
Favorable long-term results of primary
pterygium removal by bare sclera extirpation
followed by a single 90Strontium application   

M.P. MOURITS1,3, H.K. WYRDEMAN2, I.M. JÜRGENLIEMK-SCHULZ2, E. BIDLOT3

1Department of Surgical Specialties, Division of Ophthalmology, University Medical Center Utrecht, Utrecht
2Department of Radiotherapy, University Medical Center Utrecht, Utrecht
3Department of Ophthalmology, Academic Medical Center, Amsterdam - The Netherlands 

INTRODUCTION 

The stream of publications dealing with the management
of pterygium has been abundant for many decades, but –
with a single exception (1) – not until the second half of
the 1990s did properly designed controlled studies begin
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PURPOSE. To describe and compare long-term (≥ 36 months) effects of patients with 86 primary ptery-
gia treated with bare sclera extirpation (BSE) followed by β-RT or by sham irradiation.
METHODS. Prospective, multicenter, randomized, double-blind study. After BSE of their pterygium,
patients were randomized to either β-RT or sham irradiation. In the case of β-RT, within 24 hours
after the operation, a 90Sr eye applicator was used to deliver 2500 cGy to the sclera surface at a
dose rate of between 200 and 250 cGy/min. Sham irradiation was given using the same type of ap-
plicator without the 90Sr layer. After treatment, both a masked ophthalmologist and a radiation on-
cologist performed follow-up examinations. These were continued until either a relapse occurred
or at least 36 months had elapsed.
RESULTS. Adequate follow-up was available of 86 pterygia in 81 patients, treated between February
1998 and September 2002. Fifty-two (60%) patients were male. The mean age of the patients was
50 years (range: 24–77). After a follow-up of at least 36 months (mean: 40 months, SD:13.9 months),
5 out of 44 eyes (11%) treated with β-RT showed a recurrence versus 32 out of 42 eyes (76%) treat-
ed with sham-RT (after a mean follow-up of 22 months) (p<0.001). In the β-RT group, 80% were
satisfied with the cosmetic result, whereas in the sham group this percentage was 41% (p<0.001).
In the β-RT group, no scar or a white scar could be detected in 86% of the treated eyes, versus in
24% of the sham irradiated eyes (p<0.001). A change of keratometry (Javal) was seen in 5 patients
(12%) following β-RT compared to 16 (38%) after sham irradiation (p=0.002). Complications were
few: a granuloma was seen in three patients after sham irradiation, mild limitation of abduction in
two β-RT patients versus in five after sham irradiation, and mild scleromalacia in one β-RT patient.
CONCLUSIONS. Bare sclera extirpation of a pterygium without adjuvant treatment has an unaccept-
ably high recurrence rate and therefore should be considered obsolete. Bare sclera extirpation of
a primary pterygium followed by a single-dose β-RT is a simple, effective, and safe treatment with
lasting results and very few complications. (Eur J Ophthalmol 2008; 18: 327-31)
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to appear (2). The commonly applied bare sclera extirpa-
tion (BSE) was then slowly being replaced by BSE plus
mitomycin C application or by conjunctival autograft
transplantation (CAT). Prior to the start of our study, three
well-designed publications had demonstrated that mito-
mycin application or CAT lowered the incidence of prima-
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ry pterygium recurrence after BSE considerably (3-5).
However, at the same time, it was stated that the use of
mitomycin for pterygia remained controversial (6). At that
time, few controlled studies regarding the effects of adju-
vant CAT had been published. Only one group had stud-
ied the role of adjuvant β-RT in a randomized way, but the
series in this study were small (7). Beta-irradiation for the
treatment of pterygium has been advocated by Castro-
viejo and others since the early 1950s (8, 9). In our center,
we applied a single-dose β-RT after BSE of a primary or
recurrent pterygium since the 1970s and an internal eval-
uation had shown a recurrence rate of less than 10%.
Therefore, it seemed appropriate to set up a prospective,
multicenter, randomized, double blind study to evaluate
the role of adjuvant β-RT after BSE. The outcome of this
study showed 3 out of 44 recurrences after β-RT versus
28 out of 42 after sham-RT or a crude control rate of
93.2% versus 33.3%, respectively (10). After a mean fol-
low-up of 18 months, no major side-effects had been ob-
served. However, radionecrosis and subsequent bacterial
or fungal infection of the recipient side long after β-RT has
been reported (11). Therefore, we re- evaluated our results
after at least 3 years of follow-up and describe ocular
findings in more detail.

MATERIALS AND METHODS

Procedure

Included were patients between 20 and 80 years of age
with a degenerative, fibrovascular wedge-shape lesion
crossing the limbus (e.g., pterygium), who had not been
treated for this condition so far except for local measures
such as eyedrops. All patients underwent BSE under local
anesthesia performed by ophthalmic surgeons of seven
hospitals in the Utrecht region in the Netherlands. The fol-
lowing day, they visited the central radiotherapy depart-
ment, where they received information about the trial. Af-
ter providing informed consent, they were randomized for
either β-RT or sham-RT. Treatment was given within 24
hours postoperatively under local anesthesia using oxy-
buprocaine. The technique has been described (10). Us-
ing a 90Sr ophthalmic applicator with an active diameter
of 12 or 15 mm, a single dose of 2500 cGy is adminis-
tered to the surface of the conjunctiva at a dose rate of
between 200 and 250 cGy/min. The only difference for
those treated with sham irradiation was the absence of a

90Sr source in the applicator. Neither the patient nor the
ophthalmologist was informed about the real nature of the
applicator being used until the end of the study period.
Patients were checked 6 weeks and 6, 12, 24, and 36
months after treatment. At each check, they were asked
to express their satisfaction or dissatisfaction with the
treatment, whether the treated eye irritated, and whether
they were using lubricants. The radiation-oncologist and
the ophthalmologist together scored the condition of the
treated eye (0 = no scar, 1 = white scar, 2 = red scar, 3 =
elevated red scar confined to conjunctiva, 4 = recurrence
of pterygium [e.g., crossing the limbus]). Finally, the oph-
thalmologist performed Javal keratometry (0 = no change,
1 = change of ≥1 diopter), measured the best visual acu-
ity, which was compared to the preoperative best vision (0
= no change, 1 = drop of one or more lines on the Snellen
chart), and tested the ductions in four directions and per-
formed Javal keratometry. When a recurrence had been
assessed, the patient and the masked ophthalmologist
were informed about the nature of the treatment given
and the study was terminated.

Statistical analysis

Using SPPS 12.01, clinical differences were calculated
with the Pearson chi-square test (p<0.01 considered to be
significant).

RESULTS 

From February 1998 until September 2002, 91 patients
with 96 pterygia were included in the study. The last con-
trol patient was seen on May 1, 2006. Ten patients were
lost to long-term follow-up, resulting in 86 eyes accessi-
ble for final evaluation. Fifty-two patients were male and
34 female. The average age at inclusion was 50 years
(range: 24–77). Four men and one woman had bilateral
pterygia. All pterygia were mainly nasally located. Nine
patients were Turkish, 11 Moroccan, and 55 from Dutch
descent, while the others could not be grouped in one of
these categories. 
Forty-four eyes were randomized for β-RT. In this group,
28 patients complained about irritation of their pterygium;
in addition, 14 had noticed growth of their pterygium and
two experienced blurred vision caused by it. Of those
pterygia (20 on the right and 24 on the left eye), seven just
crossed the limbus, 10 extended as far as halfway be-
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tween the limbus and pupillary border, and 9 had crossed
that border. In 18 patients, operated by ophthalmic sur-
geons outside the UMC Utrecht, this information was not
available.
In the β-RT group, three pterygia recurred within 18
months. In addition, there were two recurrences after 28
and 39 months, bringing the total to 5 (11%). Thirty-five
patients (80%) were satisfied with the final result. Twenty-
four patients (55%) had no complaints anymore after
treatment, 20 persons still experienced some kind of ocu-
lar irritation (photophobia and/or gritty feeling), for which 8
(18%) used a lubricant. No scar was detectable in 21
eyes, a white scar was seen in 17, a red scar in 1, and a
recurrence in 5 eyes. A significant change of keratometry
(e.g., ≥1 D) was found in 5 eyes (12%), causing a loss of
one line on the Snellen chart in one eye. Two patients had
a mild abduction limitation, of whom one also had a re-
currence.
Forty-two eyes were randomized for sham irradiation. In
this group, 31 patients reported irritation of the eye and 9
growth of the lesion, whereas in 2 information on the
complaints was lacking. Of these pterygia (22 on the right
and 20 on the left eye), six just crossed the limbus, 12 ex-
tended as far as halfway between the limbus and pupillary
border, and 9 had crossed that border. In 15 patients this
information was not available.
In the sham group, there were 32 recurrences (28 within
18 months), accounting for 76%. Nevertheless, 17 pa-
tients (40%) were satisfied with the final outcome. Twen-
ty-two persons (52%) still experienced some kind of ocu-
lar irritation (photophobia and/or gritty feeling), for which

10 (24%) used a lubricant. No scar was detectable in 2
eyes, a white scar was seen in 8, and a recurrence in 32
eyes. A significant change of keratometry was found in 16
eyes (38%), causing a loss of one line on the Snellen
chart in one eye. Five patients, all with a recurrence, had
an abduction limitation, causing noticeable diplopia in
two.
Of the five patients with bilateral pterygia, two patients
were randomized for sham irradiation twice with both
eyes experiencing failure, two patients for irradiation on
both sides with both eyes achieving success, and one pa-
tient for irradiation on one side and sham irradiation on
the other eye, both sides achieving success.
Pearson chi square test showed significant differences in
recurrence rate (11% vs 76%, p<0.001), cosmetic out-
come (86% vs 41%, p<0.001), and induced keratometry
changes (12% vs 38%, p=0.002) between the β-RT group
and the sham irradiation group. No significant difference
between postoperative complaints of irritation of the eye
or photophobia could be assessed.
Side effects were rare in both groups. A granuloma was
seen in three sham irradiated eyes; scleral thinning (Fig. 1)
developed in one patient 24 months after β-RT.

DISCUSSION

This randomized, double blind study, comparing BSE plus
a single 90Strontium application with excision plus sham
irradiation, shows a recurrence rate of 11% versus 76%
after a mean follow-up of 40 months. Our results are in

Fig. 1 - Scleral thinning after beta irradiation. Fig. 2 - Same eye 2 years later. The scleral thinning has become less
obvious.
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agreement with other studies and confirm that bare sclera
extirpation as a single treatment should be considered
obsolete (2). Far better results are obtainable when surgi-
cal extirpation is combined with application of mitomycin,
with the use of a (limbal) conjunctival autograft or with ß-
RT. (Less favorable results are reported after adjuvant am-
nion membrane insertion [12]). Randomized, blinded stud-
ies comparing BSE alone, BSE plus mitomycin-C, and
BSE plus CAT (3, 4, 13-15) show recurrence rates for the
latter two modalities varying from 3.3% to 38% for adju-
vant mitomycin and 2% to 39% for autografting. Few and
infrequent side-effects have been reported. Apart from
temporary irritation and granulomata, scleromalacia and
symblepharon after mitomycin in up to 10% and loose
grafts after conjunctival autografting in a very low inci-
dence have been assessed (4, 6, 14). Rubinfeld and
Stein’s prospective but not randomized study comparing
different mitomycin administration protocols suggests
that complications after the use of mitomycin are dose
and technique dependent (6). Arguments not to perform
conjunctival autografting are the more difficult and more
time consuming technique. In terms of efficacy, adjuvant
mitomycin, CAT, and β-RT seem comparable and the
choice of treatment is determined by the facilities and ex-
perience of the surgeon and the side-effects of the vari-
ous options.
Dusenbery et al, in 1992, assessed complications after
90Strontium mainly in re-irradiated eyes (16). Moriarty et
al, in 1993, in an 8-year database detected eight well-
documented cases of severe intraocular infection compli-
cating radionecrosis after a mean latency period of almost
15 years in patients treated with a mean dose of radio-
therapy of 22.7 Gy and warned of a lifelong risk of in-
traocular sepsis and profound visual morbidity in patients
with severe radionecrosis (11). Nishimura et al, in a series
of 490 heterogeneous pterygia (452 primary, 17 recur-
rences after BSE, and 21 recurrences after BSE plus RT)
treated with a total of 31–42 Gy 90Strontium following sur-
gical removal, described scleromalacia in four and a scle-
ral ulcer in another two eyes (total 1%) after a mean fol-
low-up of 61 months (17). Monteiro-Grillo et al using 30
Gy had five cases (5%) of scleral atrophy in a series of
100 heterogeneous pterygia (18). In the largest series to
the present, Isohashi et al, in a series of 1320 heteroge-
neous pterygia treated with surgical removal plus 30 Gy
90Strontium, noted no long-term serious side effects (19).
The only important complication of β-RT we found was
thinning of the sclera in a single eye (Fig. 1) in the field of

irradiation of 3 x 2.5 mm seen 24 months after treatment.
The patient had no complaints and after 2 years the area
of thinning had reduced in size (Fig. 2).
In most studies, data were collected retrospectively, in
many studies primary and secondary pterygia were
grouped together, various surgical techniques have been
combined with β-RT, and perhaps most importantly a va-
riety of total doses and fractionation regimens have been
used, resulting in different biological effects. In spite of
these differences in techniques and evaluation methods,
the outcome in terms of complications is consistent. The
single most important but very rare complication men-
tioned is scleromalacia, which is synonymous with scleral
thinning. Scleromalacia per se does not have to be a
medical problem, but it makes the eye more susceptible
to infection, which can be complicated–if not treated ade-
quately and immediately–by intraocular infection with vi-
sion threatening sequelae. Except for the very small
chance of scleromalacia, BSE plus β-RT can thus be con-
sidered an efficacious and safe technique to deal with pri-
mary pterygia. 
However, since we started this study, several randomized,
controlled clinical trials have shown that CAT is at least as
effective and probably even safer (20). Moreover, limbal
CAT may be even more effective in recurrent pterygia (21).
Also, the initial arguments that CAT is a more difficult
technique to perform and more time consuming have be-
come obsolete since gluing techniques have been intro-
duced (22, 23). The question now arises if we still need
techniques other than CAT. The good results and the ease
of application of β-RT as we have done, however, opens
up the way to study the efficacy of β-RT as a single tech-
nique to deal with pterygia. Indeed, exclusive stron-
tium/yttrium-90 β-RT has shown to be a promising tech-
nique to reduce early symptomatic manifestations of
pterygia in a nonrandomized trial (24). Randomized trials,
comparing corneal autografting with exclusive β-RT in
several presentations of pterygia, are now required to as-
sess which technique is most favorable in terms of effica-
cy, safety, speed, and cost.
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Reprint requests to:
Prof. M.P. Mourits, MD, PhD
Head of the Department of Ophthalmology
AMC-D2-431
Meibergdreef 9 
1105 AZ Amsterdam, The Netherlands
m.p.mourits@amc.uva.nl

327-331 Mouritis:Shoja  7-04-2008  16:00  Pagina 330



Mourits et al

331

REFERENCES

1. Lewallen S. A randomized trial of conjunctival auto-
grafting for pterygium in the tropics. Ophthalmology
1989; 96: 1612-4.

2. Sanchez-Thorin JC, Rocha G, Yelin JB. Meta-analysis
on the recurrence rates after bare sclera resection with
and without mitomycin C use and conjunctival auto-
graft placement in surgery for primary pterygium. Br J
Ophthalmol 1998; 82: 661-5.

3. Cano-Parra J, Diaz-Llopis M, Maldonado MJ, Vila E,
Menezo JL. Prospective trial of intraoperative mitomycine
C in the treatment of primary pterygium. Br J Ophthalmol
1995; 79: 439-41.

4. Chen PP, Ariyasu RG, Kaza V, LaBree LD, McDonnell
PJ. A randomized trial comparing mitomycin C and con-
junctival autograft after excision of primary pterygium.
Am J Ophthalmol 1995; 120: 151-60.

5. Cardillo JA, Alves MR, Ambrosio LE, Poterio MB, Jose
NK. Single intraoperative application versus postop-
erative mitomycin C eye drops in pterygium surgery.
Ophthalmology 1995; 102: 1949-52.

6. Rubinfeld RS, Stein RM. Topical mitomycin-C for ptery-
gia: is a single application appropriate? Ophthalmic Surg
Lasers 1997; 28: 662-9.

7. De Keizer RJ. Pterygium excision with free conjuncti-
val autograft (FCG) versus postoperative strontium 90
(90 SR) beta-irradiation. A prospective study. Int Oph-
thalmol 1997; 21: 335-41.

8. Castroviejo R. La bêtathérapie dans la vascularization
cornéenne. L’Ann Thérap Ophthalmol 1952; 4: 289-320.

9. Castroviejo R. Plastic and reconstructive surgery of the
conjunctiva. Plast Reconstr Surg 1959; 24: 1-12.

10. Jürgenliemk-Schulz IM, Hartman LJC, Roesink JM, et
al. Prevention of pterygium recurrence by postopera-
tive single-dose beta-irradiation: a prospective. ran-
domized clinical double-blind trial. Int J Radiat Oncol
Biol Phys 2004; 59: 1138-47.

11. Moriarty AP, Crawford GJ, McAllister IL, Constable IJ.
Severe corneoscleral infection. A complication of be-
ta irradiation scleral necrosis following pterygium ex-
cision. Arch Ophthalmol 1993; 111: 947-51.

12. Luanratanakorn P, Ratanapakorn T, Suwan-Apichon O,
Chick RS. Randomised controlled study of conjuncti-

val autograft versus amniotic membrane graft in ptery-
gium excision. Br. J Ophthalmol 2006; 90: 1476-80.

13. Tan DT, Chee SP, Dear KB, Lim AS. Effect of pterygium
morphology on pterygium recurrence in a controlled
trial comparing conjunctival autografting with bare scle-
ra excision. Arch Ophthalmol 1997; 115: 1235-40.

14. Panda A, Das GK, Tuli SW, Kumar A. Randomized tri-
al of intraoperative mitomycin C in surgery for ptery-
gium. Am J Ophthalmol 1998; 125: 59-63.

15. Young AL, Leung GY, Wong AK, Cheng LL, Lam DS. A
randomized trial comparing 0.02% mitomycin C and
limbal conjunctival autograft after excision of primary
pterygium. Br J Ophthalmol 2004; 88: 995-7.

16. Dusenbery KE, Alul IH, Holland EJ, Khan FM, Levitt
SH. Beta irradiation of recurrent pterygia: results and
complications. Int J Radiat Oncol Phys 1992; 24: 315-
20.

17. Nishimura Y, Nakai A, Yoshimasu T, Yagya Y, Naka-
matsu K, Shindo H, Ishida O. Long-term results of
fractioned strontium-90 therapy for pterygia. Int J Ra-
diat Oncol Biol Phys 2000; 46: 137-41.

18. Monteiro-Grillo I, Gaspar L, Monteiro-Grillo M, Pires F,
Ribeiro da Silva JM. Postoperative irradiation of pri-
mary and recurrent pterygium: results ans sequelae.
Int J Radiat Oncol Biol Phys 2000; 48: 865-9.

19. Isohashi F, Inoue T, Xing S, Eren CB, Ozeki S, Inoue T.
Postoperative irradiation for pterygium: retrospective
analysis in 1253 patients from the Osaka University Hos-
pital. Strahlenther Onkol 2006; 182: 437-42.

20. Tan D. Conjunctival grafting for ocular surface disease.
Curr Opin Ophthalmol 1999;10:277-81.

21. Al Fayez MF. Limbal versus conjunctival autograft trans-
plantation for advanced and recurrent pterygium. Oph-
thalmology 2002; 109: 1752-5.

22. Marticorena J, Rodriguez-Ares MT, Tourino R, et al. Ptery-
gium surgery: conjunctival autograft using a fibrin ad-
hesive. Cornea 2006; 25: 34-6.

23. Uy HS, Reyes JM, Flores JD, Lim-Bon-Siong R. Com-
parison of fibrin glue and sutures for attaching con-
junctival autografts after pterygium excision. Ophthal-
mology 2005; 112: 667-71.

24. Paric B, Greiner RH. Long term results of non-surgical,
exclusive strontium/yttrium-90 beta-irradiation of ptery-
gia. Radiother Oncol 2005; 74: 25.

327-331 Mouritis:Shoja  7-04-2008  16:00  Pagina 331



<<
  /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


