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Background. The aim of the study was to compare the frequency of positive peritoneal washings in endometrial
cancer patients after either hysteroscopy (HSC) or dilatation and curettage (D&C).

Patients and methods. We performed a retrospective analysis of 227 patients who underwent either HSC (N = 144)
or D&C (N =83) and were diagnosed with endometrial carcinoma at the University Medical Centre Maribor between
January 2008 and December 2014. The incidence of positive peritoneal cytology was evaluated in each group.
Results. There was no overall difference in the incidence of positive peritoneal washings after HSC or D&C (HSC =
13.2%; D&C = 12.0%; p = 0.803). However, a detailed analysis of stage | disease revealed significantly higher rates of
positive peritoneal washings in the HSC group (HSC = 12.8%; D&C = 3.4%; p = 0.046). Among these patients, there was
no difference between both groups considering histologic type (chi-square = 0.059; p = 0.807), fumour differentiation
(chi-square = 3.709; p = 0.156), the time between diagnosis and operation (t = 0.930; p = 0.357), and myometrial inva-
sion (chi-square = 5.073; p = 0.079).

Conclusions. Although the diagnostic procedure did not influence the overall incidence of positive peritoneal
washings, HSC was associated with a significantly higher rate of positive peritoneal cytology in stage | endometrial

carcinoma compared fo D&C.
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Introduction

The diagnosis of endometrial cancer can be made
preoperatively by obtaining a sample of endome-
trial tissue either with office endometrial biopsy,
most commonly done with a Pipelle aspiration
catheter, hysteroscopy (HSC), or dilatation and
curettage (D&C).! The latter two procedures are
most commonly used in Slovenia. HSC has been
shown to be highly accurate in diagnosing endo-
metrial cancer?®and is considered a gold standard.!
Contflicting evidence has been published in the past
regarding the risk of intraperitoneal spread of ma-
lignant cells after HSC with the use of distension
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media.*” In 2007, a retrospective study from our in-
stitution reported a significantly higher incidence
of positive peritoneal washings after HSC com-
pared to D&C.® However, only 24 patients in this
study had undergone HSC compared to 122 who
were diagnosed with D&C.® In recent years, HSC
has become an established diagnostic tool at our
institution and is now performed more frequently
than D&C. The aim of our present study was to
find out whether the difference in the incidence
of positive peritoneal washings between HSC and
D&C persists after including a higher number of
patients with hysteroscopy.
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TABLE 1. Histologic characteristics of the patients with endometrioid endometrial
carcinoma (N = 211) and non-endometrioid endometrial carcinoma (N = 16)

Patients and methods

Endometrioid Non-endometrioid

This retrospective study included all consecu- Histologic parameter endometrial endometrial p*
tive patients who had endometrial carcinoma di- - — careoma careoma
agnosed preoperatively with either D&C or HSC fumour differenfiation <0001
between January 2008 and December 2014 at the Cl 125 (59.2%) 2(13.3%)
University Medical Centre Maribor, Slovenia. The G2 63 (29.9%) 4 (26.6%)
study included patients who had more than one G3 23 (10.9%) 9 (60.0%)
D&C or more than one HSC. Patients who had un- Myometrial invasion
dergone both D&C and HSC were excluded frorp hone 8 (3.8%) 1 (6.3%) 0.888
the study. The study was approved by our insti-
tution’s ethics committee (Approval No. 13-03/15, ' ™han” 123 (58.3%) 7 56.2%)
November 26, 2015). All patients signed a written =~ more than 80 (37.9%) 6 (37.5%)
informed consent that their medical records can be 2009 FIGO stage
used for research matters retrospectively. A 114 (54.0%) 7 (43.8%) 0.025
HSC was performed in the office setting or un- B 54 (25.6%) 1 (6.3%)
der general anesthesia. Saline solution warmed to | 14 (66%) 2 (12.5%)
body temperature was used as the distension me- - ‘°
dium. In the office setting, the distension medium A 7 (3:3%) 1(6.3%)
was installed into the pressure cuff and the intra- e 5 (2.4%) 0 (0.0%)
uterine pressure was set between 80-150 mmHg. ne 11 (4.7%) 2 (12.5%)
Intrauterine pressure was controlled with the Vario Moz, 0 (0.0%) 0 (0.0%)
Flow device (Pelta, Slovenia) in operative HSQ9 VA 1 (0.5%) 1(6.3%)
D&C was performed under general anesthesia.
IVB 5 (2.4%) 2 (12.5%)

Curettage of the cervical canal and the uterine cav-
ity was performed separately. Tissue samples for
histologic examination were obtained during both
procedures.

During the final surgery for endometrial car-
cinoma, samples of peritoneal washings from the
pouch of Douglas were obtained for cytologic ex-
amination. Irrigation of the peritoneal cavity with
saline solution was performed to obtain samples in
cases with no free fluid. The samples were inspect-
ed by an expert cytopathologist. In cases of sus-
picious peritoneal cytology additional calretinin,
MOC 31, HBME 1 and Ber-EP4 immunostaining
was performed during the clarification process. In
cases of small numbers of positive cells after im-
munostaining peritoneal cytology was described
as suspicious. We therefore included suspicious re-
sults in the analysis of positive peritoneal cytology.

The primary statistical outcome was the inci-
dence of positive peritoneal washings after HSC
and after D&C. A detailed analysis of tumour
histopathologic characteristics was performed
including histopathologic type, tumour differen-
tiation, depth of myometrial invasion, lympho-
vascular invasion and FIGO stage. Different types
of endometrial carcinomas were identified in the
study population with endometrioid carcinoma
representing the majority of cases (N =211; 93.0%).
Other carcinomas (serous adenocarcinoma: N = §;

*chi-square test

clear cell adenocarcinoma: N = 8) were assigned
into non-endometriod group for the purpose of
the study. Tumour differentiation was reported as
good, moderate or poor. The depth of myometrial
invasion was reported as no invasion, less than half
of myometrium or more than half of myometrium.
Patients treated before 2009 who had been staged
according to the 1988 FIGO classification were re-
staged according to the new 2009 FIGO classifica-
tion for statistical analysis. The time interval from
diagnosis to final surgery was also analyzed.

Statistical analysis was performed with SPSS
software version 22.0 (IBM, Armonk, NY, USA).
Descriptive analysis, chi-square test and t-test of
independent samples were performed as applica-
ble. A p value of less than 0.05 was considered sta-
tistically significant.

Results
Between January 2008 and December 2014, 266

patients had uterine cancer diagnosed with D&C
and/or HSC. 227 patients who had either HSC (N =
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TABLE 2. Histologic characteristics of the patients with endometrial carcinoma (N
= 227) who were diagnosed with hysteroscopy (HSC) or dilatation and curettage

(D&C)
Histologic parameter HSC (N = 144) D&C (N = 83) P value
Histologic type
endometrioid adenocarcinoma 137 (95.1%) 74 (89.2%) 0.090*
non-endometrioid
adenocarcinoma 7 (4.9%) 7 (10.8%)
Tumour differentiation
Gl 90 (62.5%) 37 (45.1%) 0.012*
G2 40 (27.8%) 27 (32.9%)
G3 14 (9.7%) 18 (22.0%)
Myometrial invasion
none 5 (3.5%) 4 (4.8%) 0.726*
less than 2 82 (56.9%) 50 (60.2%)
more than % 57 (39.6%) 29 (34.9%)
Lymphovascular invasion
present 20 (13.9%) 14 (16.9%) 0.545*
absent 124 (86.1%) 69 (83.1%)
2009 FIGO stage
1A 75 (52.1%) 46 (55.4%)
1B 42 (29.2%) 13 (15.7%)
Il 10 (6.9%) 6 (7.2%)
A 1 (0.7%) 7 (8.4%)
B 3 (2.1%) 2 (2.4%) 0.040*
nci 9 (6.3%) 4 (4.8%)
ncz2 0 (0.0%) 0 (0.0%)
IVA 1 (0.7%) 1(1.2%)
IVB 3(2.1%) 4 (4.8%)
Peritoneal cytology
positive or suspicious 19 (13.2%) 10 (12.0%) 0.803*
negative 125 (86.8%) 73 (88.0%) ’
Time from diagnosis fo 358+ 138 328+154  0.140"

operation (days)

*chi-square test

** independent sample t-test

144) or D&C (N = 83) as well as available informa-
tion on peritoneal washings were included in the
statistical analysis.

Two hundred and eleven (93.0%) patients had
endometrioid endometrial carcinoma and 16
(7.0%) had non-endometrioid endometrial carcino-
ma. The differences between both groups regard-
ing the differentiation, myometrial invasion and
tumour stage are shown in Table 1. Significantly
higher rate of poorly differentiated tumours (chi-
square = 29.114; p < 0.001) and higher stages (chi-
square = 16.019; p = 0.025) have been noted in the
non-endometrioid group.

Overall, there was no significant difference in
the incidence of positive or suspicious peritoneal
washings regarding the procedure performed dur-
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ing the diagnostic evaluation (13.2% after HSC,
12.0% after D&C; chi-square = 0.062; p = 0.803).

The groups (HSC vs. D&C) did not differ in the
prevalence of histologic types of the tumour, depth
of myometrial invasion and lymphovascular inva-
sion (Table 2). However, there were significant dif-
ferences in tumour differentiation as well as FIGO
stage, with more patients having FIGO stage I dis-
ease in the hysteroscopy group (Table 2). Due to
this difference we conducted analysis only in the
subgroup of patients with stage I disease. The HSC
and D&C groups of stage I patients did not differ in
tumour differentiation, the prevalence of histolog-
ic types of the tumour, the time from diagnosis to
operation and in myometrial invasion. A separate
evaluation of patients with stage I tumours showed
that 12.8% in the HSC group and only 3.4% in the
D&C group had positive peritoneal washings. This
difference was statistically significant (chi-square =
2.422; p = 0.046) (Table 3).

One out of 15 FIGO stage I patients with posi-
tive peritoneal washings after hysteroscopy had
disease recurrence by the end of April 2015 (mean
follow-up 40.2 months). Neither of the two FIGO
stage I patients with positive peritoneal washings
after D&C had disease recurrence in the same pe-
riod (mean follow-up 39.5 months).

Discussion

The possibility of microscopic intraperitoneal
spread of endometrial cancer cells after hysteros-
copy has been a subject of debate for more than a
decade. In our study, we did not find an increased
incidence of positive peritoneal washings after
hysteroscopy in comparison to D&C in the over-
all study population of patients with endometrial
carcinoma. Several other studies similarly found
no association between hysteroscopy and an in-
creased rate of positive peritoneal cytology.>® On
the other hand, Bradley et al.” reported a higher
frequency of positive or suspicious peritoneal cy-
tology after hysteroscopy compared to blind en-
dometrial sampling using logistic regression con-
trolling for confounders of grade and stage. They
also reported a higher rate of disease upstaging
(according to the 1988 FIGO staging system) after
hysteroscopy attributed solely to the positive cytol-
ogy. Similar results have been reported by Zerbe et
al.'* and Obermair et al.'! In a study conducted at
our institution in 20078, positive peritoneal cytol-
ogy was present in 12.5% of patients after hyster-
oscopy and only in 1.6% after D&C. The difference
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was statistically significant (chi-square = 4.2455;
p <0.005).

In a meta-analysis of nine trials including 1015
patients with confirmed endometrial carcinoma,
Polyzos et al.'? evaluated the rate of positive perito-
neal washings after hysteroscopy in comparison to
other diagnostic procedures or no diagnostic pro-
cedures. They concluded that the frequency of pos-
itive peritoneal washings was significantly higher
after hysteroscopy. The analysis also revealed a
higher rate of disease upstaging based only on the
positive peritoneal cytology. A detailed literature
search performed by Guralp and Kushner®® re-
vealed 0-83% of positive peritoneal cytology after
hysteroscopy and 0-13.6% after D&C. However,
the authors emphasized a number of unanswered
questions regarding the type and volume of dis-
tension medium, intrauterine pressure during the
procedure, time interval between hysteroscopy
and definitive surgery, stage, grade of the disease
and duration of the procedure.’® Another meta-
analysis by Chang et al.'* also reported on higher
rates of positive peritoneal cytology after hysteros-
copy. Nevertheless, a detailed analysis of patients
with stages I or II failed to show significantly high-
er rates of positive peritoneal cytology in patients
who had hysteroscopy.

Interestingly, our results showed a significantly
higher incidence of positive or suspicious perito-
neal cytology in patients with stage I disease who
were diagnosed with hysteroscopy compared to
those diagnosed with D&C. This is an unexpected
finding because the disease at this stage is confined
to the uterus. For example, only 3.3% of patients
with stage I and II endometrial cancer in a large
retrospective analysis by Garg ef al.'> had positive
peritoneal cytology. In our study, the rate of posi-
tive or suspicious peritoneal cytology in stage I dis-
ease was 3.3% in the D&C group but as much as
12.1% in the hysteroscopy group. Positive or sus-
picious peritoneal cytology was shown to be more
frequent after hysteroscopy in endometrial carci-
noma patients who would be staged as FIGO IA
in the new staging system by Obermair et al.!' On
the other hand, Biewenga et al.° showed no associa-
tion between hysteroscopy and the rate of positive
peritoneal washings in stage I disease.

Saline solution was used as the distension me-
dium in all our patients in the hysteroscopy group.
Hysteroscopy with saline solution was specifically
linked to a higher rate of positive peritoneal cytol-
ogy in a meta-analysis by Polyzos et al.'* In a meta-
analysis by Chang et al. *, the distension medium
was either saline solution or 5% glucose solution.

TABLE 3. Histologic characteristics of the patients with stage 1 endometrial
carcinoma (N = 187) who were diagnosed with hysteroscopy (HSC) or dilatation

and curettage (D&C)

Stage 1 HSC (N=117) D&C (N =59) P value
Histologic type

endometrioid adenocarcinoma 112 (95.7%) 56 (94.9%) 0.807*
gpepdonetros s 3w

Tumour differentiation

Gl 75 (64.1%) 29 (49.2%) 0.156*
G2 32 (27.4%) 22 (37.3%)

G3 10 (8.5%) 8 (13.5%)

Myometrial invasion

none 5 (4.3%) 3(5.1%) 0.079*
less than V2 71 (60.7%) 45 (76.2%)

more than ' 41 (35.0%) 11 (18.6%)

Peritoneal cytology

posiﬂvg or suspicious 15 (12.8%) 2 (3.4%) 0.046*
negative 102 (87.2%) 57 (96.6%)

Time from diagnosis fo 3564140 3314127 0.255*

operation (days)

*chi-square test
** independent sample t-test

Neither of these two meta-analyses found a con-
nection between intrauterine pressure during hys-
teroscopy higher than 100 mmHg and a higher in-
cidence of positive peritoneal cytology.!*!* In our
study, the exact intrauterine pressure during hyst-
eroscopy was not known for each patient individu-
ally due to the retrospective nature of the analysis.

The time interval between the diagnostic proce-
dure and definitive surgery was similar in patients
with positive and negative peritoneal cytology in
our study. This is in line with evidence from an-
other retrospective study in 196 patients with en-
dometrial cancer diagnosed with hysteroscopy.®

Based on the data from our retrospective study,
we cannot give a definite reason for the signifi-
cantly higher incidence of positive peritoneal
washings after HSC compared to D&C in stage I
disease. We used saline solution as the distension
medium, which has been previously associated
with higher rates of positive peritoneal cytology.!?
Unfortunately, we do not have the exact informa-
tion on the intrauterine pressure during HSC and
the duration of the diagnostic procedure for each
patient and therefore we cannot draw conclusions
about the influence of these factors on peritoneal
cytology.

Another important limitation of our study is the
inclusion of suspicious peritoneal cytology in the
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positive peritoneal cytology group. Even after im-
munostaining most of the cases without evident
malignant cells remained cytologically suspicious
because positive immune reaction was seen in only
a small fraction of cells. However, it is not easy
to differentiate positive from suspicious cytology
because severe atypia of reactive mesothelial cells
may be interpreted as suspicious. We are aware of
this methodological limitation and should aim to
lower the incidence of suspicious peritoneal cy-
tology in the future firstly by obtaining sufficient
amount of fluid for cytological analysis during fi-
nal surgery and secondly with accurate cytological
diagnosis. Some published research on this subject
also included positive and suspicious cytology in
the same group.”81

Our data show that among patients with positive
or suspicious peritoneal washings after hysterosco-
py, in FIGO stage I patients, one out of 15 had local
disease recurrence during follow-up of approxi-
mately 40 months, whereas neither of the two with
positive washings after D&C had the recurrence. As
these numbers are small, further research is neces-
sary to draw relevant conclusions. Conflicting re-
sults exist in the literature regarding the prognostic
significance of positive peritoneal cytology.”!® The
updated FIGO staging system from 2009 excluded
positive peritoneal cytology as a stage defining
variable. Previously, all patients with positive peri-
toneal cytology were upstaged to stage IIIA.Y In
an analysis of 14,704 patients, Garg et al.' reported
peritoneal cytology to be associated with survival
in univariate analysis along with race, age, histol-
ogy, grade and the number of removed lymph
nodes. In multivariate analysis, positive peritoneal
cytology remained an independent prognostic fac-
tor in stages I and II. Shiozaki et al.?® studied the
influence of positive peritoneal washings on the
prognosis of 265 patients with stage I endometrial
cancer. Progression-free survival was significantly
lower in the group with positive peritoneal cytol-
ogy. Other factors associated with progression-free
survival in univariate analysis were lymph node
dissection and vessel permeation, but positive peri-
toneal cytology was the most influential factor.’
Disease-free survival has been shown to be 91% in
FIGO stage I patients and 52.5% in those with FIGO
stage II, IIl and IV.?! In the study by Garg et al., sur-
vival in patients with stage I endometrioid adeno-
carcinoma with positive peritoneal washings was
significantly poorer than in patients with negative
peritoneal washings (88.2% vs. 98.6%).1°

In conclusion, the diagnostic procedure did not
influence the overall incidence of positive peritone-
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al washings in our study. However, hysteroscopy
was associated with a significantly higher rate of
positive peritoneal cytology in stage I endome-
trial carcinoma. Although statistically significant,
this finding must be interpreted with caution be-
cause of the small sample size of this subgroup. In
addition, it is still not known whether iatrogenic
dissemination of malignant cells bears the same
influence on disease prognosis as spontaneous dis-
semination. Despite being excluded as the stage
defining variable, peritoneal cytology should still
be reported separately as requested by FIGO.'> We
believe that additional trials are needed to further
clarify the prognostic value of positive peritoneal
cytology after hysteroscopy, particularly in the
early stages of endometrial cancer.

References

1. Burke WM, Orr J, Leitao M, Salom E, Gehrig P, Olawaiye AB, et al. Society
of Gynecologic Oncology Clinical Practice Committee. Endometrial cancer:
a review and current management strategies: part |. Gynecol Oncol 2014;
134: 385-92.

2. Clark TJ, Voit D, Gupta JK, Hyde C, Song F, Khan KS. Accuracy of hysteroscopy
in the diagnosis of endometrial cancer and hyperplasia: a systematic quan-
titative review. JAMA 2002; 288: 1610-21.

3. Gkrozou F, Dimakopoulos G, Vrekoussis T, Lavasidis L, Koutlas A, Navrazoglou
I, et al. Hysteroscopy in women with abnormal uterine bleeding: a meta-
analysis on four major endometrial pathologies. Arch Gynecol Obstet 2015;
291: 1347-54.

4. Gu M, Shi W, Huang J, Barakat RR, Thaler HT, Saigo PE. Association between
initial diagnostic procedure and hysteroscopy and abnormal peritoneal
washings in patients with endometrial carcinoma. Cancer 2000; 90: 143-7.

5. Selvaggil, Cormio G, Ceci O, Loverro G, Cazzolla A, Bettocchi S. Hysteroscopy
does not increase the risk of microscopic extrauterine spread in endome-
trial carcinoma. Int J Gynecol Cancer 2003; 13: 223-7.

6. Biewenga P, de Blok S, Birnie E. Does diagnostic hysteroscopy in patients
with stage | endometrial carcinoma cause positive peritoneal washings?
Gynecol Oncol 2004; 93: 194-8.

7. Bradley WH, Boente MP, Brooker D, Argenta PA, Downs LS, Judson PL, et
al. Hysteroscopy and cytology in endometrial cancer. Obstet Gynecol 2004;
104: 1030-3.

8. Takac|, Zegura B. Office hysteroscopy and the risk of microscopic extrauter-
ine spread in endometrial cancer. Gynecol Oncol 2007; 107: 94-8.

9. Tomazevi¢ T. Operative hysteroscopy. In: Ribi¢-Pucelj M, editor. Endoscopic
surgery in gynaecology. Radovljica: Didakta; 2007. p. 251-7.

10. Zerbe MJ, Zhang J, Bristow RE, Grumbine FC, Abularach S, Montz FJ.
Retrograde seeding of malignant cells during hysteroscopy in presumed
early endometrial cancer. Gynecol Oncol 2000; 79: 55-8.

11. Obermair A, Geramou M, Gucer F, Denison U, Graf AH, Kapshammer E,
et al. Does hysteroscopy facilitate tumor cell dissemination? Incidence of
peritoneal cytology from patients with early stage endometrial carcinoma
following dilatation and curettage (D & C) versus hysteroscopy and D & C.
Cancer 2000; 88: 139-43.

12. Polyzos NP, Mauri D, Tsioras S, Messini Cl, Valachis A, Messinis IE.
Intraperitoneal dissemination of endometrial cancer cells after hysteros-
copy: a systematic review and meta-analysis. Int J Gynecol Cancer 2010;
20: 261-7.

13. Guralp O, Kushner DM. latrogenic transtubal spill of endometrial cancer: risk
or myth. Arch Gynecol Obstet 2011; 284: 1209-21.



14.

15.

16.

17.

18.

19.

20.

21.

Dovnik A et al. / Peritoneal cytology in endometrial cancer

Chang YN, Zhang Y, Wang YJ, Wang LP, Duan H. Effect of hysteroscopy on the
peritoneal dissemination of endometrial cancer cells: a meta-analysis. Fertil
Steril 2011; 96: 957-61.

Garg G, Gao F, Wright JD, Hagemann AR, Mutch DG, Powell MA. Positive
peritoneal cytology is an independent risk-factor in early stage endometrial
cancer. Gynecol Oncol 2013; 128: 77-82.

Juhasz-Boss |, Fehm T, Nauth A, Becker S, Rothmund R, Gardanis K, et al.
Number of hysteroscopies and the time interval between hysteroscopy
and surgery: influence on peritoneal cytology in patients with endometrial
cancer. Anticancer Res 2010; 30: 2425-30.

Saga Y, Imai M, Jobo T, Kuramoto H, Takahashi K, Konno R, et al. Is peritoneal
cytology a prognostic factor of endometrial cancer confined to the uterus?
Gynecol Oncol 2006; 103: 277-80.

Fadare O, Mariappan MR, Hileeto D, Wang S, McAlpine JN, Rimm DL.
Upstaging based solely on positive peritoneal washing does not affect out-
come in endometrial cancer. Mod Pathol 2005; 18: 673-80.

Pecorelli S. Revised FIGO staging for carcinoma of the vulva, cervix, and
endometrium. Int J Gynecol Obstet 2009; 105: 103-4.

Shiozaki T, Tabata T, Yamada T, Yamamoto Y, Yamawaki T, Ikeda T. Does
positive peritoneal cytology not affect the prognosis for stage | uterine en-
dometrial cancer? The remaining controversy and review of the literature.
Int J Gynecol Cancer 2014; 24: 549-55.

Tejerizo-Garcia A, Jiménez-Lopez JS, Mufioz-Gonzalez JL, Bartolomé-Sotillos
S, Marqueta-Marqués L, Lopez-Gonzalez G, et al. Overall survival and dis-
ease-free survival in endometrial cancer: prognostic factors in 276 patients.
Onco Targets Ther 2013; 9: 1305-13.

Radiol Oncol 2017; 51(1): 88-93.

o3




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues false
  /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 /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 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 (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


