
Abstract. Background: This prospective study evaluates the
predictive value of preoperative staging by transvaginal
sonography (TVS) in ovarian cancer. Patients and Methods:
In 39 patients presenting with clinical signs and symptoms of
ovarian cancer, preoperative systematic staging regarding tumor
size (T), presence of ascites (A), peritoneal carcinomatosis
(PC), bladder invasion (BI), intestinal invasion (II) as well as
pelvic lymph node involvement (LN), were evaluated by TVS.
Findings combining conventional B-mode ultrasound and
Color Doppler imaging were compared to preoperative findings
and final histology results. Results: Preoperative staging was
correctly achieved by TVS for T in 87%, for A in 97% (95%
CI: 90-100), for PC in 96% (95% CI: 86-100), for BI in 99%
(95% CI: 95-100), for II in 98% (95% CI: 93-100). The
predictive value of TVS for LN was minor (sensitivity: 8%,
95% CI: 7-24). Conclusion: TVS is a sensitive and non-
invasive method for preoperative staging of suspected ovarian
cancer regarding tumor size, ascites, invasion of adjacent
organs and peritoneal carcinomatosis, but not for detection of
malignant lymph nodes. The need for invasive or more
elaborate diagnostic tools such as CT and MRI, cystoscopy,
rectoscopy and diagnostic ascites punction can potentially be
reduced by systematic use of TVS.

Ovarian cancer is the seventh most common malignancy and
the fifth most common cause of death from cancer in
women (1). The annual NCI report of 2005 emphasizes, that
lack of early symptoms and absence of accurate screening

tests for ovarian cancer can rather explain the delay for
diagnosis and the usual unfavourable prognosis. Patients
with ovarian cancer have the highest mortality rate among
the female reproductive system cancers, and more than 70%
of all patients with ovarian cancer will be diagnosed with an
advanced tumor stage FIGO III/IV (2).

Primary surgery for histological diagnosis and maximal
tumor debulking is the cornerstone of the clinical
management of ovarian cancer (3, 4). Postoperative residual
tumor is one of the most important prognostic factors in the
operative treatment of ovarian cancer (5-7), therefore
reducing tumor size as a goal in the preoperative plans is of
great importance.

Because most patients present with advanced disease and
metastasis, an interdisciplinary approach is necessary to
achieve an optimal surgical outcome. Various non invasive
(transabdominal, transvaginal sonography, CT, MRI and
PET) as well as invasive preoperative diagnostic tools
(cystoscopy, rectoscopy or ascites drainage) are routinely
used. These methods differ significantly in their practicability,
availability, side-effects and costs. Transvaginal sonography
(TVS) is safe, widely available and cost effective (8).
Nevertheless, most of the studies using TVS are retrospective
and do not compare results with the surgical outcome and the
actual tumor spread. We conducted this prospective study to
determine the efficacy of TVS as a preoperative diagnostic
tool in patients with suspected ovarian cancer. 

Patients and Methods

A total of 39 consecutive patients with clinical suspicion of ovarian
cancer were referred to and operated on at the Department of
Gynaecology and Obstetrics of the Charité Campus Virchow-
Klinikum. The most common clinical findings included palpable
adnexal masses, increase of abdominal circumference, ascites,
weight loss and elevated CA125 levels.

All relevant clinical variables such as patient’s age, FIGO stage,
grading and histological type were documented. Only patients with
a preoperative TVS, clinically suspicious ovarian cancer and an
exact description of the intraoperative findings were included in
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the study. There was only one false positive case: the patient
presented with weight loss, elevated CA125 levels and was
sonographically diagnosed with two enlarged cystic ovaries
harbouring hyperperfused polypoid structures. In this case,
histological examination revealed severe ovarian endometriosis.
This patient was excluded from the statistical analysis. 

All preoperative TVS examinations were performed by Professor
W. Henrich. KRETZ-Technik-Combison 420 and Siemens Sonoline
Elegra ultrasound systems with a 5-7.5 MHz vaginal probe and 3.5-
5 MHz abdominal probe were used. Color and Power Doppler were
used in addition to the conventional b-mode. The following
parameters were examined systematically: i) maximal tumor size (T)
(determined as: T1: <1 cm; T2: 1-<3 cm; T3: 3-<5 cm; T4: 5-<10
cm; T5: >10 cm); ii) laterality (L): unilateral versus bilateral tumor
involvement; iii) invasion of adjacent organs (uterus, bladder (BI),
peritoneum (PC) and intestinal segments below the arcuate line
(II)); iv) detection of ascites (A); and v) enlarged pelvic lymph nodes
(LN). 

Intraoperatively, all sites of the primary tumor and metastases
as well as all macroscopically affected solid organs and structures
were documented in detail using specific ovarian cancer tumor
mapping by an independent person who was not involved either in
the preoperative ultrasound examination or in the surgical
management (19). All histological results were analysed
independently by an independent examiner. Macroscopic tumour
invasions were described by the surgeon and the pathologist. 

Statistical analysis. Analyses were conducted in an exploratory
fashion. Results are presented in raw numbers, rates, or medians
and ranges, according to the underlying distribution. 

Sensitivity, specificity, negative and positive predictive values
were obtained from the underlying distribution. Binomial-exact 95%
confidence intervals (CI) are also reported. STATA 8.0 statistical
software (STATA Corp., TX, USA) was used for all analyses.

Results

The median age of the examined patients was 61.5 years
(range: 38-87 years), with a 25th percentile of 52 years and a
75th percentile of 68.5 years. The FIGO stage was distributed
as follows: FIGO I: 9 patients (23%), FIGO II: 3 patients
(37.7%), FIGO III: 25 patients (64%), FIGO IV: 2 patients
(5.1%). 

Twenty-one patients (52.4%) had bilateral carcinoma of
the ovaries, whereas in 18 patients (47.6%) the carcinoma
was unilateral. The histological infiltration of the organs
adjacent to the ovaries were as follows: uterus, 2 patients
(5.1%); bladder, 1 patient (2.5%); peritoneum, 27 patients
(69%); intestine (small and large bowel), 13 patients
(33.3%); and lymph nodes (pelvic and paraaortal), 10
patients (25.6%). Twenty-two patients had ascites (56.4%).
TVS staging showed a high predictive value regarding tumor
size (T), laterality (L), ascites (A), bladder invasion (BI) and
intestinal invasion (II).

Laterality. Ovarian cancer was sonographically detected in a
total of 38 out of 39 (97%) patients (sensitivity: 97%; 95%

CI: 92-100%). Twenty-one women (54%) had bilateral
carcinoma. Bilaterality was correctly diagnosed preoperatively
in only 11 patients (sensitivity: 52.4%; 95% CI: 31-74%),
whereas in the other 9 patients with bilateral carcinoma only
a unilateral tumor was falsely diagnosed (42.9%). In a single
patient (2.6%), both ovaries were incorrectly diagnosed as
normal. Eighteen women had unilateral carcinoma, similar in
all cases with the TVS findings (sensitivity: 95%, 95% CI: 85-
100% and specificity: 57%, 95% CI: 36-78%).

Tumor size. TVS estimation of tumor size (T 1-5) was
congruent with the macroscopic findings in 87.2% (34 out of
39 cases; sensitivity: 87%, 95% CI: 77-98%). In 4 cases
(2x5.3%) tumor size was misjudged as being one category too
low or too high (Figure 1). There was no misclassification
greater than by 1 category.

Involvement of adjacent organs. Information about the presence
or not of a uterine involvement could be preoperatively given
in 34 of the 39 examined patients (87, 2%), since the 5
remaining patients did not have a uterus. In 2 patients,
macroscopic uterine invasion was histologically proven. In 32
patients, uterine tumor invasion was correctly excluded by TVS
and confirmed by macroscopic findings and histology. One
patient with sonographical uterine invasion was correctly
diagnosed by TVS, while a minimal invasion of the uterus was
missed by TVS (one false negative case) (specificity: 100%,
95% CI: 100 and sensitivity: 50%, 95% CI: 19-100%).

Sensitivity for bladder invasion was 100% (n=1). One
patient had invasion of the bladder that was diagnosed
preoperatively by TVS. Thirty-eight patients had no
preoperative sonographic findings of involvement and no
invasion of the bladder.

Thirteen women had invasion of adjacent intestinal
segments (small and large bowel). This was diagnosed by
TVS in five cases (38.5%). The other 26 women presented
no intestinal involvement. In all cases, TVS had correctly
predicted invasion. 

Twenty of the 27 patients (74.1%) with peritoneal
carcinomatosis were correctly diagnosed preoperatively by
TVS. In the remaining 12 patients TVS correctly predicted
the absence of peritoneal carcinomatosis (specificity: 96%
and sensitivity: 27%) (Figure 3).

Intraoperatively, 22 patients were found to have ascites.
Preoperative TVS correctly described ascites in the pouch
of Douglas in 18 of the 22 patients (81.8%). In the
remaining 17 patients TVS correctly predicted the absence
of ascites (specificity: 97% and sensitivity: 21%).

Histology revealed lymph node metastases in 22 of the 39
patients. In the remaining 17 patients, lymphadenectomy was
avoided, either because of an increased bleeding tendency or
because of an advanced tumor disease. Intraoperatively, 10
of these 22 patients had macroscopic pelvic lymph node
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metastases. Preoperatively, TVS was unable to show any
lymph node metastases (specificity: 93% and sensitivity: 8%)
(Table I; Figure 2).

Discussion

Radical tumor surgery has been shown to significantly
improve the outcome of patients with ovarian cancer (4, 5,
7). Surgery comprises cytology, bilateral adnectomy,
hysterectomy, infragastral omentectomy, appendectomy,
peritoneal biopsies and systematic pelvic and paraaortic
lymphadenectomy (3, 4, 7). In advanced stages of the tumor
disease, partial resection of organs or structures (e.g.
intestine, liver and spleen) is frequently required to achieve
an optimal tumor debulking. In specialized ovarian cancer
centres, precise preoperative evaluation of the tumor
burden and metastatic tumor pattern are the main
prerequisite in order to plan multivisceral surgery (9). 

TVS is cost-effective, safe, easily available and requires
minimal diagnostic effort. Other imaging modalities
(computed tomography, magnetic resonance imaging) are

much more cost-intensive, more time-consuming, and with
potential side-effects such as radiation exposure (10-14).
Nevertheless, only few prospective studies are initiated to
compare these different methods.

Invasive examinations such as colonoscopy, barium/
gastrographin study and cystoscopy put a strain on patients.
In different studies, sensitivities range between 62% and
100% and specificities between 83% and 95% for the
differentiation between benign and malignant ovarian
lesions (11, 15-18). Best results are achieved when
combining grey scale ultrasound Color or Power Doppler
techniques (especially when three-dimensional ultrasound is
used) and localization of the vessels in the adnexal masses
(i.e. central localization as unfavourable criterion) (20-24).
TVS allows reliable differentiation between malignant and
benign disease, which can decrease unnecessary surgical
interventions. The decision to proceed with laparoscopy or
laparotomy is made easier and more accurate (25). In our
study, 97% of patients were correctly diagnosed with
ovarian cancer using the preoperative TVS, which turned
out to be very suitable for the determination of tumor size:
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Figure 1. Preoperative categories of tumor size measured by TVS.

Table I. Predictive value of sonography for tumor infiltration of different organs/structures.

Organ Sens. (95% CI) Spec. (95% CI) PPV (95% CI) NPV (95% CI)

Bladder (n=1) 100% (15-100) 99% (95-100) 75 (15-100) 99% (95-100)
Ascites (n=22) 21% (9-52) 97% (90-100) 75 (15-100) 76% (59-94)
Peritoneum (n=27) 27% (10-43) 96% (86-100) 94 (77-100) 38% (21-54)
Intestinum (n=13) 39% (14-65) 98% (93-100) 92 (70-100) 76% (62-90)
Lymph nodes (n=10) 8% (7-24) 93% (79-100) 50 (19-100) 54% (34-74)

Sens., sensitivity; Spec., specificity; PPV, positive predictive value; NPV, negative predictive value.



87% of the carcinomas were accurately categorized, 10%
were assigned to an adjacent category, while gross false
judgement did not occur. Similar results are also presented
by several study groups: Grischke et al. reported a size
deviation of more than 20% in only 15% of the assessed
carcinomas (12), while uterine invasion by the ovarian
cancer was correctly detected in 50% of the patients. In
another study, Buy et al. were able to correctly predict
(sensitivity 25%) the invasion of the uterus (3 in 3) in a total
of 12 patients; bladder invasion was described in one case
and was correctly diagnosed by preoperative TVS (14). The
specificity (99%, 95% CI: 95-100%) and negative predictive
value (99%; 95% CI: 95-100%) that have been determined
in our study support the fact that in these cases cystoscopy
is not superior to TVS and are congruent with our results.
We therefore believe that the routine preoperative use of
cystoscopy should be revised. 

Intestinal invasion was present in 13 patients but only 5
patients (38.5%) showed preoperative sonographic
indications for intestinal involvement. TVS was proven to
be unreliable for the accurate diagnosis of intestinal
invasion. Guidozzi et al. reported 5% sensitivity when using
TVS for intestinal invasion assessment (13). Only
Houvenaeghel et al. achieved better results, combining
transvesical and transrectal ultrasound (26, 27). The small
and large bowel located in the upper abdomen can also be
affected in advanced ovarian cancer and we therefore
believe that TVS is not an adequate method to exclude
bowel involvement. Nevertheless, TVS can give indirect

signs of bowel involvement (e.g. subileus, ileus, peritoneal
carcinomatosis, ascites); the value of these predictive factors
was not systematically analysed in our study though. Further
studies addressing this topic are warranted.

CT and MRI also have limitations for the assessment of
bowel involvement (28). In a prospective study, Ricke et al.
2003 (10) found that MRI has a sensitivity ranging from
73% to 77% for accurate staging of advanced carcinoma
involving the bowel and mesentery. Sensitivity was very low
regarding involvement of pelvic lymph nodes (28%) and
greater omentum (38%) and omental bursa invasion (43%). 

TVS proved to be accurate in diagnosing the presence of
ascites with a sensitivity of 81.8% and a specificity of 100%.
Conte et al. and Guidozzi et al. also reported a 97.4% and
91% sensitivety, respectively (13, 29). We report two false
negative results; in both cases the actual quantity of ascites
was less than 0.5 l.

TVS was 74.1% sensitive and 100% specific when
assessing peritoneal involvement. Even if the direct
comparison with other studies is limited because of different
definitions and patient selection, MRI does not seem to
provide any considerable advantage for peritoneal
carcinomatosis assessment (30). An explanation for the
relatively high sensitivity of TVS could possibly be the high
coincidence of ascites present with peritoneal
carcinomatosis which improves the visualisation of the
peritoneal layers. 

As expected, TVS was not accurate in diagnosing lymph
node involvement. Tempany et al. showed that preoperative
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Figure 2. Sonographic detection of invasion rate of adjacent organs in patients with ovarian cancer.



abdominal CT or MRI were not accurate for lymph node
staging either (31). Systematic pelvic and paraaortic lymph
node dissection remains the gold standard for tumor staging
even in macroscopic unsuspicious conditions (3-5), since 50%
of all infiltrated lymph nodes measure <2 mm diameter.
Moreover there are positive paraaortic lymph nodes through
skip metastases in at least 20-30% of cases with negative pelvic
lymph nodes (32). Preoperative determination of the lymph
node status is therefore clinically not relevant (33, 34).

In conclusion, based on our results, TVS is an effective
method for the preoperative staging of suspected ovarian
cancer and should be performed routinely. The size of the
carcinoma, the presence of uterine or bladder invasion,
peritoneal carcinomatosis and presence of ascites can be
assessed precisely. Routine invasive examinations (e.g.
rectosopy, cystoscopy, ascites puncture) for suspected
primary ovarian cancer are not justified. Prospective studies
should focus on the combination of vaginal and
transabdominal ultrasound to optimize the preoperative
description of the tumor. Additionally, cost-benefit analyses
and patient satisfaction should be defined as secondary
objectives in such trials. 

References

1 Salzberg M, Thürlimann B, Bonnefois H, Fink D, Rochlitz C, von
Moos R and Senn H: Current concepts of treatment strategies in
advanced or recurrent ovarian cancer. Oncology 68: 293-298, 2005.

2 du Bois A, Quinn M, Thigpen T, Vermorken J, Avall-Lundqvist
E, Bookman M, Bowtell D, Brady M, Casado A, Cervantes A,
Eisenhauer E, Friedlaender M, Fujiwara K, Grenman S,
Guastalla JP, Harper P, Hogberg T, Kaye S, Kitchener H,
Kristensen G, Mannel R, Meier W, Miller B, Neijt JP, Oza A,
Ozols R, Parmar M, Pecorelli S, Pfisterer J, Poveda A,
Provencher D, Pujade-Lauraine E, Randall M, Rochon J, Rustin
G, Sagae S, Stehman F, Stuart G, Trimble E, Vasey P, Vergote I,
Verheijen R, Wagner U; Gynecologic Cancer Intergroup; AGO-
OVAR; ANZGOG; EORTC; GEICO; GINECO; GOG; JGOG;
MRC/NCRI; NCIC-CTG; NCI-US; NSGO; RTOG; SGCTG;
IGCS; Organizational team of the two prior International OCCC:
2004 consensus statements on the management of ovarian cancer:
final document of the 3rd International Gynecologic Cancer
Intergroup Ovarian Cancer Consensus Conference (GCIG OCCC
2004). Ann Oncol 16(Suppl 8): viii7-viii112, 2005.

3 Lichtenegger W, Sehouli J, Buchmann E, Karajanev C and
Weidemann H: Operative results after primary and secondary
debulking-operations in advanced ovarian cancer. J Obstet Gyn
Res 24(6): 447-451, 1998.

Henrich et al: Transvaginal Sonography in Ovarian Cancer

4293

Figure 3. Peritoneal carcinosis and ascites demonstrable as a hypoechogenic layer on the peritoneum in the Pouch of Douglas and on the anterior uterine
wall (Aszites: ascites; Peritoneal carcinose: peritoneal carcinosis).



4 Bristow RE: Surgical standards in the management of ovarian
cancer. Curr Opin Oncol 12(5): 474-480, 2000. 

5 Bristow RE and Berek JS: Surgery for ovarian cancer: how to
improve survival. Lancet 367(9522): 1558-1560, 2006.

6 Scholz HS, Tasdemir H, Hunlich T, Turnwald W, Both A and
Egger H: Multivisceral cytoreductive surgery in FIGO stages
IIIC and IV epithelial ovarian cancer: results and 5-year follow-
up. Gynecol Oncol 106(3): 591-595, 2007. 

7 Eisenkop SM and Spirtos NM: "Optimal" cytoreduction for
advanced epithelial ovarian cancer: a commentary. Gynecol
Oncol 103(1): 329-335, 2006.

8 Bell R, Petticrew M, Luengo S and Sheldon TA: Screening for
ovarian cancer: a systematic review. Health Techn Assess 2(2):
1-83, 1998.

9 Hoskins W: Surgery in the treatment of patients with advanced
ovarian cancer. Semin Oncol 18: 213-221, 1991.

10 Ricke J, Sehouli J, Hach C, Hanninen EL, Lichtenegger W and
Felix R: Prospective evaluation of contrast-enhanced MRI in
the depiction of peritoneal spread in primary or recurrent
ovarian cancer. Eur Radiol 13(5): 943-949, 2003.

11 Ekerhovd E, Wienerroith H, Staudach A and Granberg S:
Preoperative assessment of unilocular adnexal cysts by
transvaginal ultrasonography: a comparison between ultrasono-
graphic morphologic imaging and histopathologic diagnosis. Am
J Obstet Gynecol 184(2): 48-54, 2001. 

12 Grischke EM, Boos R, Leucht W, Kuhn W, Heberling D and
Schmidt W: Ultrasonography in the primary diagnosis and
follow up of ovarian tumors. Ultraschall Med 9(5): 204-211,
1988.

13 Guidozzi F and Sonnendecker EW: Evaluation of preoperative
investigations in patients admitted for ovarian primary
cytoreductive surgery. Gynecol Oncol 40: 244-247, 1991.

14 Buy JN, Ghossain MA, Sciot C, Bazot M, Guinet C, Prévot S,
Hugol D, Laromiguiere M, Truc JB and Poitout P: Epithelial
tumors of the ovary: CT findings and correlation with US.
Radiology 178(3): 811-818, 1991.

15 Benjapibal M, Sunsaneevitayakul P, Phatihattakorn C, Suphanit
I and Iamurairat W: Sonographic morphological pattern in the
pre-operative prediction of ovarian masses. J Med Assoc Thai
86(4): 332-337, 2003.

16 Benacerraf B, Finkler NJ, Wojciechowski C and Knapp RC:
Sonographic accuracy in the diagnosis of ovarian masses. J
Reprod Med 35(5): 491-495, 1990.

17 Timor-Tritsch IE and Lerner JP: Morphologic diagnosis of
ovarian tumors with transvaginal sonography. In: Early
Detection of Ovarian Carcinoma with Transvaginal
Sonography.  Fleischer AC, Jones HW (eds.). New York Raven
Press, pp. 53-66, 1993.

18 Sassone AM, Timor-Tritsch, IE, Artner A, Westhoff C and
Warren WB: Transvaginal sonographic characterization of
ovarian dissease: Evaluation of a new scoring system to predict
ovarian malignancy. Obstet Gynecol 78: 70-76, 1991.

19 Sehouli J, Konsgen D, Mustea A and Lichtenegger W: "IMO"-
intraoperative mapping of ovarian cancer. Zentralbl Gynakol
125(3-4): 129-135, 2003 (in German).

20 Ueland FR, DePriest PD, Pavlik EJ, Kryscio RJ and va
Nagell JR Jr: Preoperative differentiation of malignant from
benign ovarian tumors: the efficacy of morphology indexing
and Doppler flow sonography. Gynecol Oncol 91(1): 46-50,
2003.

21 Laban M, Metawee H, Elyan A, Kamal M, Kamel M and
Mansour G: Three-dimensional ultrasound and three-dimensional
power Doppler in the assessment of ovarian tumors. Int J
Gynaecol Obstet Apr 24, 2007 (Epub ahead of print).

22 Wilson VD, Valet AS, Andreoti RF, Green-Jarvis B, Lyshchik
A and Fleischer AC: Sonographic quantification of ovarian
tumor vascularity. J Ultrasound Med 25(12): 1577-1581, 2006.

23 Choudhury S, Mohiuddin AS, Ahmed AU and Ahsan S:
Preoperative discrimination of benign and malignant ovarian
tumors using color Doppler sonography and its correlation with
histopathology. Bangladesh Med Res Counc Bul 31(1): 21-26, 2005.

24 Geomini PM, Kluivers KB, Moret E and Bremer GL: Evaluation
of adnexal masses with three-dimensional ultrasonography.
Obstet Gyn 108(5): 1167-1175, 2006.

25 Reles A, Wein U and Lichtenegger W: Transvaginal color
Doppler sonography and conventional sonography in the
preoperative assessment of adnexal masses. J Clin Ultrasound
25(5): 217-225, 1997.

26 Houvenaegehel G, Delpero JR, Rosello R, Resbeut M, Viens
P, Jacquemier J, Noirclerc M and Guerinel G: Results of a
prospective study with comparison of clinical endosonographic
computed tomography, magnetic resonance imaging and
pathologic staging of advanced gynecologic carcinoma and
recurrence. Surg. Gynecol Obstet 177: 231-236, 1993.

27 Houvenaeghel G, Martino M, Resbeut M, Rosello R, Perez T,
Delpero JR, Jacquemier J and Guerinel G: Pelvic staging of
advanced and recurrent gynecologic cancers: contribution of
endosonography. Gynecol Oncol 55: 393-400, 1994.

28 Barth C, Rau B, Hunerbein M and Schlag PM: Comparative
diagnosis of locally advanced rectal carcinoma after preoperative
therapy. Langenbecks Arch Chir Suppl Kongressbd 115: 1404-
1407, 1998 (in German).

29 Conte M, Guariglia L, Benedetti Panici PL, Scambia G, Cento
R, Laurelli G and Mancuso S: Ovarian carcinoma: an
ultrasound study. Eur J Gynaec Oncol 11: 33-36, 1990.

30 Ricke J, Sehouli J, Hosten N, Stroszczynski C, Amthauer H, Rieger
J, Buchmann E and Felix R: Fat-saturated, contrast-enhanced spin-
echo sequences in the magnetic resonance tomographic diagnosis
of peritoneal carcinosis. Rofo Fortschr Geb Rontgenstr Neuen
Bildgeb Verfahr 171(6): 461-467, 1999 (in German).

31 Tempany CM, Zou KH, Silverman SG, Brown DL, Kurtz AB
and McNeil BJ: Staging of advanced ovarian cancer:
comparison of imaging modalities -report from the Radiological
Diagnostic Oncology Group. Radiology 215(3): 761-767, 2000.

32 Sehouli J and Lichtenegger W: Multimodales Management des
Ovarialkarzinoms. 1st edition Uni- Med- Verlag, 2006 (in German).

33 Takehiro Noji, Satoshi Kondo, Satoshi Hirano, Eiichi Tanaka,
Yoshiyasu Ambo, Yo Kawarada and Toshiaki Morikawa: CT
evaluation of paraaortic lymph node metastasis in patients with
biliary cancer. Journal of Gastroenterology 40(7): 739-743, 2005. 

34 Abu-Rustum NR, Restivo A, Ivy J, Soslow R, Sabbatini P,
Sonoda Y, Barakat RR and Chi DS: Retroperitoneal nodal
metastasis in primary and recurrent granulosa cell tumors of the
ovary. Gynecol Oncol 103(1): 31-34, 2006. 

Received July 5, 2007
Revised October 24, 2007

Accepted October 30, 2007

ANTICANCER RESEARCH 27: 4289-4294 (2007)

4294



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


