage 5 ROP (25.0%) produced more negative post-operative
results than it did when used to treat either those for stage 4a (75,0%) or 4b (66.7%) ROP. Among the 10
eyes in which the retina was attached, form vision was shown in six eyes, light could be followed by three
eyes, and no light perception was present in one eye. Intra- and post-operative complications included retinal
break formation, cataracts, vitreous hemorrhages, and glaucoma in patients with stages 4b and stage 5 ROP.
Conclusions: Lens-sparing vitrectomy resulted in encouraging surgical outcomes in the correction of retinal
detachment of ROP, especially in stage 4 patients. Therefore, a lens-sparing vitrectomy for stage 4 ROP
patient may be beneficial, although it is still associated with some intra- and post-operative complications.
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Treatments for retinopathy of prematurity (ROP) include
laser photocoagulation or cryotherapy (CRYO) for threshold
ROP" and scleral buckling surgery3'6 or vi‘crectomy7'12 for
ROP-associated retinal detachment. The CRYO-ROP study
revealed the beneficial effects of cryotherapy when used as
a treatment for threshold ROP.>" Laser photocoagulation to
the avascular retina of threshold ROP eyes proved to be just
as effective (or even more effective) as cryotherapy.1 Some
eyes exhibiting retinal detachment, whether they had been
treated or not, required scleral buckling surgery or vitrectomy.
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The type of surgery depended on the extent of retinal
detachment.

Scleral buckling surgery for active stage 4 ROP has
beneficial effects including the relief of vitreoretinal traction
and the prevention of ischemia in the detached retina, which
alters the natural progression of the disease.* However, this
may not apply in stage 4 and stage 5 zone I ROP due to
posterior tractional retinal detachment.'*" Although the
current standard treatment is the lens-sparing vitrectomy or
lensectomy-vitrectomy, surgical outcomes in cases of stage 5
ROP are not satisfactory.'”"® The visual results achieved
are low and disappointing9’12’18'21 or they present form-
identification vision.'"'"” There is still controversy
concerning when surgery for stage 4 ROP should be
performed and which surgical techniques have the most
beneficial effects in stage 4 and stage 5 ROP.”
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Lens-sparing vitrectomy in infants has been performed in
the treatment of several diseases, and its main advantage is
the phakic condition that results during visual rehabilitation
after surgery.B'27 Lensectomy-vitrectomy produces an
aphakic condition that can limit visual development during a
critical period of development in infants. Scleral buckling
surgery results in a myopic shift and necessitates additional
surgery for buckle removal. ™ Recently, several reports have
shown that lens-sparing vitrectomy was effective in treating
stage 4 ROP.** Although lens-sparing vitrectomy appears to
have some advantages, there is little available literature about
the outcomes of this surgical technique and concerning
complications from the treatment of stage 4 and stage 5 ROP.
The purpose of this retrospective study is to describe the
results of lens-sparing vitrectomy in the treatment of retinal
detachment of stage 4 and stage 5 ROP.

Materials and Methods

Seventeen patients at Seoul National University Children’s
Hospital between 1999 and 2003 with stage 4 (subtotal retinal
detachment) and stage 5 ROP (total retinal detachment) and
with plus disease who had undergone a lens-sparing vitrec-
tomy in at least one eye were included in this study. All
patients had been treated with laser photocoagulation of the
avascular retina for threshold ROP, but they had not
regressed. The inclusion criterion of patients with stage 5+
ROP in the present study was a posterior total tractional
retinal detachment that resulted from the progression of
rush-type ROP with plus disease, i.e. the vascularized retina
was limited within the zone I area.

The surgical technique for the lens-sparing vitrectomy for
ROP has been described by Maguire and Trese.” Surgery
was complete when as much of the tractional membrane as
possible was removed without an injury to the lens and when
the entire retina was finally free from the traction. At the end
of surgery an intravitreal air injection was performed for
maintaining eyeball pressure, but a gas tamponade or silicone
oil injection was not given. Postoperatively, spontaneous
reattachment of the retina was periodically examined.

The patients with bilateral symmetric ROP disease (i.c.
with the same stage and severity of plus disease in both eyes)
had undergone a lens-sparing vitrectomy in one eye and a
scleral buckling surgery or lensectomy-vitrectomy in the
other. Both eyes underwent surgery, either simultaneously or
consecutively, within several days in accordance with the
systemic condition of each patient. The patients with stage
4 or stage 5 ROP with plus disease in one eye and regressed
ROP in the other eye had undergone a unilateral lens-sparing
vitrectomy. Data from the eyes that had undergone a
lens-sparing vitrectomy only were analyzed.

Stages of ROP were defined in accordance with the
international classification of ROP* and plus disease, i.c.,
vascular dilation and tortuosity in the posterior pole. Patients
were also subdivided into groups of both a moderate and a
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severe degree, in accordance with the severity of the plus
disease. A moderate degree of plus disease was defined as
grade 4 vascular dilation and tortuosity by Wallace et al”
A severe degree of plus disease was characterized by more
severe vascular dilation and tortuosity than was seen in grade
4. Informed consent was obtained from the parents of all
participants before sedation for examination and surgery.
A review of the pre-operative clinical findings, post-
operative results, and any complications was performed, and
the results of the lens-sparing vitrectomy were compared in
accordance with the stages. Anatomical success was defined
as an attachment of the retina, at least in the posterior pole,
during the post-operative follow-up periods. For the evalua-
tion of visual development at the last follow-up, vision was
classified into three categories: form vision (patients can fix
their eyes on a small moving toy), light follow (patients can
fix their eyes on a moving pen-light), and light perception
(patients can differentiate between the light on and off ).

Results

Seventeen patients comprised the study population, and ten
of the patients were females. The mean gestational period
was 28.8 weeks (range: 25-34 weeks) and the mean birth
weight was 1224 grams (range: 800-1870 grams). The mean
post-operative follow-up period was 2.2 years (range: 1.1-4.8
years).

The eight bilateral symmetric patients underwent a
lens-sparing vitrectomy in one eye. Among them, three patients
had scleral buckling surgery while the other five had the
lensectomy-vitrectomy in the other eye. The nine unilateral
patients underwent a lens-sparing vitrectomy in only one eye.
Their other eyes had regressed without retinal detachment,
which was resultant from the laser photocoagulation.
Pre-operative stages of ROP and post-operative results are
summarized in Table 1.

At the last follow-up examination, visual development was
assessed in ten eyes in which the retina was post-operatively
attached. Form vision was seen in six of these eyes, light
follow was noted in three eyes, and no light perception was
found in one. None of the eyes in which the retina was not
attached had light perception.

Among the 17 cases of lens-sparing vitrectomy, cataracts
and dense vitreous hemorrhages occurred as a post-operative
complication in three patients. Two of these patients required
lens surgery due to dense cataracts, and the remaining one
patient did not require surgery but experienced mild lens
opacity. Three occurrences of dense vitreous hemorrhage
were observed, and they all resulted in a failure of the retina
to reattach. In one of the unilateral patients, a retinal break
was noticed during surgery which caused a failure of retinal
reattachment. Two patients with stage 5 ROP experienced the
post-operative complication of angle-closure glaucoma.

The overall anatomical success rate was 58.8% (10/17),
and the post-operative results of stage 4 ROP patients were
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Table 1. Surgical outcome of lens-sparing vitrectomized eyes for stage 4 and stage 5 retinopathy of prematurity

Case ROP stage Len-sparing vitrectomized eyes
No. Post-op retina Last follow-up vision Post-op complications
1 4a+ A L
2 4a+t+ A F
3 4a+t+ A F
4 4a+t+ D -
5 4b+ D - retinal break*
6 4b+ A F cataract
7 4b+ D - vitreous hemorrhage
8 4b+ A L
9 4b+ A L
10 4b+ A F
11 4b+ D - vitreous hemorrhage
12 4b+ A F
13 4b+- A F
14 5+ A - cataract
15 S+ D - vitreous hemorrhage, cataract
16 5+ D - glaucoma
17 5+ D - glaucoma

+: moderate degree of plus disease, ++: severe degree of plus disease, 4a: subtotal retinal detachment without macular involvement, 4b:
subtotal retinal detachment with macular involvement, A: attached retina, D: detached retina, F: form vision, L: light follow, -: no light

perception, *: intra-operative complication.

Table 2. Overall success rate of lens-sparing vitrectomy
for stage 4 and stage 5 retinopathy of prematurity

Stages of ROP Success rate

4a 3/4 (75.0%)
4b 6/9 (66.7%)
5 1/4 (25.0%)
Total 10/17 (58.8%)

ROP: retinopathy of prematurity, 4a: subtotal retinal detachment
without macular involvement, 4b: subtotal retinal detachment with
macular involvement, success: attached retina in the posterior pole.

better than those with stage 5 ROP (Table 2).

Discussion

Lens-sparing vitrectomy in infants has been used to treat
tractional retinal detachment and vitreous hemorrhage
associated with ROP, non-clearing preretinal hemorrhage
secondary to shaken-baby syndrome, and posterior persistent
fetal vasculature.” %" Although this procedure tends to be
more difficult in infants than in adults or children because
of their relatively large lens size compared to the posterior
segment of their eye, it can cautiously be done without
damage to the lens. The crystalline lens in infants can be
spared by employing a two-port pars plicata approach, and
also by inserting instruments parallel to the visual axis.”
After lens-sparing vitrectomy in infants, 67% of the lenses
remained clear after an average follow-up time of 27
months.” Our results showed that three cases of cataract
formation had occurred after an average follow-up time of
2.2 years, and that 82.4% of the lenses remained clear after

surgery. Only two of these required further surgery.

Recently, Hartnett™ reported that a poor surgical outcome
after surgery for stages 4 and 5 ROP was related to the
presence of vitreous organization, neovascularization, and
plus disease. Surgical procedures included scleral buckling,
lensectomy-vitrectomy, and lens-sparing vitrectomy, but
similar outcomes resulted from scleral buckling and lens-
sparing vitrectomy in those with stage 4b ROP. Capone and
Trese”® reported that 90 percent of the eyes with stage 4a
ROP exhibited successful retinal reattachment after lens-
sparing vitrectomy. Our results also showed a success rate of
75% and 66% for stages 4a and 4b each. The success rate
plummeted to 25% for stage 5 patients. In the present study,
lens-sparing vitrectomy produced better results in cases of
stage 4 ROP than in patients with stage 5.

Hartnett” found that the surgical outcome was not
associated with the type of surgery chosen for stage 4 ROP,
so it was of no consequence if the surgery used was scleral
buckling surgery or lens-sparing vitrectomy. She also insisted
that lensectomy-vitrectomy should be reserved only for stage
5 eyes with narrow funnel-type detachments, and that it was
necessary to attempt a lens-sparing vitrectomy intervention
before a tight funnel-type total retinal detachment could
develop. Our data supported this, and also suggested some
utility of the lens-sparing vitrectomy in stage 5 ROP patients
with plus disease. However, in cases of open funnel-type
retinal detachments, the lens-sparing vitrectomy resulted in
rather disappointing outcomes, and it was associated with
significant postoperative complications. Among the four
patients who underwent lens-sparing vitrectomy for stage 5
ROP with plus disease, two later showed pupillary block
glaucomas and one manifested a vitreous hemorrhage and a
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cataract. Therefore, in these cases, lens-sparing vitrectomy
should be avoided. In addition, Maguire and Trese™ reported
that cataracts developed in two out of three eyes with stage
5 ROP after lens-sparing vitrectomy.

The presence of plus disease in stage 4 and stage 5 ROP
is also a predictor of poor surgical outcome.” There is a wide
range in the severity of the disease,” so we created a division
between moderate cases and those of a more severe degree.
The severity of plus disease may not influence the surgical
outcome, but its presence may be rather important by itself.
All cases in this study exhibited progressive retinal detach-
ment with plus disease in spite of previous treatment with
laser photocoagulation. This is, in part, a cause of the failure
of retinal reattachment and intra- or post-operative vitreous
hemorrhage. If our study patients had had a lower incidence
of plus disease, our surgical outcomes would have very likely
been better. Glaucoma and vitreous hemorrhage were both
reported to be causes of poor outcomes in severe ROP."*
Our results also revealed retinal reattachment failure after
lens-sparing vitrectomy in cases that also had such compli-
cations. To avoid this, lens-sparing vitrectomy should be
performed before stage 5 ROP develops, and also in the
absence of plus disease. If the plus disease presents as a
severe condition, there will be a higher probability of
intra-operative and post-operative complications, and the
surgical prognoses should be guarded.

Luna et al.”’ reported that peripheral retinal laser
photocoagulation before lens-sparing vitrectomy for stage 4a
ROP eyes affected surgical outcomes. Without laser photo-
ablation before surgery, the organized vitreous was easier to
cut and the retina was less rigid and could be smoothly
flattened. Conversely, with pre-surgical laser photoablation,
the organized vitreous became more difficult to manipulate,
and the retina became more rigid. All the members of our
study had undergone laser photocoagulation before surgery,
so our study cannot speculate on the differences observed by
the previous study. The observation by Luna et al. may or
may not be true, but the difficulty of surgical manipulation
and the retinal rigidity seem to depend more on the
fibrovascular proliferative changes of the detached retina than
on any pre-operative procedure.

In the treatment of stage 5 ROP, the lens-sparing vitrectomy
produced less-than-desirable results, but in the treatment of
stage 4a or stage 4b ROP, the lens-sparing vitrectomy yielded
rather promising results. However, several limitations of this
study should be noted. One is the small case number of our
study. The second limitation is that we could not standardize
the gestational age and birth weights of our subjects. Further
studies with a larger number of patients are required in order
to determine the timing and criteria for surgery to treat stage
4 ROP, and also to decide which surgical technique is the
most desirable for treatment of stage 4 and stage 5 ROP.

In summary, we described the results of lens-sparing
vitrectomy as a treatment for stage 4 and stage 5 ROP.
Surgical outcomes for stage 4 ROP produced better
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post-operative results than those for stage 5. Some cases
manifested such post-operative complications as cataracts,
vitreous hemorrhages, glaucoma, and the formation of retinal
breaks. These results demonstrate that while lens-sparing
vitrectomy may be beneficial in cases of stage 4 ROP, it is
certainly not without risk of complications.

References

1. Ng EY, Connolly BP, McNamara JA, et al. A comparison
of laser photocoagulation with cryotherapy for threshold
retinopathy of prematurity at 10 years: Part 1. visual
function and structural outcome. Ophthalmology 2002;109:
928-35.

2. Cryotherapy for Retinopathy of Prematurity Cooperative
Group. Multicenter trial of cryotherapy for retinopathy of
prematurity. Ophthalmological outcomes at 10 years. Arch
Ophthalmol 2001;119:1110-8.

3. Greven C, Tasman W. Scleral buckling in stages 4B and 5
retinopathy of prematurity. Ophthalmology 1990;97:817-20.

4. Hinz BJ, de Juan E, Repka MX. Scleral buckling surgery
for active stage 4A retinopathy of prematurity. Ophthalmo-
logy 1998;105:1827-30.

5. Chuang YC, Yang CM. Scleral buckling for stage 4
retinopathy of prematurity. Ophthalmic Surg Lasers 2000;
31:374-9.

6. Noorily SW, Small K, de Juan E, Machemer R. Scleral
buckling surgery for stage 4B retinopathy of prematurity.
Ophthalmology 1992;99:263-8.

7. Fuchino Y, Hayashi H, Kono T, Ohshima K. Long-term
follow-up of visual acuity in eyes with stage 5 retinopathy
of prematurity after closed vitrectomy. Am J Ophthalmol
1995;120:308-16.

8. Seaber JH, Machemer R, Eliott D, et al. Long-term visual
results of children after initially successful vitrectomy for
stage V retinopathy of prematurity. Ophthalmology 1995,
102:199-204.

9. Quinn GE, Dobson V, Barr CC, et al. Visual acuity of eyes
after vitrectomy for retinopathy of prematurity. Follow-up
at 51/2 years. Ophthalmology 1996;103:595-600.

10. Mintz-Hittner HA, O’ Malley RE, Kretzer FL. Long-term
form identification vision after early, closed lensectomy-
vitrectomy for stage 5 retinopathy of prematurity.
Ophthalmology 1997:104:454-9.

11. Choi MY, Yu YS. Anatomical and visual results of vitreous
surgery for advanced retinopathy of prematurity. Korean J
Ophthalmol 1998;12:60-7.

12. Trese MT, Droste PJ. Long-term postoperative results of a
consecutive series of stages 4 and 5 retinopathy of
prematurity. Ophthalmology 1998;105:992-7.

13. Editorial Committee for the Cryotherapy for Retinopathy of
Prematurity Cooperative Group. Multicenter trial of cryo-
therapy for retinopathy of prematurity, Natural history ROP:
Ocular outcome at 51/2 years in premature infants with
birth weights less than 1251g. Arch Ophthalmol 2002;120:
595-9.

14. Palmer EA, Hardy RJ. Zone I retinopathy of prematurity.
Arch Ophthalmol 1994;112:156.

15. Katz X, Kychenthal A, Dorta P. Zone I retinopathy of
prematurity. J AAPOS 2000;4:373-6.

16. Millsap CM, Peyman GA, Ma PE, Greve MD. The surgical
management of retinopathy of prematurity using perfluoro-
carbon liquid. Int Ophthalmol 1994;18:97-100.

17. Scott IU, Flynn HW Jr, Azen SP, et al. Silicone oil in the



YS YU, et al. LENS-SPARING VITRECTOMY FOR ROP

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

repair of pediatric retinal detachment. Prospective, obser-
vational, multicenter study. Ophthalmology 1999;106:1399-
407.

Kono T, Oshima K, Fuchino Y. Surgical results and visual
outcomes of vitreous surgery for the advanced stages of
retinopathy of prematurity. Jpn J Ophthalmol 2000;44:
661-7.

Hartnett ME, Gilbert MM, Hirose T, et al. Glaucoma as a
cause of poor vision in severe retinopathy of prematurity.
Graefe’s Arch Clin Exp Ophthalmol 1993;231:433-8.
Cherry TA, Lambert SR, Capone A Jr. Electroretinographic
findings in stage 5 retinopathy of prematurity after retinal
reattachment. Retina 1995;15:21-4.

Lambert SR, Capone A Jr. Visual acuity of eyes after
vitrectomy for ROP. Ophthalmology 1996;103:1331-2.
Hirose T, Katsumi O, Mehta MC, Schepens CL. Vision in
stage 5 retinopathy of prematurity after retinal reattachment
by open-sky vitrectomy. Arch Ophthalmol 1993;111:345-9.
Hartnett ME. Features associated with surgical outcome in
patients with stages 4 and 5 retinopathy of prematurity.
Retina 2003;23:322-9.

Maguire AM, Trese MT. Visual results of lens-sparing
vitreoretinal surgery in infants. J Pediatr Ophthalmol
Strabismus 1993;30:28-32.

Ferrone PJ, Harrison C, Trese MT. Lens clarity after
lens-sparing vitrectomy in a pediatric population. Ophthal-
mology 1997;104:273-8.

Capone A, Trese MT. Lens-sparing vitreous surgery for
tractional stage 4A retinopathy of prematurity retinal
detachments. Ophthalmology 2001;108:2068-70.

Shaiki S, Trese MT. Lens-sparing vitrectomy in predomi-
nantly posterior persistent fetal vasculature syndrome in
eyes with nonaxial lens opacification. Retina 2003;23:330-4.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Chow DR, Ferrone P, Trese MT. Refractive changes
associated with scleral buckling and division in retinopathy
of prematurity. Arch Ophthalmol 1998;116:1446-8.

Choi MY, Yu YS. Efficacy of removal of buckle after
scleral buckling surgery for retinopathy of prematurity. J
AAPOS 2000;4:362-5.

Prenner JL, Capone A, Trese MT. Visual outcome after
lens-sparing  vitrectomy for stage 4A retinopathy of
prematurity. Ophthalmology 2004;111:2271-3.

Hubbard GB, Cherwick DH, Burian G. Lens-sparing
vitrectomy for stage 4 retinopathy of prematurity. Ophthal-
mology 2004;111:2274-7.

Hartnett ME, Maguluri S, Thompson HW, McColm JR.
Comparison of retinal outcomes after scleral buckle or
lens-sparing  vitrectomy for stage 4 retinopathy of
prematurity. Retina 2004;24:753-7.

Maguire AM, Trese MT. Lens-sparing vitreoretinal surgery
in infants. Arch Ophthalmol 1992;110:284-6.

The International Committee for the Classification of the
Late Stages of Retinopathy of Prematurity. An international
classification of retinopathy of prematurity. Arch Ophthal-
mol 1987;105:906-12.

Wallace DK, Kylstra JA, Chesnutt DA. Prognostic signifi-
cance of vascular dilation and tortuosity insufficient for
plus disease in retinopathy of prematurity. J 44POS 2000;
4:224-9.

Hutcheson KA, Nguyen ATQ, Preslan MW, et al. Vitreous
hemorrhage in patients with high-risk retinopathy of
prematurity. Am J Ophthalmol 2003;136:258-63.

Luna JD, Caribaux LJ, Reviglio VE, Juarez CP. Lens-
sparing surgery for retinopathy of prematurity. Ophthal-
mology 2003;110:1669.

117




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


