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Abstract
Background Several surgical techniques have been de-
scribed for the treatment of retinal detachment (RD)
associated to myopic macular hole (MMH). In this
retrospective study, the anatomical and functional outcomes
of pars plana vitrectomy (PPV) with long-term tamponade,
using either 1000 cSt silicone oil (SO) or heavy silicone oil
(HSO), are compared.
Methods Forty-two eyes affected by RD associated with
MMH were included. The surgical technique involved
standard 3-port 20-gauge PPV with long-term tampo-
nade. The patients were divided into two groups,
according to the intraocular tamponade: SO in group 1
(n=17), and HSO in group 2 (n=25). Internal limiting
membrane (ILM) removal was performed in 15 cases of
group 1 and 20 cases of group 2. Tamponade removal was
performed 2 to 5 months after primary surgery. The
patients were assessed 1 week and 1 month after primary
surgery, and then 1 week and 1 month after tamponade
removal or after further surgery if macular redetachment
had occurred. The patients were also visited every
2 months for at least 1 year after final tamponade removal.
Follow-up was considered closed at 1 year after final
tamponade removal.

Results Preoperative best-corrected visual acuity (BCVA),
expressed as LogMar, was 2.8±0.77 for group 1 and 2.1±0.94
for group 2. At the last visit, the BCVA was 1.41±0.96 and
1.48±0.77 for groups 1 and 2 respectively. Retinal reattach-
ment was achieved with one operation in 13 eyes of group 1
(76.5%) and 18 of group 2 (81.8%) (P=0.69). The average
number of surgery needed to achieve retinal attachment by
patients of group 1 and 2 was respectively 1.36±0.63 and
1.46±0.59 (P=0.77). Five patients of group 1 and four of
group 2 developed a chronic glaucoma (P=0.238).
Conclusions PPV with ILM peeling and long-term tampo-
nade was demonstrated to be a good surgical option to treat
RD due to MMH; SO and HSO seemed to be equally
effective, although the success rates remained far from an
ideal 100%.
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Introduction

Retinal detachment (RD) secondary to myopic macular hole
(MMH) with a posterior staphyloma still represents a
surgical challenge. The pathophysiological mechanism is
uncertain, but it is thought to involve several features of
pathological myopia including antero-posterior and tangen-
tial traction, posterior staphyloma, and retinal pigment
epithelium atrophy [1–3]. Several therapeutical strategies
have been reported, including pars plana vitrectomy (PPV)
with gas tamponade [4], additional laser photocoagulation
of the hole margin [5, 6], episcleral buckling of the macular
area [7], and infolding of the sclera [8]. Most of these
procedures are time-consuming, have marked risks of
intraoperative complications, or include destruction of
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perifoveal tissue. Moreover, redetachment may still devel-
op, and often multiple surgeries are required to achieve
reattachment [1, 4, 9]. Silicone oil tamponade was
introduced in macular hole surgery as an option for patients
unable to maintain postoperative positioning, as required
for gas-filled eyes [10–12]; it has also been suggested in the
treatment of persistent idiopathic macular hole [13–15]. The
use of silicone oil in RD associated to MMH has been
proposed as a primary approach, with promising anatomical
and functional results [16]. Recently, some authors have
demonstrated that heavy silicone oil (HSO) conforms better
than silicone oil (SO) to the foveal depression, mainly in
the upright position, suggesting a role as a vitreous
substitute in this kind of surgery [17].

The aim of our study was to compare the anatomical and
functional outcomes of vitrectomy, internal limiting mem-
brane (ILM) peeling and SO versus HSO as tamponades in
the surgical treatment of RD associated to myopic MH.

Materials and methods

This retrospective review includes 42 eyes from 41
patients (10 males. 31 females) with RD and MMH, who
underwent vitreoretinal surgery in our institution between
2004 and 2009. The mean age of the patients was 63±
10.9 years.

Informed consent for the procedure was obtained from
all patients.

Preoperative investigations included evaluation of best-
corrected Snellen visual acuity (BCVA), intraocular pressure
(IOP), slit-lamp examination and optical coherence tomogra-
phy (Stratus OCT, Zeiss Meditec, Dublin, CA, USA and,
since April 2008, Spectralis HRA + OCT, Heidelberg
Engineering Inc., Germany). The degree of refractive error
of the operated eyes, measured as spherical equivalent (SE)
prior to any surgery, and collected from the history of the
patients, ranged between −6 and −35 diopters. Data on axial
length were not available for every eye. In fact, biometry
measurements were not taken where the eye was already
pseudophakic or when the shape of the retinal detachment
prevented a reliable measurement. In four eyes of group 1 and
in ten of group 2, the axial length (AL) was measured before
the detachment, ranging between 28.13 and 34.66 mm (IOL-
Master, Zeiss Meditec, Dublin, CA, USA).

The surgical technique involved a standard three-port
20-gauge PPV, removal of the posterior hyaloid verified
with triamcinolone staining and, unless it became too
difficult, peeling of the internal limiting membrane
(ILM). ILM was stained with infracyanine green (ICG),
trypan blue (Membrane Blue 0.15%, Dutch Ophthalmic,
Exeter, NH, USA) or Brilliant Peel (Fluoron, GmbH,
Germany) and peeled with ILM forceps. The choice of

the staining product was based on availability of the
staining at time of surgery. The vitreous base was
dissected, and any visible epiretinal membrane (ERM)
or remnants of the vitreous cortex were removed with
intraocular forceps. The subretinal fluid was drained
during the fluid–air exchange either through the macular
hole, in case of macular detachment limited into the area
of the staphyloma, or through a peripheral small
retinotomy, in the case that the detachment was expanded
beyond the staphyloma. Finally, an air–silicone oil
exchange was performed.

No postoperative posturing advice was suggested to the
patients. All surgeries were performed by two expert
surgeons (GP, BP).

We divided the patients into two groups, according to the
tamponade randomly choosen at the end of the primary
surgery. Group 1 included 17 eyes. SO 1000 cSt (Sil-1000,
Dorc — Dutch Ophthalmic Research Center, Zuidland, The
Netherlands) was used in group 1. Group 2 consisted of 25
eyes. HSO (Densiron, Fluoron GmbH, Ulm, Germany) was
used in group 2.

Silicone oil removal was performed 2 to 4 months after
primary surgery if the retina appeared attached, or earlier if
a macular retinal detachment occurred.

Follow-up

Every patient was assessed at 1 week and 1 month after
primary surgery, and 1 week and 1 month after tamponade
removal or after further surgery if macular redetachment
occurred.

Furthermore, every patient was visited every 2 months
for at least 1 year after final tamponade removal.

The follow-up was considered closed 1 year after the
final tamponade removal.

During each follow-up visit, BCVA was measured and a
complete ophthalmologic evalutation was performed. OCT
scans were obtained at the end of follow-up.

The main outcomes included changes in BCVA, the
number of surgeries needed to reach permanent macular
reattachment after tamponade removal, and the appearance
of the macular hole at the end of the follow-up.

The macular hole presented two possible outcomes: (1)
flat and closed, when the margin was flat on the retinal
pigment epithelium, and retinal tissue separation was not
visible at OCT, or (2) flat and open, when the margin was
flat on the retinal pigment epithelium, while retinal tissue
separation was still possible (Fig. 1).

Surgeries were considered to have failed when macular
detachment occurred. A localized detachment of the
peripheral retina was not considered a failure of the surgery,
but was recorded as well.
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Both intraoperative and postoperative complications and
need of further surgeries was also recorded.

Results

The mean age of the patients did not significantly differ
between the two groups, being 60.4±10.1 and 64.6±
11.3 years in groups 1 and 2 respectively (P=0.84, two-
tailed paired t-test). Mean preoperative SE was −11.3±8.5
D in group 1 and −10.9±9.2 D in group 2, with no
significant differences between the two groups (P=0.66,
two-tailed paired t-test), as well as AL, when available
(32.74±2.3 mm and 30.64±2.1 mm namely in group 1 and
2, P=0.75).

Preoperative BCVA, expressed as LogMar, was 2.8±
0.77 for group 1 and 2.1±0.94 for group 2. At the last visit,
the BCVA was 1.41±0.96 and 1.48±0.77 for groups 1 and
2 respectively, with no statistically significant differences
between the two groups (P=0.74, two-tailed paired t-test).

The primary surgery led to macular reattachment in 13 eyes
of group 1 (76.5%) and 18 of group 2 (81.8%). The difference
was not statistically significant (P=0.69, Fisher’s exact test).

Table 1 summarizes the surgical strategies required to
reach permanent retinal attachment for every eye, as well as
the status of the macular hole at the end of the follow-up.

During the primary surgery, ILM peeling was considered
as not executed in two cases of group 1 and one of group 2,
because too difficult or not certain.

In two eyes of group 1 and in four of group 2, retinal
redetachment occurred after tamponade extraction (5.3±
2.2 months in group 1 and 6.3±3.2 months in group 2),
with no significant difference between the two groups (P=
0.56, Fisher’s exact test).

A second surgery was performed in six eyes in group 1
and eight eyes in group 2 (P=0.56, Fisher’s exact test),
while a third surgery was necessary in one eye in group 1
and one eye in group 2 (P=0.88, Fisher’s exact test). Both
types of tamponade were used for treating the primary
surgery failures in order to test them also for redetachments.

Redetachments observed during the follow-up were
associated with macular hole reopening.

At the end of the follow-up, retinal attachment with
macular hole closure was achieved in 11 eyes of group 1
and 13 eyes of group 2 (P=0.36, Fisher’s exact test); flat
retina with macular hole opened was the anatomical
outcome for five eyes of group 1 and ten of group 2 (P=
0.23, Fisher’s exact test). A localized peripheral detachment
occurred in one eye of group 1, after a successful macular
buckling. A persistent nasal retinal detachment, but with
attached macula, occurred in one eye of group 2. Both
patients refused further surgeries and tamponade removal,
because of systemic health issues.

On the whole, the average number of surgeries needed by
patients of groups 1 and 2 was respectively 1.36±0.63 and
1.46±0.59; the difference between the two groups was not
statistically significant (P=0.77, two-tailed paired t-test).

Although AL data were not obtainable for every eye,
they did not seem to correlate either with the number of
surgeries, or with anatomical and functional results.

During the follow-up, some eyes developed ocular hyper-
tension. In group 1, two cases were observed, and resolved
within 2 months after surgery with topical beta-blocker
treatment. Five patients developed chronic glaucoma (5/17=
29%) that in one case was refractory to medical treatment and
required a ciliary body cyclophotocoagulation. Only one eye in
group 2 developed a transient IOP increase, while in four cases
(4/22=18%) a topical eyedrop regimen was required to achieve
a satisfactory IOP control. No statistically significant differ-
ences were found with regard to the risk of developing
glaucoma between the two groups (P=0.238, Fisher’s exact
test). One eye of group 1 and one of group 2 developed
cataract during the follow-up, and facoemulsification with
IOL implantation in the capsular bag was performed without
any complication. No statistically significant differences were
observed in cataract incidence between the two groups (P=
1.00, Fisher’s exact test).

Discussion

According to our results, the use of either SO or HSO did
not significantly modify the outcome of the surgery for RD
associated to MMH. The percentages of reattachment after
primary surgery did not significantly differ between the two
groups, nor did the number of reoperations or the visual
acuity at the end of the follow-up. Reattachment rate after
primary surgery was 76.5% in group 1 and 81.8% in group
2. These percentages are similar to those reported by other
authors, achieved with other surgical techniques.

In 1982, Bonnet proposed a lamellar scleral pocket and
patch pocket on the posterior pole on 17 eyes, with a
success rate of 17% [18]. Those first attempts with
epsicleral surgery were tested on a relatively small number
of patients. Therefore, the rates of success are not reliable.
Furthermore the technical difficulties of these surgical
strategies made them poorly reproducible. Moreover, in
the same years, endobulbar surgery was proving useful in
difficult cases of RD associated with MMH: in 1986, Vallat
presented a series of five patients, in which PPV, air–fluid
exchange and prone postoperative positioning was adopted,
with an initial 100% success rate and only a late recurrence
of RD, not caused by MH [19]. With the advent of new
instruments for endobulbar surgery, Oshima confirmed PPV
and gas with the use of the Tano scraper for epiretinal
membrane removal: in his series of six eyes, the author
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Table 1 Number of surgeries and anatomical outcomes for patients of Group 1 (A) and 2 (B)

Patient (initials) 1st surgery 2nd surgery 3rd surgery Anatomical outcomes (end of follow-up)

(PPV + SO) ILM peeling

A

1 Successful + 1

2 Successful - 1

3 Successful + 1

4 Successful + 1

5 Successful + 1

6 Failed + PPV + HSO Macular buckling 2

7 Successful + 1

8 Successful + PPV + SO 1

9 Successful + PPV + HSO 2

10 Failed + PPV + SO 1

11 Successful + 2

12 Successful + 2

13 Successful - 2

14 Failed + Macular buckling 2a

15 Failed + PPV + SO 1

16 Successful + 1

17 Successful + 1

B

1 Successful + PPV + SO 2

2 Succesful + PPV + HSO 2

3 Failed - PPV + SO 1

4 Successful + 1

5 Failed + 2a

6 Successful + 1

7 Successful + 1

8 Successful + 2

9 Failed + Macular buckling 2

10 Successful + 1

11 Successful + 1

12 Successful + 2

13 Successful + 1

14 Successful + 1

15 Failed + PPV + HSO PPV + SO 2

16 Successful + 2

17 Successful + 1

18 Failed + PPV + SO 2

19 Successful + 1

20 Failed + PPV + SO 1

21 Successful + 2

22 Successful + 1

23 Successful + 1

24 Failed + Macular buckling 2

25 Successful + 1

PPV pars plana vitrectomy; SO standard silicone oil; HSO heavy silicone oil; cS centi-Stokes. Anatomical outcomes: 1: flat and closed macular
hole; 2: flat and open macular hole; a : localized peripheral detachment with flat macula.
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achieved a 100% success rate at the first surgery, while in
the remaining 11 subjects, in which epiretinal membrane
removal had been less accurate, a 45.5% success rate was
reported [2]. Wolfensberger et al. introduced the silicone
tamponade plus laser around the hole, with a 92%
attachment rate. Although only 11 patients had been
included, that study had a long follow-up (69 ± 17 months).
Their visual acuity, expressed in logMar, increased from
1.39 ± 0.12 before surgery to 1.18 ± 0.13 after surgery. The
poor functional results (defined “acceptable” by the
authors) were probably conditioned by the effect of the
laser on the perifoveal retina [20]. Thereafter, Lu et al.
compared PPV plus gas and laser, vs gas and no laser vs
silicone and no laser, favoring the first with a success rate
of 93% vs 58% and 57% respectively for the others,
suggesting a key role for laser in the determination of the
anatomical results [21]. However, Sholda et al. presented a
series of 11 eyes in which no photocoagulation of
perifoveal retina was executed, with a 100% reattachment
rate and good functional results [16]. The introduction of
silicone oil seemed to improve the average success rate of
surgery, although remaining substantially far from ideal in
larger series. The widespread adoption of ILM peeling into
the surgical technique further improved the success rate of
endobulbar surgery, as showed by Kadonoso et al. [22].
Ripandelli et al. reported that the retinal reattachment rates
of PPV with gas tamponade or macular buckle were
respectively 73% and 93% [5]. In another study, Chen
reported reattachment rates around 50–60% after PPV and
gas tamponade [23]. Sasoh et al. reported a 94% reattach-
ment rate in 33 patients who underwent macular buckling
for RD associated with posterior staphyloma [7]. Therefore,

the anatomical outcomes of macular buckling appeared to
be better. However, the absence of standardization and the
technical difficulties of the surgery prevented the technique
from becoming widespread.

Recently, Cheung et al. first reported on the use of HSO,
with an 83% success rate, considered as hole closure and
retinal reattachment. That study included 12 patients. After
tamponade removal, two eyes experienced failure: one eye
had retinal reattachment after reoperation, and the other
patient refused further surgery [24]. Kokame and Yamamoto
showed that in the upright position a silicone oil bubble does
not conform well to the foveal depression, and that an
interface anterior to the fovea can be observed by OCT [17].
Rizzo et al. presented promising results using HSO in the
treatment of two eyes with persistent idiopathic macular hole
after PPV and gas tamponade [25].

The available peer-reviewed studies offer a discordant
success rate. It is difficult to determine the best surgical
technique. Furthermore, the features of the highly myopic
eyes that could interfere with the success rate are the
morphology and the diameter of the staphyloma, chorior-
etinal atrophy at the posterior pole, and the quality of the
retinal pigment epithelium [1, 2]: all these parameters are
difficult to assess, although they could be crucially
correlated with the surgical outcomes.

In the literature, no data about a comparison between
either standard SO and gas, or standard SO and HSO were
available.

Since the recurrence rate of retinal detachment is high
with any tamponade, as reported in literature and as we
observed in our clinical experience, we decided to use long-
term tamponade in order to maintain attachment as long as

Fig. 1 a,b Preoperative spectral
domain OCT of two patients
affected by RD associated with
MMH. c,d Postoperative images
of the same patients, showing
retinal reattachment with flat
and closed MH (c) and flat
and open MH (d)
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possible, at least in the macular area , to avoid need for
frequent reoperation. In fact, a recurrence under gas
requires quick reoperation, while a recurrence under
silicone usually involves only part of the retina, allowing,
if the macula is still attached, a longer interval between
surgeries.

Our results support the conclusion that the use of either
1000 cSt SO or HSO did not significantly influence the
anatomical and functional outcomes of the surgery for RD
associated to MMH. Based on the reports available in the
literature [26–29], the authors considered ILM peeling an
extremely significant step in the surgical procedures, in
order to relieve the tangential traction around the macular
hole due to the rigid structure of the membrane.

With regard to complications, only temporary rises in
IOP and, in some cases, chronic glaucoma had been
observed, with no differences between the tamponades.

The major limits of our study are its retrospective nature ,
the small number of eyes in each group, and the lack of direct
comparison with gas tamponade.

The results of our study showed that PPV with ILM
peeling and long-term tamponade is a good surgical option
for treating RD due to MMH. We conclude that SO and
HSO are equally effective. Nevertheless, the success rates
were far from an ideal 100%. More modifications seem
necessary to improve the outcomes of surgery. Perhaps
macular buckling in combination with vitrectomy could
achieve better results. Further studies and a higher number
of patients are needed to identify the most efficient and
safest surgical technique.

References

1. Morita H et al (1991) Causative factors of retinal detachment in
macular holes. Retina 11(3):281–284

2. Oshima Y et al (1998) Complete epiretinal membrane separation
in highly myopic eyes with retinal detachment resulting from a
macular hole. Am J Ophthalmol 126(5):669–676

3. Matsumura N, Ikuno Y, Tano Y (2004) Posterior vitreous
detachment and macular hole formation in myopic foveoschisis.
Am J Ophthalmol 138(6):1071–1073

4. Gonvers M, Machemer R (1982) A new approach to treating
retinal detachment with macular hole. Am J Ophthalmol 94
(4):468–472

5. Ripandelli G et al (2001) Evaluation of primary surgical
procedures for retinal detachment with macular hole in highly
myopic eyes: a comparison [corrected] of vitrectomy versus
posterior episcleral buckling surgery. Ophthalmology 108
(12):2258–2264, discussion 2265

6. Kwok AK et al (2000) Endolaser around macular hole in the
management of associated retinal detachment in highly myopic
eyes. Retina 20(5):439–444

7. Sasoh M et al (2000) Macular buckling for retinal detachment due
to macular hole in highly myopic eyes with posterior staphyloma.
Retina 20(5):445–449

8. Matsuo T et al (2001) Scleral infolding combined with vitrectomy
and gas tamponade for retinal detachment with macular holes in
highly myopic eyes. Jpn J Ophthalmol 45(4):403–408

9. Akiba J, Konno S, Yoshida A (1999) Retinal detachment
associated with a macular hole in severely myopic eyes. Am J
Ophthalmol 128(5):654–655

10. Goldbaum MH et al (1998) Silicone oil tamponade to seal
macular holes without position restrictions. Ophthalmology 105
(11):2140–2147, discussion 2147–2148

11. Karia N et al (2001) Macular hole surgery using silicone oil
tamponade. Br J Ophthalmol 85(11):1320–1323

12. Voo I, Siegner SW, Small KW (2001) Silicone oil tamponade to
seal macular holes. Ophthalmology 108(9):1516–1517

13. Kumar V et al (2002) Macular hole surgery with silicone oil. Eye
(Lond) 16(2):121–125

14. Lai JC, Stinnett SS, McCuen BW (2003) Comparison of silicone
oil versus gas tamponade in the treatment of idiopathic full-
thickness macular hole. Ophthalmology 110(6):1170–1174

15. Tafoya ME et al (2003) Visual outcomes of silicone oil versus gas
tamponade for macular hole surgery. Semin Ophthalmol 18
(3):127–131

16. Scholda C et al (2005) Primary silicone oil tamponade without
retinopexy in highly myopic eyes with central macular hole
detachments. Retina 25(2):141–146

17. Kokame GT, Yamamoto I (2004) Silicone oil versus gas
tamponade. Ophthalmology 111(4):851–852, author reply 852

18. Bonnet M (1982) Scleral pocket on the posterior pole and
treatment of retinal detachment induced by a macular hole. J Fr
Ophtalmol 5(8–9):505–513

19. Vallat M (1986) Surgical treatment of retinal detachment from
macular hole. Graefes Arch Clin Exp Ophthalmol 224(3):238–239

20. Wolfensberger TJ, Gonvers M (1999) Long-term follow-up of
retinal detachment due to macular hole in myopic eyes treated by
temporary silicone oil tamponade and laser photocoagulation.
Ophthalmology 106(9):1786–1791

21. Lu L et al (2002) Vitreous surgery in highly myopic retinal
detachment resulting from a macular hole. Clin Experiment
Ophthalmol 30(4):261–265

22. Kadonosono K et al (2001) Treatment of retinal detachment
resulting from myopic macular hole with internal limiting
membrane removal. Am J Ophthalmol 131(2):203–207

23. Chen YP et al (2006) Treatment of retinal detachment resulting
from posterior staphyloma-associated macular hole in highly
myopic eyes. Retina 26(1):25–31

24. Cheung BT et al (2007) Results of high-density silicone oil as a
tamponade agent in macular hole retinal detachment in patients
with high myopia. Br J Ophthalmol 91(6):719–721

25. Rizzo S et al (2006) Successful treatment of persistent macular
holes using "heavy silicone oil" as intraocular tamponade. Retina
26(8):905–908

26. Kanda S et al (2003) Vitrectomy with internal limiting membrane
peeling for macular retinoschisis and retinal detachment without
macular hole in highly myopic eyes. Am J Ophthalmol 136
(1):177–180

27. Uemoto R et al (2004) Efficacy of internal limiting membrane
removal for retinal detachments resulting from a myopic macular
hole. Retina 24(4):560–566

28. Lam RF et al (2006) Pars plana vitrectomy and perfluoropropane
(C3F8) tamponade for retinal detachment due to myopic macular
hole: a prognostic factor analysis. Am J Ophthalmol 142(6):938–
944

29. Christensen UC (2009) Value of internal limiting membrane
peeling in surgery for idiopathic macular hole and the correlation
between function and retinal morphology. Acta Ophthalmol 87
(Thesis 2): 1–23

826 Graefes Arch Clin Exp Ophthalmol (2011) 249:821–826


	1000 cSt silicone oil vs heavy silicone oil as intraocular tamponade in retinal detachment associated to myopic macular hole
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Follow-up
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


