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Objective

The aim of this study was to evaluate the outcome of ovarian needle drilling using transvaginal
ultrasound guidance as an alternative to the traditional laparoscopic electrosurgical drilling for
patients with polycystic ovary syndrome (PCOS).

Background

Ovarian drilling has been established as a treatment for drug-resistant PCOS.

Patients and methods

The study comprised 84 patients with PCOS who are resistant to ovulation induction using
clomiphene citrate. The patients were randomly divided into two groups; in the first group of
42 patients ovarian needle drilling was done using transvaginal ultrasound guidance, whereas
in the other group of 42 patients laparoscopic electrosurgery ovarian drilling was done.
Results

No significant differences were found between the two groups with regard to age, parity,
BMI, and ultrasound finding of PCOS. The duration of ultrasound-guided transvaginal ovarian
drilling was 15.59 + 2.83 min, whereas it was 38.45 + 5.46 min for laparoscopic drilling,
with a statistically significant difference between the two groups. There were significant
improvements after intervention in both groups without differences regarding resumption
of regular menstruation, improvement of hyperandrogenic symptoms such as acne and
hirsutism, occurrence of ovulation, and pregnancy. As regards hormonal profiles, serum
luteinizing hormone, and luteinizing hormone/follicle stimulating hormone levels, but not in
the follicle stimulating hormone were found to be markedly decreased after intervention in
both groups.

Conclusion

The results of this study have shown that the outcome of a simple rapid technique such
as ultrasound-guided transvaginal ovarian drilling was comparable to the standard
laparoscopic monopolar drilling in resumption of regular menstruation, improvement of
hyperandrogenic symptoms, occurrence of ovulation and pregnancy in patients with PCOS
resistant to ovulation induction using clomiphene citrate without all the risks expected
from the later.
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Introduction

and general anesthesia and the risk of intraoperative
and postoperative adhesions cannot be ignored [7].

Polycystic ovary syndrome (PCOS) is a common
disorder that affects women in the childbearing
period [1]. Chronic anovulation, hyperandrogenism,
and oligomenorrhea/amenorrhea are its main
cornerstone [2]. Clomiphene citrate is the drug of
choice as first line for induction of ovulation among
those peoples; gonadotrophins are considered the
next step for clomiphene citrate-resistant infertile
women. After failure of medical induction of
ovulation, ovarian drilling has been established
for drug-resistant PCOS [3]. Ovarian drilling
can be done by electrocautery [4], laser [5], and
ovarian hydrocoagulation [6]. Laparoscopic ovarian
drilling (LOD) is costly, requires hospital treatment

1110-2098 © 2017 Faculty of Medicine, Menoufia University

'The mechanism of action of ultrasound-guided ovarian
drilling is thought to be similar to that of LOD [8].
A significant reduction in androgen levels in the
serum has been observed [9]. Spontaneous ovulation
in consecutive cycles occurred in 23% of cases and
successful ovulation was obtained by clomiphene citrate
in 77% of cases; in addition, the hazards of ovulation
induction can be completely avoided [10].

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as
long as the author is credited and the new creations are licensed under
the identical terms.
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Patients and methods

Randomized, controlled study comprised 84 patients
with PCOS resistant to medical induction of ovulation
using clomiphene citrate among those attending the
outpatient clinic at Menoufia University Hospital and
a private clinic in the period from 2015 to 2016 after
giving informed written consent.

Sample size calculation: it was assumed that the
ovulation rate after LOD to be 80% [11] and the
ovulation rate after ultrasound-guided transvaginal
ovarian needle drilling (UTND) was assumed to
be 49% [8]. Accordingly, at a study power of 80%
(with o = 0.05), the required total sample size for the
previous assumptions is 84 women.

Diagnosis of PCOS was based on the 2003 Rotterdam
criteria [2]. All women had patent fallopian tubes by
hysterosalpingography, normal serum prolactin, and
thyroid-stimulating hormone and their partners had
normal semen analysis according to the WHO criteria.
Clomiphene citrate resistance in this study means
women were previously treated with 100 mg daily
for 5 days starting from the third day of the cycle for
2-3 cycles with persistent anovulation or ovulation
with very thin endometrium, of less than 5 mm, at the
time of human chorionic gonadotropin administration.
Randomization was done according to a trial sequence
determined by a computer-generated number list that
was developed by a statistician. The trial sequence was
hidden into opaque sequenced envelopes with each
envelope containing an assignment for a single patient.
Patient allocation was through a nurse picking up. The
study was not blinded because the clinicians as well as
the patients were aware of the treatment group.

There were 89 patients included in the study;
44 performed UTND (two cases lost to follow-up)
and 45 performed LOD (three cases lost to follow-up)

ending in 42 patients analyzed in each group.

Group 1 (UTND): The vagina and the perineum were
prepared with an antiseptic solution after placement
in dorsal lithotomy position and after performing
transvaginal ultrasound to scan the pelvis. The UTND
was performed, under heavy sedation with propofol,
using a 16 G, 35-cm long, sharp needle (the same
used in ovum pickup in in-vitro fertilization). Each
ovary was punctured from three to six punctures
through a single cortical entry according to the size
of the ovaries. Transvaginal ultrasound scanning to
rule out any complications of the procedure was done
to all cases before discharge. The total duration of the
procedure and the duration of postoperative hospital
stay were recorded, and intraoperative or postoperative
complications were reported.

Group 2 (LOD): A three-puncture laparoscopy was
performed under general anesthesia. Four punctures
using a monopolar electrosurgical probe with a
coagulating current of 40 W were made in each
ovary depending on its size, each measuring 4 mm
in diameter and 5-7 mm in depth. Each ovary was
cooled by saline solution irrigation. The duration of
the procedure was recorded, and intraoperative or
postoperative complications were reported.

Follow-up
All  patients in both groups had serum
follicle-stimulating hormone (FSH), luteinizing

hormone (LH), estradiol, and serum total testosterone
levels measured on day 3 of the next menses after
the procedure. Transvaginal ultrasound was done
to all patients for the mean follicular diameter and
endometrial thickness on days 10, 12, and 14 of the
cycle after taking 100 mg/day of clomiphene citrate for
5 days starting from the third day of the next cycle and
for six consecutive cycles or until pregnancy occurred.

Serum progesterone (ng/ml) was measured midluteal
by radioimmunoassay. Owvulation was considered
when serum progesterone was more than 5 ng/ml. The
tollow-up continued for 6 months after the procedure.
All patients who showed ovulation were advised
about timed intercourse. Serum pregnancy test was
performed for the diagnosis of pregnancy.

Statistical analysis

Results were analyzed by SPSS, version 20 (SPSS Inc.,
Chicago, Illinois, USA). Two types of statistics were done:
descriptive such as %, mean, and SD, or analytical such
as Student’s #test (it is a single test used to indicate the
presence of any significant difference between two groups
for a normally distributed quantitative variable), y*-Test
(used to compare between two groups or more regarding
one qualitative variable), McNemar’s test (used to compare
between preresults and postresults of one qualitative
variable), Paired #test (it is a single test used to collectively
indicate the presence of any significant difference between
different time sequences for a normally distributed
quantitative variable) and P value (it is considered

significant if <0.05 and highly significant if <0.01).

Results

The study comprised 84 patients divided randomly
into two groups each group comprising 42 clomiphene
citrate-resistant PCOS.

As regards patient characteristics (age, parity, BMI,

hormonal profiles, clinical manifestations, and PCOS
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picture by ultrasound), no significant differences were
found between the two groups (Table 1).

There was resumption of regular menstruation,
improvement of hyperandrogenic symptoms such
as acne and hirsutism, occurrence of ovulation and
pregnancy after intervention in the two groups without
difference. Hormonal changes after UTND and
LOD showed a significant decrease in serum LH and
LH/FSH ratio but not in the serum FSH or serum
total testosterone (Table 2 and Fig. 1). The duration
of UTND was 15.59 = 2.83 min, whereas it was
38.45 + 5.46 min for laparoscopic drilling. The duration
of postoperative hospital stay was also markedly
shorter after UTND (Fig. 2). One case of mild pelvic
collection after UTND resolved spontaneously after
1 weak.

Discussion

After failure of medical induction of ovulation
using clomiphene citrate, ovarian drilling has been
established for drug-resistant PCOS [3]. Several
methods of laparoscopic treatment have been studied
especially electrocautery and laser treatment. The
first technique is most commonly being used as the
required equipment is available in most hospitals [12].
Laparoscopic cauterization followed by clomiphene
citrate has been considered the treatment of choice for
women with clomiphene citrate-resistant PCOS [13].
Whatever the mechanism of action, the hormone status
is corrected, bilateral ovarian activity is restored even
tollowing unilateral diathermy and pituitary became
sensitive to gonadotropin-releasing hormone [14]. The
mechanism of action is unknown but may be related
to endocrine changes that result from the procedure.
A significant reduction in androgen (testosterone

Figure 1

# Group: UTND

Group: LOD

8.19

Mean

Pre intervention Post intervention ‘

LH

Distribution of the studied groups regarding luteinizing hormone
(preintervention and postintervention).
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and androstenedione) levels in the serum has been
observed [15]. From this study, the transvaginal
ultrasound-guided needle drilling can act at the
ovarian levels to induce the ovulation. The outcome of
this simple technique (multiple puncture of the ovarian

Table 1 Characteristics of patients in the two groups
UTND LOD tTest P
(n=42) (n=42)

27.14+3.32 27.38£3.58 0.31 0.753

Age (years)

BMI (kg/m?) 30.35+3.32 27.38+3.58 0.95 0.343
Parity
Nullipara 54 44 x*=1.91 0.59
Primipara 24 26
Multipara 22 28
Menstrual cycle 76.2 71.4 7?=0.24 0.620
irregularities (%)
Hyperandrogenism (%) 33.3 35.7 x°=0.05 0.818
PCO on US (%) 71.4 71.4 - -

Serum FSH (mlu/ml)
Serum LH (mIU/ml)
Serum LH/FSH ratio

4.98+1.0 5.10+0.87 0.60 0.549
13.55+3.35 12.76+2.52 1.22 0.225
1.63+0.45 1.62+0.41 0.04 0.961

FSH, follicle-stimulating hormone; LH, luteinizing hormone;
LOD, laparoscopic ovarian drilling; PCO, polycystic ovary;

US, ultrasound; UTND, ultrasound-guided transvaginal ovarian
needle drilling.

Table 2 Outcome after needle and laparoscopic ovarian
drilling

UTND LOD tTest P
(n=42) (n=42)

Regular menstruation (%) 66.7 66.7 - -

Acne/hirsutism (%) 19 214 »*=0.07 0.786
Ovulation next cycle (%) 57 59 x?=0.05 0.824
Pregnancy in 6 months (%) 31 35.7  #=0.21 0.643

Serum FSH (mIU/ml)
Serum LH (mIU/ml)
Serum LH/FSH ratio
Serum T (nmol/ml)

5.15+1.08 5.34+0.89 0.87 0.384
7.87+1.72 8.19+220 0.73 0.642
2.72+0.84 2.42+0.46 2.01 0.048
1.12+0.10 1.09+0.10 1.43 0.155

FSH, follicle-stimulating hormone; LH, luteinizing hormone;
LOD, laparoscopic ovarian drilling; UTND, ultrasound-guided
transvaginal ovarian needle drilling.

Figure 2

B Duration of the
procedure(min)

Groups

Procedure duration of the studied groups.
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stroma by a sharp needle) was comparable to the
standard monopolar drilling (diathermy coagulation
of ovarian stroma at different points) without all
the risks expected from the later. The results of both
methods of ovarian drilling were similar with regard to
the resumption of regular menstruation, improvement
of acne and hirsutism, occurrence of ovulation and
pregnancy. The duration of the procedure was markedly
shorter in UTND. Also in agreement with previous
studies using UTND only [8] or ultrasonographic
guided ovarian stroma hydrocoagulation using hot
saline [6] or transvaginal ultrasound-guided ovarian
interstitial laser treatment [16] for hormonal changes;
we found a significant decrease in LH and LH/FSH
levels but not in FSH levels. Unfortunately, in this
study there was no significant decrease in serum total
testosterone level after intervention in both groups
that may be explained as an elevation in the free
level by direct radioimmunoassay is considered
most sensitive than elevation in the total level of
testosterone because elevated insulin levels and
elevated androgen levels both act to inhibit hepatic
production of sex hormone-binding globulin [17].
The free androgen index (concurrent measurement of
sex hormone-binding globulin and total testosterone
levels) offers a practical alternative to the measurement
of free testosterone levels in the assessment of patients
with PCOS; however, some patients with hirsutism
have normal levels of free testosterone. Therefore, the
value of measuring free testosterone levels or the free
androgen index in the diagnosis and assessment of
clinical hyperandrogenism needs to be questioned [18].
There was one case of postintervention mild pelvic
collection resolved after 1 weak with antibiotics and
anti-inflammatory drugs. After UTND, the patients
needed markedly lower doses of analgesics and were
discharged within a markedly shorter period of time
than after LOD. Difficulty in fixing the ovaries during
drilling have been noticed sometimes and are overcome
easily by slightly raising the shoulders of the patients
especially with the heavy weight of the polycystic
ovaries, gentle lower abdominal wall pressure aided
by assistant’s hands and sometimes mild induction of
ovulation to increase the size of ovaries was needed to
help in getting the ovaries accessible.

UTND can be implied for current clinical practice
and future research as this simple technique can be
used as a first-line office procedure for the induction
of ovulation in clomiphene citrate-resistant PCOS [8].
In addition, the hazards of ovulation induction as
ovarian hyperstimulation syndrome can be avoided or
minimized. UTND may decrease the risk of ovarian
hyperstimulation syndrome if done before controlled
ovarian hyperstimulation in patients with PCOS to
improve in-vitro fertilization) outcomes [10] It may

also improve pregnancy outcomes in patients with

PCOS as well as LOD [19].

Conclusion

We think that UTND fulfills the criteria of the ideal
office procedure because it is safe and can be undertaken
in a short period of time with minimal coast compared
with the conventional LOD.

Limitations of study

In the present study, follow up of the patients after
the procedure continued for only 6 months; however,
a longer duration of follow-up is required to verify its
long-term effects. Also, some patients were lost and

excluded in the period of follow-up.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1 Kovacs G, Wood C. The current status of polycystic ovary syndrome. Aust
NZ J Obstet Gynecol 2001; 41:65-68.

2 The Rotterdam ESHRE/ASRM-sponsored PCOS Consensus Workshop
Group. Revised 2003 consensus on diagnostic criteria and long-term
health risks related to polycystic ovary syndrome (PCOS). Hum Reprod
2004; 19:41-47.

3 Gadir A, Mowafi R, Alnaser H. Ovarian elecrocautery versus human
menopausal gonadotrohins and pure follicle stimulating hormone therapy
in the treatment of patients with polycystic ovarian disease. Clin Endocrinol
1990; 33:585.

4 Gjonnaess H. Polycystic ovarian syndrome treated by ovarian
electrocautery through the laparoscope. Fertile Steril 1984; 41:20-25.

5 Daniell J, Miller W. Polycystic ovaries treated by laparoscopic laser
vaporization. Fertile Steril 1989; 51:232-236.

6 Ramzy A, Al-lnany H, Aboulfoutouh |. Ultrasonographic guided ovarian
stroma hydrocoagulation for ovarian stimulation in polycystic ovary
syndrome. Acta Obstet Gynecol Scand 2001; 80:1046—1050.

7 Tang L, Xu L, Pan X. Ultrasound-guided transvaginal ovarian needle
drilling for clomiphene-resistant polycystic ovarian syndrome in subfertile
women. Cochrane Database Syst Rev 2010; 7:CD008583.

8 Badawy A, Khiary M, Ragab A. Ultrasound-guided transvaginal ovarian
needle drilling for treatment of polycystic ovary syndrome: a randomized
controlled trial. Fertil Steril 2009; 91:1164—1167.

9 Greenblatt E, Casper R. Endocrine changes after laparoscopic ovarian
cautery in polycystic ovary syndrome Ann J Obstet Gynecol 2007;
16:279-285.

10 Farquhar C, Lilford R, Marjoribanks J, Vandekerckhove P. Laparoscopic
drilling by diathermy or laser for ovulation induction in anovulatory
polycystic ovary syndrome. Cochrane Database Syst Rev 2005;
???:CD001122.

11 Amer S, Li T, Ledger W. Ovulation induction using laparoscopic ovarian
drilling in women with polysystic ovary syndrome: predictors of success.
Human Reprod 2004; 19:1719-1724.

12 Faraquhar C, Brown J, Marjoribanks J. Laparoscopic drilling by diathermy
or laser for ovulation induction in anovulatory polycystic ovary syndrome.
Cochrane Database Syst Rev 2012; 6:CD001122.

O 00 N O Ul A W N =

—_
= O

U‘lU‘lU‘lU‘lRQU‘lU‘lJ}-lk-b-b-b-b-b-lk-bJ}-bdwwwwwwmwwwl\)l\)l\)l\)l\)wl\)l\)l\)l—*)—*HH>—kl—kr—l)—*
AN ULl WO R OV NN WNNRER OV ONNONULENE WNNRE OV NNONULPN, WNERE O V0NN A LW



AQ8

O 0 N O U AW

VUl U1 U1l Ul U1 Ul B A B D AR DR AR D LWWWWWoWWwWwwwWNNNNONDMNNONNMNNDER R R R R R R o
AN Pr PO ROSOCOOOIUTNREORNARSOCOXINITIANTNREORNNROOCOXINNNTNREDONORSOVOOIUN A WN RO

13

14

15

16

Dutch Health Council guideline. National Institute of Clinical Excellence
(NICE) of the British National Health Service; 2004

Balen A, Jacobs H. A prospective study compairing unilateral and bilateral
laparoscopic ovarian diathermy in women with the polycystic ovary
syndrome. Fertil Steril1994; 62:921-925.

Greenblatt E, Liu K. Elevated day 3 FSH/LH ratio >or=2 is associated with
higher rates of cancellation in in vitro fertilization-emberyo transfer cycles.
Fertil Steril 2008; 90:297-301.

Zhu W, Li X, Chen X. Transvaginal, ultrasound-guided, ovarian, interstitial
laser treatment in anovulatory women with clomiphene-citrate-resistant

17

18

19

Transvaginal needle ovarian drilling Helmy et al. 5

polycystic ovary syndrome. BJOG 2006; 113:810-816.

Nestler J, Jakubowicz D. Decreases in ovarian cytochrome P450c17o
activity and serum free testosterone after reduction in insulin secretion in
polycystic ovary syndrome. N Engl J Med 1996; 335:617623.

Hahn S. Diagnostic value of calculated testosterone indices in the
assessment of polycystic ovary syndrome. Clin Chem Lab Med 2007;
45:202-207.

Porter M. Polycystic ovary syndrome: the controversy of diagnosis by
ultrasound. Semin Reprod Med 2008; 26:241-251.

Author Queries???

AQ1: Please confirm whether changes made to article title
are OK.

AQ2: Please provide academic degree (e.g. MSc, MD, PhD,
etc.) of the corresponding author.

AQ3: Please confirm the author name ‘Heba Maged Abd
Allah Abou-Shady’ as there is a mismatch between
the name in the author group and that in the
correspondence filed.

AQ4:  Please supply date of acceptance.

AQS:  Please rephrase the sentence ‘As regards hormonal
profiles...intervention in both groups.’ for clarity.

AQ6:  Please confirm the expansion of ‘serum P’ to ‘serum
progesterone’.

AQ7: Please provide volume no. for Ref. [10].

AQ8: Please provide complete publication details for

Ref. [13].

O 0 N O\ Ut AW N

Ul Ul L Ll Lt Lt Lt B D D DD DD B DB DWW WWWWWWWw WD R R R R R R R R R Rl
AN ULl N WO RP OV NNONULENE WNNRERE OV ONNNUELE WNNRERE OVOONNONULPN, WNhE OV NNONULPENE W RO




<<
  /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


