
Abstract. Background/Aim: Feasibility and value of
diagnostic open laparoscopy (DOL) was assessed in patients
presenting under suspicion of advanced ovarian cancer
(AOC) mostly with large-volume ascites. Patients and
Methods: This retrospective study analyzed 143 consecutive
patients who underwent DOL for histopathological
verification of AOC performed from 2002 to 2012. Results:
Out of the 143 patients presenting at our Center with an
ovarian mass and mostly with ascites under suspicion of
ovarian cancer, we diagnosed 125 AOCs, three AOCs with
three concomitant tumors of other origin, and 15 other
diseases causing an ovarian mass and ascites mimicking
AOC (e.g. gastrointestinal malignancies, tuberculosis,
mesothelioma, endometrial cancer and benign conditions).
Conclusion: DOL can be considered a valid and safe
diagnostic tool for histopathologically verifying epithetlial
ovarian cancer and preventing patients with other diagnoses
undergoing the wrong course of therapy.

Worldwide, epithelial ovarian cancer (EOC) is one of the
leading causes of death due to gynecological malignancy and
the seventh most common cancer among women with an
annual incidence of 239,000 (1). Diagnosis is most
commonly made at advanced stages, when cancer already
has spread to the whole abdominal cavity and other
compartments (2).

Having set the tentative diagnosis of ovarian cancer for a
patient, standard work-up includes a clinical examination,
gynecological workup consisting of a vaginal palpation,

transvaginal and abdominal ultrasonography, and
measurement of the tumor markers [e.g. cancer antigen 125
(CA 125) and carcinoembryonic antigen (CEA) (3, 4). To
generate further information, additional radiological studies
such as a computed-tomography (CT) (5, 6) a magnetic
resonance imaging (MRI) (7) or positron-emission
tomography (PET/CT) can be performed (8).

Therapeutic strategies include optimal cytoreductive surgery
(“no residual tumor”) and a platinum- and taxane-based
chemotherapy. Chronological sequence of surgery and
chemotherapy can vary (adjuvant or neoadjuvant regimen).
For patients who are thought to have operable disease, lack of
ascites and a good performance status primary debulking
surgery (PDS should be attempted). All other patients may
benefit from neoadjuvant chemotherapy followed by interval
debulking surgery (IDS) and afterwards the completion of
chemotherapy, which has been shown by several
investigations such as the EORTC 55971 trial, and more
recently by the CHORUS trial (9-11). Yet the ability of the
standard diagnostic work-up to predict which patients might
benefit from primary surgery is low, resulting in 25% to 62%
of patients undergoing primary surgery with residual tumor
more than 1 cm in diameter (10, 12, 13). The neoadjuvant
concept uses ascites as a biomarker for resectability and
prognosis. The presence of malignant ascites is an established
independent prognostic factor in retrospective and prospective
analyses (14). A large amount of ascites (>500 ml) is
consistent with diffuse peritoneal carcinomatosis and
correlates with a low probability of achieving optimal tumor
resection (9). Diagnostic open laparoscopy (DOL) is a safe
procedure that allows visualization of the contents of the
patients abdomen and pelvis transcutaneously using a camera
system. In our cohort, DOL is performed to visualize the
tumor burden, measure or estimate the amount of ascites and
histologically prove the diagnosis.

An important aspect of DOL but one neglected in
literature is the fact that in patients finally diagnosed with
other diseases, invasive laparotomy can be prevented. No
source of literature was found dealing with this topic. 
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This study was explicitly conducted to evaluate the
number of patients who can be spared PDS due to diagnosis
other than EOC when histopathological proof has not been
obtained, rather than to examine or validate any scores of
resectability of AOC.

Patients and Methods

We conducted a retrospective analysis of 143 consecutive patients
who underwent DOL before neoadjuvant treatment or with
inconclusive findings during workup, without ascites, under suspicion
of suffering from advanced ovarian cancer between 2002 and 2012.

DOL was performed after clinical and gynecological examination,
laboratory testing (blood count, CA 125, CEA), abdominal and
transvaginal ultrasound and computed tomography or magnetic
resonance imaging if results altogether suggested the diagnosis of AOC
verified by our interdisciplinary tumor conference. After DOL, patients
then were treated according to the neoadjuvant treatment concept or in
the case of other diagnosis to the therapy of the national guidelines.

Patient records and surgical statistics were retrospectively
screened for relevant data and documented in Microsoft Excel 2013
strictly anonymously. 

Surgical technique. A horizontal incision of approximately 12-15 mm
was made in the lower umbilical plica. The rectus sheath was then
identified and incised horizontally. Afterwards, the peritoneum was
opened and fascia and peritoneum secured with two Vicryl 2-0 sutures
at the upper and the lower aspect of the incision. Under visual control,
a 11-mm trocar was introduced into the abdominal cavity. Once the
trocar was positioned correctly, and fixed by the two Vicryl 2-0
sutures previously set. Next carbon dioxide was insufflated to create
a pneumoperitoneum. A 6-mm trocar was then inserted under direct
view medially of the anterior iliac spine on the surgeon’s site. An
attempt was made to inspect the entire abdominal cavity
systematically by using atraumatic forceps; the ovaries, fallopian
tubes, uterus, pelvic peritoneum, serosa and mesentery of the large
and small bowel, liver surface, paracolic gutters and diaphragm were
visualized accurately. If necessary, an additional 6 mm trocar was
introduced contralaterally to allow better dissection of adhesions with
scissors and better manipulation of the bowel. Ascites was removed
and preserved for later use in diagnosis. Biopsy specimens of the
ovaries, metastatic nodules or peritoneal surface were taken and sent
to the pathologist. At the end of the procedure, all abdominal layers
were closed separately. Monocryl 2-0 was used for the subcutaneous
closure and nylon 3-0 for the skin with a subcuticular suture. The 
5 mm port site incisions were closed with a subcuticular suture only.

Ethical Approval. The protocol of this study was submitted to the
Ethics Committee of the University of Bonn for consideration.
Because of the strictly anonymous collection of data, the
commission saw no reason to analyze the protocol in detail. No
restrictions or objections were raised.

Results
One hundred and forty-three (n=143) patients with an
ovarian mass and ascites or inconclusive findings during the
examination, suspected as having AOC underwent DOL
between 2002 and 2012.

Basic patient data are summarized in Table I. Reasons for
presentation were abdominal discomfort (56.64%, n=81),
pain (20.98%, n=30), constipation (0.7%, n=1), other reasons
(including weakness, weight loss, dyspnea, urinary stasis and
gastrointestinal discomfort (nausea, vomitus, heartburn,
biliary colic; 9.79%, n=14) or a general checkup (11.89%,
n=17). The median age of the patients was 59.7 years
(range=27.4-81.4 years). All patients underwent transvaginal
and abdominal ultrasonography examinations before surgery
(100%, n=143). Clinical examination suggested ascites under
500 ml in 19.58% (n=28) and more than 500 ml in 80.42%
(n=115) of cases. 

The median CA 125 level was 906 U/ml (range=17.9-
17,990 U/ml). All cases had CEA values within established
physiological reference ranges.

DOL lasted between 15 and 70 min (median=45 minutes,
n=143). The median amount of ascites extracted during DOL
was 1,300 ml (range: 20-15,000 ml). Surgery was performed
without complications in 97.2% (n=139) of cases, whereas in
2.8% (n=4), complications occurred. In one patient, a bowel
lesion due to distinct adhesions and adhesiolysis occurred and
was managed by serosal suturing. Two intra-abdominal
bleedings due to massive adhesions and one subcutaneous
bleeding on the trocar-insertion site were managed by
coagulation, there was no need for secondary surgery.

Cytological specimens were taken during all surgeries
(100%, n=143). A total of 78.32% (n=112) of specimens
showed malignant cells, whereas no malignant cells were
detectable in 20.28% (n=29) and in 1.4% (n=2), cells in the
specimens could not be determined. 

Histopathology reports obtained during DOLs revealed
125 AOCs (87.4%), three AOCs with three concomitant
tumors of other origin (2.1%), and 15 cases of other disease
(10.5%) (Figure 1). The three AOCs with concomitant
tumors were associated with pseudomyxoma peritonei, rectal
cancer and endometrial cancer. The 15 other diseases
mimicking AOCs were two cases of peritoneal tuberculosis,
two of colonic cancer, two of gastric cancer, two of
metastasized breast cancer, one of sclerosing peritonitis, one
of esophageal cancer, one of Krukenberg tumor (signet ring
cell carcinoma), one of pancreatic cancer, one of peritoneal
mesothelioma, one with intestinal carcinoma of unknown
origin and one of Meigs syndrome.
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Table I. Patient data.

Variable Max Min Mean Median

Age, years 81.4 27.4 59.4 59.7
CA 125 (at admission), U/ml 17,990 17.9 1,986.4 906
Duration of surgery, min 70 15 42.6 45
Amount of ascites, ml 15,000 20 1,898.7 1,300



Discussion

Complete resection of all macroscopic disease at primary
debulking surgery has definitely been established to be the
single most important independent prognostic factor in
advanced ovarian carcinoma (15-17). Current discussions on the
implementation of DOL in the general workup of patients with
AOC focus on the question whether determination of complete
resectability of disease is better predictable by DOL (18-20).

Yet it is not clear if DOL is an adequate tool to forecast
complete resection (18). This article does not deal with this
aspect but focuses on DOL within the concept of
neoadjuvant treatment or primary debulking in AOC and the
diagnosis of diseases other than AOC.

Over the past couple of years there seems to be a change
of paradigm. Neoadjuvant chemotherapy has been introduced
as one appropriate option in AOC.

Overall survival (OS) has been described as being similar in
patients treated with neoadjuvant chemotherapy and IDS
compared with the standard approach of primary surgery
followed by chemotherapy [AOC International Federation of
Gynecology and Obstetrics (FIGO) stage III and IV with stage
III meaning that the tumor involves one or both ovaries with
cytologically or histologically confirmed spread to the
peritoneum outside the pelvis/metastasis to the retroperitoneal
lymph nodes, or in the case of stage IV, distant metastasis
excluding peritoneal metastasis). Moreover, peri- and

postoperative morbidity seems to be lower in patients treated
with IDS after neoadjuvant chemotherapy (10, 21). Our group
demonstrated that patients with AOC (FIGO III, FIGO IVa)
with diffuse peritoneal carcinosis detectable by large ascites
volume (>500 ml) as surrogate marker benefit from
neoadjuvant chemotherapy in terms of survival time and less
perioperative morbidity (9, 13, 21). DOL is, as shown, an
important first step to identify patients for or exclude them
from the neoadjuvant treatment concept by measuring or
estimating the ascites volume and especially delivering
histopathological samples.

CT-guided biopsy might be an alternative approach to
obtaining a histological specimen of detected tumorous
lesions. Our experience shows that such an approach is
suitable for only a small percentage of patients due to several
burdens. For CT-guided biopsy, tumors have to be at least 
1 cm in diameter or larger, which excludes the frequent
miliar peritoneal manifestations. Furthermore, lesions which
are surrounded by fatty tissue often do not allow the tumor to
be punctured, which precludes biopsy. The access to the
abdominal cavity via CT-guided puncture using a ventral
approach is often impractical due to anatomical reasons (e.g.
bladder, bowel, bowel movements and adhesions). Other
approaches for obtaining histological specimens by CT-
guided puncture used access through the transpiriform-
muscle, transgluteal, the posterior oblique approach in prone
position, the iliopsoas muscle, or a direct transosseous

Schröder et al: Diagnostic Laparoscopy Under Suspicion of Ovarian Cancer

3461

Figure 1. Distribution of diagnoses in the investigated cohort of 143 women mostly presenting with ascites and under suspicion of advanced ovarian
cancer (AOC). TBC: Tuberculosis. 



approach are not common, lack experience and data, and
may be associated with transient pelvic pain (22).

Within the presented selection procedure by performing
DOL, the exclusion of other primary tumors, especially those
of gastrointestinal origin, is possible. Diseases that are
known to mimic AOC, such as Krukenberg tumors (23),
peritoneal tuberculosis (24-26), peritoneal mesotheliomas
(27) and abdominal lymphomas (28), have been described.

This study clearly shows that this is another beneficial aspect
associated with DOL: 10.5% of patients under suspicion of
AOC suffered from diseases other than AOC, and 2.1% (Figure
1) suffered from a concomitant disease which complicates the
choice of therapy and they, therefore, would not have been
treated appropriately and be harmed by the performance of an
unnecessary laparotomy. Thus, treatment for this cohort of
patients is different from those of patients with AOC, most not
demanding radical debulking procedures but therapy such as

hyperthermic intraperitoneal chemotherapy (mesothelioma),
neoadjuvant radiochemotherapy (rectal cancer, esophageal
cancer), neoadjuvant chemotherapy (gastric cancer), less
invasive surgeries than large debulking-laparotomies or basic
regimens of combined antibiotics (tuberculosis), or other
medications (sclerosing peritonitis).

Although DOL remains an invasive procedure under
general anesthesia, surgical complication rates, as described
in this evaluation, are few and comparable with those in
literature (29-31). Therefore, DOL seems to be a safe and
feasible diagnostic procedure. Figure 2 shows our suggestion
for the workup in patients under suspicion of suffering from
AOC, not yet histopathologically verified. The suggested
workup is tailored to patients in evaluation of ovarian masses
and ascites under suspicion of AOC and includes the positive
side-effect of diagnosing diseases other than AOC, which
therefore do not undergo laparotomy.
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Figure 2. Suggestion for the workup of patients under suspicion of advanced ovarian cancer (AOC). Laparoscopy is used as a triage test. Diagnostic
open laparoscopy (DOL) is performed in patients with ovarian masses mostly with ascites under suspicion of AOC when computed tomography
(CT)-guided biopsy is not possible/available. If laparoscopy histopathologically diagnoses AOC and ascites >500 ml, patients can avoid undergoing
primary debulking and will be treated according to the neoadjuvant treatment concept [patients <500 ml ascites underwent primary debulking
surgery (PDS)]. Patients with other diseases will be spared laparotomy and undergo standard treatment for their specific disease. CA 125; Cancer
antigen 125; CEA: carcinoembryonic antigen; MRI: magnetic resonance imaging; NACT: neoadjuvant chemotherapy; IDS: interval debulking
surgery. *Clinical examination, gynecological examination, transvaginal and abdominal ultrasonography, laboratory testings (blood count, CA 125,
CEA, creatinine), additional radiological study (CT or MRI abdomen/pelvis). **In some cases CT-guided biopsy may be favorable.



Funding 

There was no funding source for this investigation. 

Conflicts of Interest

The Authors declare that they have no conflict of interest.

References
1 Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo

M, Parkin DM, Forman D and Bray F: Cancer incidence and
mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012. Int J Cancer 136(5): 359-386, 2015.

2 Siegel R, Naishadham D and Jemal A: Cancer statistics, 2012.
CA Cancer J Clin 62(1): 10-29, 2012.

3 The German Guideline Programme in Oncology (German
Cancer Society, German Cancer Aid, AWMF): S3-Guideline on
Diagnostics, Therapy and Follow-up of Malignant Ovarian
Tumors, short version 1.0 (2013), AWMF registration number:
032–035OL. http://leitlinienprogrammonkologie.de/Leitlinien.
7.0.html (last view 2016-05-24).

4 Ramirez I, Chon HS and Apte SM: The role of surgery in the
management of epithelial ovarian cancer. Cancer Control 18(1):
22-30, 2011.

5 Meyer JI, Kennedy AW, Friedman R, Ayoub A and Zepp RC:
Ovarian carcinoma: value of CT in predicting success of
debulking surgery. AJR Am J Roentgenol 165(4): 875-878, 1995.

6 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.

7 Hricak H, Chen M, Coakley FV, Kinkel K, Yu KK, Sica G,
Bacchetti P and Powell CB. Complex adnexal masses: detection
and characterization with MR imaging-multivariate analysis.
Radiology 214(1): 39-46, 2000.

8 Peng NJ, Liou WS, Liu RS, Hu C, Tsay DG and Liu CB: Early
detection of recurrent ovarian cancer in patients with low-level
increases in serum CA-125 levels by 2-[F-18]fluoro-2-deoxy-D-
glucose-positron emission tomography/computed tomography.
Cancer Biother Radiopharm 26(2): 175-181, 2011.

9 Pölcher M, Mahner S, Ortmann O, Hilfrich J, Diedrich K,
Breitbach GP, Höss C, Leutner C, Braun M, Möbus V, Karbe I,
Stimmler P, Rudlowski C, Schwarz J and Kuhn W: Neoadjuvant
chemotherapy with carboplatin and docetaxel in advanced
ovarian cancer – a prospective multicenter phase II trial
(PRIMOVAR). Oncol Rep 22(3): 605-613, 2009.

10 Vergote I, Tropé CG, Amant F, Kristensen GB, Ehlen T, Johnson
N, Verheijen RH, van der Burg ME, Lacave AJ, Panici PB,
Kenter GG, Casado A, Mendiola C, Coens C, Verleye L, Stuart
GC, Pecorelli S and Reed NS for the European Organization for
Research and Treatment of Cancer-Gynaecological Cancer
Group; NCIC Clinical Trials Group: Neoadjuvant chemotherapy
or primary surgery in stage IIIC or IV ovarian cancer. N Engl J
Med 363(10): 943-953, 2010.

11 Kehoe S, Hook J, Nankivell M, Jayson GC, Kitchener H, Lopes
T, Luesley D, Perren T, Bannoo S, Mascarenhas M, Dobbs S,
Essapen S, Twigg J, Herod J, McCluggage G, Parmar M and
Swart AM: Primary chemotherapy versus primary surgery for

newly diagnosed advanced ovarian cancer (CHORUS): an open-
label, randomised, controlled, non-inferiority trial. Lancet
386(9990): 249-257, 2015.

12 Gerestein CG, van der Spek DW and Eijkemans MJ: Prediction
of residual disease after primary cytoreductive surgery for
advanced-stage ovarian cancer: accuracy of clinical judgment.
Int J Gynecol Cancer 19(9): 1511-1515, 2009.

13 Keyver-Paik MD, Zivanovic O, Rudlowski C, Höller T,
Wolfgarten M, Kübler K, Schröder L, Mallmann MR, Pölcher
M and Kuhn W: Interval debulking surgery in patients with
Federation of Gynecology and Obstetrics (FIGO) stage IIIC and
IV ovarian cancer. Onkologie 36(6): 324-332, 2013.

14 Heintz AP, Odicino F, Maisonneuve P, Quinn MA, Benedet JL,
Creasman WT, Ngan HY, Pecorelli S and Beller U: Carcinoma
of the ovary. FIGO 26th Annual Report on the Results of
Treatment in Gynecological Cancer. Int J Gynaecol Obstet
95(Suppl 1): S161-192, 2006.

15 Chi DS, Eisenhauer EL, Lang J, Huh J, Haddad L, Abu-Rustum
NR, Sonoda Y, Levine DA, Hensley M and Barakat R: What is
the optimal goal of primary cytoreductive surgery for bulky
stage IIIC epithelial ovarian carcinoma (EOC)? Gynecol Oncol
103(2): 559-564, 2006.

16 Du Bois A, Reuss A, Pujade-Lauraine E, Harter P, Ray-
Coquard I and Pfisterer J: Role of surgical outcome as
prognostic factor in advanced epithelial ovarian cancer: a
combined exploratory analysis of 3 prospectively randomized
phase 3 multicenter trials: by the Arbeitsgemeinschaft
Gynaekologische Onkologie Studiengruppe Ovarialkarzinom
(AGO-OVAR) and the Groupe d’Investigateurs Nationaux Pour
les Etudes des Cancers de l’Ovaire (GINECO). Cancer
15;115(6): 1234-1244, 2009.

17 Polterauer S, Vergote I, Concin N, Braicu I, Chekerov R,
Mahner S, Woelber L, Cadron I, Van Gorp T, Zeillinger R,
Castillo-Tong DC and Sehouli J: Prognostic value of residual
tumor size in patients with epithelial ovarian cancer FIGO stages
IIA-IV: analysis of the OVCAD data. Int J Gynecol Cancer
22(3): 380-385, 2012.

18 Rutten MJ, Leeflang MM, Kenter GG, Mol BW and Buist M:
Laparoscopy for diagnosing resectability of disease in patients
with advanced ovarian cancer. Cochrane Database Syst Rev
21(2): CD009786, 2014.

19 Fagotti A, Fanfani F, Vizzielli G, Gallotta V, Ercoli A, Paglia A,
Costantini B, Vigliotta M, Scambia G and Ferrandina G: Should
laparoscopy be included in the work-up of advanced ovarian
cancer patients attempting interval debulking surgery? Gynecol
Oncol 116(1): 72-77, 2010.

20 Angioli R, Palaia I, Zullo MA, Muzii L, Manci N, Calcagno M
and Panici PB: Diagnostic open laparoscopy in the management
of advanced ovarian cancer. Gynecol Oncol 100(3): 455-461,
2006.

21 Oseledchyk A, Hunold LE, Mallmann MR, Domröse CM,
Abramian A, Debald M, Kaiser C, Kiefer N, Putensen C,
Pantelis D, Fimmers R, Kuhn W, Schäfer N and Keyver-Paik
MD: Impact of Extended Primary Surgery on Suboptimally
Operable Patients With Advanced Ovarian Cancer. Int J Gynecol
Cancer 26(5): 873-883, 2016.

22 Zheng JP, Shao GL, Chen YT Fan SF and Yang JM: Feasibility
study on CT guided percutaneous incisional needle biopsy for
deep pelvic masses by different puncture approaches. Zhonghua
Zhong Liu Za Zhi 31(10): 786-789, 2009.

Schröder et al: Diagnostic Laparoscopy Under Suspicion of Ovarian Cancer

3463



23 Bibi S, Memon S and Qazi RA: Acute abdomen secondary to
torsion of Krukenberg tumour. J Pak Med Assoc 61(8): 819-821,
2011.

24 Ding D and Chu T: Laparoscopic diagnosis of tuberculous
peritonitis mimicking ovarian malignancy. Taiwan J Obstet
Gynecol 50(4): 540-542, 2011.

25 Mannella P, Genazzani AR and Simoncini T: Pelvic tuberculosis
mimicking advanced ovarian cancer. J Minim Invasive Gynecol
17(2): 143-145, 2010.

26 Simsek H, Savas MC, Kadayifci A and Tatar G: Elevated serum
CA 125 concentration in patients with tuberculous peritonitis: a
case-control study. Am J Gastroenterol 92(7): 1174-1176, 1997.

27 Taşkın S, Gümüş Y, Kiremitçi S, Kahraman K, Sertçelik A and
Ortaç F: Malignant peritoneal mesothelioma presented as
peritoneal adenocarcinoma or primary ovarian cancer: case
series and review of the clinical and immunohistochemical
features. Int J Clin Exp Pathol 5(5): 472-478, 2012.

28 Crasta JA and Vallikad E: Ovarian lymphoma. Indian J Med
Paediatr Oncol 30(1): 28-30, 2009.

29 Chi DS, Abu-Rustum NR, Sonoda Y, Awtrey C, Hummer A,
Venkatraman ES, Franklin CC, Hamilton F, Gemignani ML and
Barakat RR: Ten-year experience with laparoscopy on a
gynecologic oncology service: analysis of risk factors for
complications and conversion to laparotomy. Am J Obstet
Gynecol 191(4): 1138-1145, 2004. 

30 Magrina JF: Complications of laparoscopic surgery. Clin Obstet
Gynecol 45(2): 469-480, 2002.

31 Philips PA and Amaral JF: Abdominal access complications in
laparoscopic surgery. J Am Coll Surg 192(4): 525-536, 2001.

Received April 11, 2016
Revised May 20, 2016

Accepted May 25, 2016

ANTICANCER RESEARCH 36: 3459-3464 (2016)

3464


