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for Cancer Medicine, Sun Yat-Sen University Cancer Center, Guangzhou, China, 2 Department of Laboratory Medicine,
Guangdong Second Provincial General Hospital, Guangzhou, China

Objective: To evaluate the value of routine preoperative gastroscopy/colonoscopy in patients
with suspected ovarian cancer for differential diagnosis and judgment of bowel resection.

Methods: All women diagnosed with suspected ovarian cancer who underwent
gastroscopy/colonoscopy before surgery in our center were retrospectively identified.
Gastroscopy/colonoscopy results and clinical pathology, imaging, and surgical findings
were analyzed.

Results: 389 patients were included. Among them, 40 (including 13 gastric and 9 colonic
malignancy) were ovarian metastasis. Compared with imaging, gastrointestinal
endoscopy showed no statistical advantage in the specificity and sensitivity (99.4% vs.
99.7%, P=1.0; 55.0% vs. 45.2%, P=0.057; respectively). All patients with gastric/colonic
cancer metastasize except for one had indicative imaging or tumor marker abnormalities.
Three patients with colonic cancer metastases underwent optimal surgery and alive with
no recurrence, the other 19 patients experienced palliative chemotherapy. There is no
significant difference in the sensitivity of colonoscopy and imaging in predicting intestinal
incision (61.5% vs. 43.8%, P=0.804), whereas the latter had higher specificity (87.8% vs.
74.3%, P=0.001).

Conclusions: For patients with suspected ovarian cancer, the incidence of
gastrointestinal metastases is low, routine gastroscopy/colonoscopy before treatment
is less efficient. Gastroscopy/colonoscopy has limited power to predict the need for
gastrointestinal resection before ovarian cancer surgery.

Keywords: ovarian cancer, gastroscopy, colonoscopy, ovarian metastasis, differential diagnosis

HIGHLIGHTS

The value of routine preoperative gastroscopy/colonoscopy in patients with suspected ovarian
cancer is unclear. Among patients with suspected ovarian cancer, routine gastroscopy/colonoscopy
before treatment is less efficient. Gastroscopy/colonoscopy has limited power to predict the need for
gastrointestinal resection before ovarian cancer surgery.
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INTRODUCTION

Early screening for ovarian cancer lacks effective methods, and
many patients will resort to medical care because of symptomatic
pelvic masses. According to the National Comprehensive Cancer
Network guideline, patients with newly diagnosed pelvic masses
suspected of ovarian cancer should be considered as candidates
for gastroscopy/colonoscopy. This strategy is mainly due to the
following considerations: First, it has been reported that about
3.2%~7.0% of ovarian tumors are metastasized from the stomach
or colon, namely the Krukenberg tumor (1-3). For these patients,
therapeutic decisions should be made by surgical oncologists
rather than gynecologists. Second, ovarian cancer is prone to
disseminate in the abdominal cavity, in which the digestive tract is
most vulnerable, and preoperative evaluation is quite important.
According to the literature, approximately 20% of patients
underwent gastrointestinal procedures during cytoreductive
surgery for ovarian cancer (4-7). Findings from gastrointestinal
endoscopy will allow more sufficient preoperative preparation for
these patients. Mucosa involvement and loss of elasticity are signs
of tumor invasion that may require bowel resection.

However, gastrointestinal endoscopy also has several
disadvantages, including causing discomfort to the patients,
increased medical costs, delay in treatments, and the risks of
gastrointestinal perforation, bleeding, and cardiovascular and
cerebrovascular accidents, etc. Moreover, employing patient
symptoms, physical examination, tumor marker examination,
preoperative imaging evaluation, and puncture pathology, it is
also possible to indirectly determine the source of the tumor
or whether there is gastrointestinal involvement. The small
intestine is also frequently involved in ovarian cancer, for
which colonoscopy has limited detection capability (6). In
clinical practice, we found that few patients had changed their
diagnoses or established treatment strategies due to the findings
from gastrointestinal endoscopy. Therefore, it is questionable
whether routine gastrointestinal endoscopy is a rational strategy
for patients with suspected ovarian cancer at initial diagnosis.

In our center, gastroscopy/colonoscopy has been routinely
performed in the majority of patients who were suspected to have
ovarian cancer. Based on a large number of screened patients, we
conducted a retrospective study to evaluate the rationality of
routine gastroscopy/colonoscopy before treatment for patients
suspected of ovarian cancer.

METHODS

With the approval of the Research Ethics Committee of the Sun
Yat-sen University Cancer Center, we retrospectively collected
the information of patients diagnosed with suspected ovarian
cancer by imaging examinations who underwent gastroscopy/
colonoscopy before treatment in our center from November 1,
2016, to October 29, 2019. Pelvic mass biopsy or surgical
pathology results in our hospital were required. Patients with a
history of gastrointestinal cancer or ovarian cancer, or who had a
definite pathological diagnosis before the gastrointestinal
examination, or did not undergo imaging (BUS/CT/MRI/PET-

CT) examination, or with previous gastric or intestinal surgery, or
suffering from chronic intestinal diseases were excluded. The
endoscopy system was searched to obtain the gastroscopy/
colonoscopy results. Clinicopathological information includes
age, symptoms, physical examination, tumor marker values,
preoperative imaging results, surgical records, and postoperative
pathological results, which were obtained from the hospital
information system (HIS) system. We reviewed the patients’
imaging reports in the PACS system to determine the possible
source of pelvic masses and whether it involves the intestine, the
most common abnormal findings indicating bowl infiltration by
preoperative imagings were compression of the bowel, stricture,
areas of constricture, and/or mucosal ulceration. If the source of
the tumor cannot be determined, it was recorded as unknown.
SPSS software (SPSS Inc., Chicago, IL, version 19) was used for
data analysis. We analyzed the diagnostic efficacy of gastrointestinal
symptoms, tumor indicators, unilateral and bilateral accessory
lesions, imaging examination, and gastroscopy/colonoscopy for
metastatic ovarian tumors. We used the ROC curve to separately
analyze the discrimination of different tumor markers for ovarian
metastases. The Mann-Whitney U rank-sum test and the Wald
chi-square (?) test was used for comparison of two sets of
quantitative data and categorical parameters, respectively. The
McNemar test was used to compare the difference between
specificity and sensitivity. All P values were two-sided, and P
values of less than .05 were considered statistically significant.

RESULTS

After screening 1851 patients (Figure 1), a total of 389 eligible
patients were included in the study, of which 302 patients had
gastroscopy and colonoscopy at the same time, 46 had
gastroscopy only, and 41 had colonoscopy only. The patients’
basic information is shown in Table 1.

Of the 348 patients who had a gastroscopy, 13 had
pathologically confirmed primary malignant tumors of the
stomach (11 biopsies confirmed gastric cancer, 2 cases were
gastric lymphoma), 45 were normal, 37 had polypus confirmed
by biopsy, 6 had external pressure lesions, 7 cases had gastric
inflammation with gastric ulcer, 10 cases had gastritis and polyps at
the same time, 230 cases had stomach inflammation (of which 220
cases had chronic non-atrophic gastritis, accounting for 95.7%).

Of the 343 patients who underwent colonoscopy, 10 cases had
biopsy-confirmed bowel cancer, 162 had no abnormalities, 78
had polyps, 21 had inflammation and polyps, 72 had extrinsic
compression or infiltration (of which 2 had failed colonoscopy
due to external pressure of the tumor). It is worth noting that of
the 2 patients with multiple intestinal polyps, 1 patient was
diagnosed with FAP (familial adenomatous polyposis) and the
other was considered P-J (Peutz-Jeghers syndrome) syndrome.

Confirmed by biopsy or postoperative pathology, as illustrated in
Figure 1, among all patients with the initial diagnosis of suspected
ovarian cancer, 277 cases were ovarian primary malignant tumors,
25 cases were ovarian primary borderline tumors and 37 cases were
ovarian primary benign tumors. 40 cases were ovarian metastatic
tumors (11 gastric cancer, 9 colonic cancer, 8 appendix mucinous
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F\Io pathology results: 783 pts
excluded Definite pathological results before GS/CS: 230 pts
History of associated malignancy: 146 pts
No imaging results: 303 pts
389 pts
included
277 pts 25 pts 37 pts 40 pts 4pts 6 pts
Primary Borderline Benign Ovarian Multiple Ovarian
ovarian ovarian ovarian metastatic primary nonneoplastic
malignancy tumor tumor malignancy tumors lesions

FIGURE 1 | Flow diagram of patient selection and final diagnosis.

TABLE 1 | Demographic and clinical-pathological characteristics.

Variables Group P
Primary ovarian Ovarian metastatic
tumor (n=339) tumor (n=40)
No.(%) No.(%)
Age, y 0.3371
Median 51 48
Range 18~85 21~78
Side 0.002*
Unilateral 219(64.6) 16(40.0)
Bilateral 120(35.4) 24(60.0)
Digestive symptoms 0.074*
Negative 143(42.2) 11(27.5)
Positive 196(57.8) 29(72.5)
CA125
<=35 U/ml 63(18.6) 15(37.5) 0.003*
>35 U/ml 271(79.9) 23(57.5)
Unknown 5(1.5) 2(5.0)
CEA
<=5 ng/ml 284(83.8) 17(42.5) <0.001*
>5 ng/ml 43(12.7) 23(57.5)
Unknown 12(3.5) 0(0)
CA199
<=35 U/ml 241(71.1) 21(562.5) 0.020*
>35 U/ml 88(26.0) 17(42.5)
Unknown 10(2.9) 2(5.0)
HE4
<=90pmol/L 103(30.4) 23(57.5) <0.001*
>90pmol/L 193(56.9) 11(27.5)
Unknown 43(12.7) 6(15.0)
CA125/CEA
<=25 81(23.9) 24(60.0) <0.001*
>25 246(72.6) 14(35.0)
Unknown 12(3.5) 2(5.0)

1P values were calculated using a two-sided Mann-Whitney U rank-sum test.

“P values were calculated using a two-sided Wald 4 test.

tumor, 2 gastric lymphomas, 2 endometrial cancer, 2 pancreatic
cancer, 1 cholangiocarcinoma, 1 peritoneum Malignant
mesothelioma, 1 small intestinal stromal tumor, 1 liver cancer, 1
cervical cancer, 1 unclear primary pathology). 4 cases of multiple
primary tumors (1 case of ovarian cancer with gallbladder cancer, 1
case of ovarian cancer sarcoma with appendix mucinous tumor, 1
case of sigmoid colon cancer with ovarian cancer, and 1 case of
lymphoma with ovarian teratoma). 6 cases were ovarian non-
neoplastic lesions (2 inflammatory lesions, 2 subuterine fibroids, 1
small intestinal stromal tumor, and 1 ovarian tuberculosis).

Compared with primary ovarian tumors, patients with ovarian
metastases are mostly bilateral lesions (60% vs. 35.4%, P=0.002),
ovarian cancer indicators CA125 (37.5% vs. 18.6%, P=0.003) and
HE4 are more normal (57.5% vs. 30.4%, P<0.001), gastrointestinal
cancer indicators CEA (57.5% vs. 12.7%, P<0.001) and CA199
(42.5% vs. 26%, P=0.020) are more abnormal, and the ratio of
CA125/CEA less than 25 is higher (60.0% vs. 23.9%, P<0.001).
Besides, although there is no statistical difference, patients with
ovarian metastases are more likely to have gastrointestinal
symptoms (72.5% vs. 57.8, P=0.074). Among them, abdominal
distension and abdominal pain are the most common (24/40), and
2 patients each have black stools and diarrhea, 1 patient developed
constipation (Table 1).

Gastrointestinal endoscopy and imaging had a high diagnostic
efficacy (94.9% vs. 94.4%, respectively) for ovarian metastases,
(Table 2). There was no statistical difference between the
specificity and sensitivity of the two methods (99.4% vs. 99.7,
P=1.0; 55.0% vs. 45.2%, P=0.057). The area under the curve
(AUC) in descending order were: HE4(0.756), CA125/CEA
(0.730), CEA(0.642), CA125(0.629), CA199(0.602) (Figure 2).
Different from previous research (8), we found that when CA125/
CEA=10.57, the Youden Index value was the largest, and the
specificity and sensitivity were 87.83% and 55.26% respectively.
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Figure 3 displays the examination results of 13 patients with
gastric metastases and 9 colonic metastases. Except for one
patient with gastric cancer who has no corresponding imaging
or tumor marker abnormalities (Case 2), all the remaining
patients had an indication tumor maker or imaging.

Thirteen patients with malignant tumors of the primary
stomach, including 2 cases with gastric lymphoma, all received
matching chemotherapy after obtaining pathological evidence
for metastasis by ultrasound-guided accessory tumors puncture.
Three patients with colon metastases underwent surgical
treatment after ruled out other sites of metastasis and received
chemotherapy for colon cancer subsequently. Fortunately, all
three patients survived without tumors at the last follow-up. The
other 6 cases of colon cancer underwent ultrasound-guided
puncture of the adnexal mass. After the metastasis was

100

Sensitivity

A Youden index maximum

confirmed, all patients received chemotherapy according to the — gﬁgg-CEA
corresponding chemotherapy regimen. The treatment and | [ & v CA199
prognosis of the patient are shown in Table 3. . 354'*

Of the 277 patients with ovarian cancer who underwent —
surgery, 32 underwent colon surgery (2 right hemicolectomies, 40 60 80 100

9 sigmoidectomies, and 21 Dixon), no patient underwent gastric 100-Specificity
surgery at the same time. Table S1 shows the predictive value of
gastroscopy/colonoscopy and imaging in bowel resection. If the
intestinal pressure and invasion were considered as signs of
intestinal resection, there was no significant difference in the
sensitivity of colonoscopy and imaging to the prediction of X - )
intestinal incision compared between the two groups (61.5% <A1 be very varied when treating these patients. )

vs. 43.8%, P=0.804), however, the imaging’s specificity is higher In our study, only 5.7% (22/389) of the patients had

(87.8% vs. 74.3%, P=0.001). It is noteworthy that the above gastroinj(estinal metastas'es. It i§ worth notin‘g that, except for
one patient, the remaining patients all had imaging or tumor

marker indicators. If the gastrointestinal examination is
performed only on patients with imaging or tumor marker
indicators, 62.2% (242/389) of patients can be spared from an
unnecessary gastrointestinal examination, which means great
medical cost savings. Therefore, risk-adapted gastrointestinal

FIGURE 2 | The ROC curves of different tumor markers.

cancer in the current guidelines. The choice of gynecologists

gastrointestinal surgery mentioned does not include appendix
and small bowel surgery, one patient each had preoperative
imaging indicated invasion of the appendix and small intestine
underwent surgery on the corresponding part.

DISCUSSION endoscopy may be a more reasonable strategy for patients
suspected of ovarian cancer.
There is no clear recommendation for the application of Although one patient got a false-negative results in a

gastroscopy/colonoscopy for patients with suspected ovarian  gastrointestinal examination, neither her treatment nor

TABLE 2 | The diagnostic value of ovarian metastatic carcinoma by different criteria.

Criterion Specificity(%) Sensitivity(%) PPV(%) NPV(%) DE(%)

Gastroscopy/colonoscopy 99.4 55.0 91.7 95.1 94.9
Imaging scan 99.7 45.2 93.3 94.5 94.4

Digestive symptoms 42.2 725 12.9 92.9 45.4
CA125 80.6 35.0 17.5 91.3 75.8
CEA 87.0 51.3 30.8 94.0 83.3
CA199 75.7 63.2 22.2 94.9 74.4
HE4 62.8 60.5 17.0 92.6 62.5
Bilateral adnexal lesion 54.3 66.7 16.3 93.0 55.7
CA125/CEA 74.9 63.2 22.0 94.8 73.7

PPV, positive predictive value; NPV, negative predictive value; DE, diagnostic efficiency. Digestive symptoms include: abdominal distension, abdominal pain, diarrhea, constipation,
vomiting, hematochezia, melena.

Imaging scan include: color ultrasound, CT, MRI, PET-CT.

Patients meet one of the following criterions were considered as ovarian metastatic carcinoma: positive gastrointestinal symptoms, CA125<35U/ml, CEA>5ng/ml, CA199>35U/mi,
HE4<90pmol/L, bilateral adnexal lesion or CA125/CEA<25.
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primary lesion F
Case no. 1 2 3 4 5 6 7 8 9
gastroscopy /colonoscopy

PET-CT/CT/MRI/BUS
CA125<35U/ml

CEA>5ngfml .

CAI125/CEA<25

i positive

FIGURE 3 | The gastroscopy/colonoscopy, imaging, and tumor marker results of the patients’ metastasis from stomach or colon.

TABLE 3 | The treatment and prognosis of the 22 ovarian metastases from the stomach or colon.

Case no. Gastroscope/colonoscopy Initial primary
Correct diagnosis treatment plan
1 Gastric cancer Surgery
2 Gastric cancer Surgery
3 Gastric cancer Surgery
4 Gastric cancer Surgery
5 Gastric cancer Surgery
6 Gastric cancer Surgery
7 Gastric cancer Surgery
8 Gastric cancer Surgery
9 Gastric cancer Surgery
10 Gastric cancer Surgery
11 Gastric cancer Surgery
12 Gastric lymphoma Surgery
13 Gastric lymphoma Surgery
14 Sigmaoid colon cancer Surgery
15 FAP, ascending colon cancer Surgery
16 Ascending colon cancer Surgery
17 Sigmoid colon cancer Surgery
18 Ascending colon cancer Surgery
19 Sigmaoid colon cancer Surgery
20 Sigmoid colon cancer Surgery
21 Sigmaoid colon cancer Surgery
22 Descending colon cancer Surgery

Actual primary Outcome at last oS
treatment Surveillance (months)
Chemotherapy DOD 16.7
Chemotherapy DOD 16.3
Chemotherapy AWD 16.4
Chemotherapy DOD 5.2
Chemotherapy AWD 18.5
Chemotherapy NED 35.0
Chemotherapy AWD 10.0
Chemotherapy DOD 21.9
Chemotherapy DOD 12.5
Chemotherapy NED 19.8
Chemotherapy Unknown Unknown
Chemotherapy NED 3.2
Chemotherapy AWD 24.2
Chemotherapy NED 10.7
Chemotherapy DOD 28.3
Surgery NED 5.03
Chemotherapy NED 10.0
Surgery NED 17.9
Surgery NED 31.9
Chemotherapy NED 1.3
Chemotherapy Unknown Unknown
Chemotherapy DOD 259

OS, overall survival; DOD, die of disease; AWD, alive with disease; NED, no evidence of disease.

prognosis had been impaired. After pathological confirmation of
gastrointestinal cancer, salvage treatment of gastrointestinal
tumors were given. In the present study, most patients showing
positivity in gastrointestinal endoscopy changed their treatment
strategies and abandoned the planned surgeries, according to the
current recommendations for metastatic gastrointestinal cancer.
However, surgery can yet be regarded as another choice for these
patients. Many studies had revealed that for patients with primary
bowel cancer and ovarian metastasis, optimal cytoreductive
surgery could also bring a favorable prognosis (9, 10). Three
patients in our study with bowel cancer achieved long-term
survival without recurrence after surgery, which supports the
above findings. Similarly, for patients with gastric cancer and
ovarian metastasis, Cheong et al. found that the removal of
metastases can improve the prognosis of patients (11).
Furthermore, a Korean study validated that the removal of

ovarian metastases plus palliative chemotherapy provided a
better prognosis than palliative chemotherapy alone (12). In
light of the above evidence, if the surgery can achieve
satisfactory resection, it will not delay the treatment of the
patients or affect their prognosis. For patients who cannot
obtain optimal resection, the removal of ovarian masses can
also be beneficial, since these metastases were usually
chemotherapy-resistant (9, 13-17). Moreover, ovarian
metastatic tumors are relatively large, with the average sizes of
9-12 c¢m in previous studies (2, 18). Palliative resection of these
tumors could relieve symptoms such as abdominal distension and
pain (10). In short, it is still of diagnostic and therapeutic value to
perform surgery for patients with primary gastrointestinal cancer
and ovarian metastases. Accordingly, the value of gastrointestinal
endoscopy as a routine procedure to distinguish these patients
from those with ovarian cancer is very limited.
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Moreover, unlike imaging examinations, gastrointestinal
endoscopy cannot find primary lesions beyond the stomach and
large intestine, such as appendiceal cancer. However, studies have
shown that ovarian metastases more commonly arise from the
appendix than the stomach (2). This further reduces the value of
routine gastrointestinal endoscopy. In the present study, metastases
originating in the stomach were more common. This discrepancy
may be accredited to a higher incidence of gastric cancers in China.

When there is a pelvic mass whose origin cannot be defined,
patients usually need to receive fine-needle aspiration of pelvic
masses to obtain histopathological evidence. Due to the risks of
needle path metastasis and the difficulty of pathological diagnosis
based on small-volume tissue, surgical exploration may be a better
choice, which is also necessary for patients with ovarian cancer
requiring neoadjuvant chemotherapy. When a pathological
diagnosis is in doubt, then gastrointestinal examination is
performed to exclude gastrointestinal metastasis, which can also
avoid a considerable number of patients receiving gastrointestinal
endoscopy. Following the recommendations of the guidelines,
obtaining accurate histological evidence before chemotherapy in
such patients will prevent improper chemotherapy.

Furthermore, similar to the conclusions of previous studies
(4, 5), in patients receiving cytoreductive surgery for ovarian
cancer, compared with imaging, gastroscopy/colonoscopy
cannot predict gastric or large intestine resection well before
surgery, nor can it predict the possibility of small intestine and
appendectomy. The proportion of these patients in ovarian
cancer reduction surgery is not low (6).

To our knowledge, the present study is the largest
retrospective study with the largest sample size to evaluate the
value of routine preoperative gastroscopy/colonoscopy in
patients with suspected ovarian cancer. However, this study is
a retrospective one, which has several limitations. Firstly, the
study included a small number of patients with benign and non-
ovarian tumors, for whom the gastroscopy/colonoscopy is not
generally necessary. Compared with patients with primary
ovarian cancer, patients with metastatic ovarian tumors
accounted for a significantly lower proportion in this study,
which might have impaired the statistical power of the results.
This is mainly due to the inclusion of consecutive unselected
patients, which was designed to reflect the actual clinical practice
as much as possible. Secondly, the physical examination was not
included as an indicator because the results of medical
examinations by different doctors are usually inconsistent and
subjective. Besides, considering that rectal cancer accounts for a
higher proportion of colorectal cancer and the convenience of
physical examination to determine the possibility of rectal
resection, the importance of colonoscopy may be further
weakened. Thirdly, whether neoadjuvant chemotherapy or
satisfactory reduction during surgery had affected the
proportion of bowel resection and thereby affected our
evaluation on gastrointestinal endoscopy remains unclear, Due
to the retrospective nature and the relatively small sample size,
we did not discuss it, which requires further investigation by
future studies. Finally, there is no ideal way of predicting prior to
the operation whether a resection of bowel is necessary, or the

extent of the bowel resection even if the imaging is considered
abnormal. Similarly, a normal preoperative imagings likewise did
not preclude a bowel resection (19).

CONCLUSION

Among patients with suspected ovarian cancer, the proportion of
gastrointestinal metastases is low, and the efficiency of routine
gastroscopy/colonoscopy before treatment is quite lacking. It seems
more reasonable to adopt a risk-adapted gastroscopy/colonoscopy
strategy based on imaging examination and tumor markers. Before
ovarian cancer surgery, gastrointestinal endoscopy has limited
power to predict the need for gastrointestinal resection.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material. The authenticity of this
article has been validated by uploading the key raw data onto
the Research Data Deposit public platform (www.researchdata.
org.cn), with the approval RDD number RDDA2021002026.
Further inquiries can be directed to the corresponding authors.

AUTHOR CONTRIBUTIONS

GL: Data curation, investigation, writing - original draft, and
writing - review and editing. JY: Data curation, investigation,
writing — original draft, and formal analysis. SL: Data collection,
investigation, validation, and methodology. ZL: Data curation
and formal analysis. HG: Data curation and formal analysis. HT:
Investigation, methodology, project administration, supervision,
validation, writing - original draft, and writing - review and
editing. JL: Investigation, methodology, project administration,
supervision, validation, writing - original draft, and writing -
review and editing. All authors contributed to the article and
approved the submitted version.

FUNDING

This work was supported by funds from the Nature Science
Foundation of China (No. 81802615).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2021.
608999/full#supplementary-material

Supplementary Table 1 | The predictive value of gastroscopy/colonoscopy and
imaging of gastrointestinal surgery performed as a part of surgical debulking for
patients with primary ovarian cancer.

Frontiers in Oncology | www.frontiersin.org

July 2021 | Volume 11 | Article 608999


www.researchdata.org.cn
www.researchdata.org.cn
https://www.frontiersin.org/articles/10.3389/fonc.2021.608999/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2021.608999/full#supplementary-material
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Liu et al.

A Retrospective Study

REFERENCES

—

10.

11.

. Fujiwara K, Ohishi Y, Koike H, Sawada S, Moriya T, Kohno I. Clinical

Implications of Metastases to the Ovary. Gynecol Oncol (1995) 59(1):124-8.
doi: 10.1006/gyno.1995.1278

. Moore RG, Chung M, Granai CO, Gajewski W, Steinhoff MM. Incidence of

Metastasis to the Ovaries From Nongenital Tract Primary Tumors. Gynecol
Oncol (2004) 93(1):87-91. doi: 10.1016/j.ygyno.2003.12.039

. Petru E, Pickel H, Heydarfadai M, Lahousen M, Haas J, Schaider H, et al.

Nongenital Cancers Metastatic to the Ovary. Gynecol Oncol (1992) 44(1):83-
6. doi: 10.1016/0090-8258(92)90017-d

. Ravizza D, Fiori G, Trovato C, Maisonneuve P, Bocciolone L, Crosta C. Is

Colonoscopy a Suitable Investigation in the Preoperative Staging of Ovarian
Cancer Patients? Dig Liver Dis (2005) 37(1):57-61. doi: 10.1016/j.d1d.2004.07.016

. Petru E, Kurschel S, Walsberger K, Haas J, Tamussino K, Winter R. Can

Bowel Endoscopy Predict Colorectal Surgery in Patients With an Adnexal
Mass? Int ] Gynecol Cancer (2003) 13(3):292-6. doi: 10.1046/j.1525-
1438.2003.13191.x

. Tamussino KF, Lim PC, Webb M]J, Lee RA, Lesnick TG. Gastrointestinal

Surgery in Patients With Ovarian Cancer. Gynecol Oncol (2001) 80(1):79-84.
doi: 10.1006/gyno.2000.6037

. Ras R, Barnas E, Magierlo JS, Drozdzowska A, Bartosiewicz E, Sobolewski M, et al.

Preoperative Colonoscopy in Patients With a Supposed Primary Ovarian Cancer.
Med (Baltimore) (2019) 98(12):¢14929. doi: 10.1097/MD.0000000000014929

. Kubecek O, Laco J, Spacek J, Petera J, Kopecky ], Kubeckova A, et al. The

Pathogenesis, Diagnosis, and Management of Metastatic Tumors to the
Ovary: A Comprehensive Review. Clin Exp Metastasis (2017) 34(5):295-
307. doi: 10.1007/s10585-017-9856-8

. McCormick CC, Giuntoli RL 2nd, Gardner GJ, Schulick RD, Judson K,

Ronnett BM, et al. The Role of Cytoreductive Surgery for Colon Cancer
Metastatic to the Ovary. Gynecol Oncol (2007) 105(3):791-5. doi: 10.1016/
1.ygyno.2007.02.025

Li XF, Huang H, Ran LY, Fang C, Yu YY, Luo MX, et al. Impact of Ovarian
Metastatectomy on Survival Outcome of Colorectal Cancer Patients With
Ovarian Metastasis: A Retrospective Study. Cancer Manage And Res (2020)
12:4493-501. doi: 10.2147/Cmar.S254876

Cheong JH, Hyung WJ, Chen J, Kim J, Choi SH, Noh SH. Surgical
Management and Outcome of Metachronous Krukenberg Tumors From
Gastric Cancer. J Surg Oncol (2004) 87(1):39-45. doi: 10.1002/js0.20072

12.

13.

14.

15.

16.

17.

18.

19.

Cho JH, Lim JY, Choi AR, Choi SM, Kim JW, Choi SH, et al. Comparison of
Surgery Plus Chemotherapy and Palliative Chemotherapy Alone for
Advanced Gastric Cancer With Krukenberg Tumor. Cancer Res Treat
(2015) 47(4):697-705. doi: 10.4143/crt.2013.175

Ganesh K, Shah RH, Vakiani E, Nash GM, Skottowe HP, Yaeger R, et al.
Clinical and Genetic Determinants of Ovarian Metastases From Colorectal
Cancer. Cancer (2017) 123(7):1134-43. doi: 10.1002/cncr.30424

Sekine K, Hamaguchi T, Shoji H, Takashima A, Honma Y, Iwasa S, et al.
Retrospective Analyses of Systemic Chemotherapy and Cytoreductive Surgery
for Patients With Ovarian Metastases From Colorectal Cancer: A Single-
Center Experience. Oncology (2018) 95(4):220-8. doi: 10.1159/000489665
Lee SJ, Lee ], Lim HY, Kang WK, Choi CH, Lee JW, et al. Survival Benefit
From Ovarian Metastatectomy in Colorectal Cancer Patients With Ovarian
Metastasis: A Retrospective Analysis. Cancer Chemother Pharmacol (2010) 66
(2):229-35. doi: 10.1007/s00280-009-1150-2

Fujiwara A, Noura S, Ohue M, Shingai T, Yamada T, Miyashiro I, et al.
Significance of the Resection of Ovarian Metastasis From Colorectal Cancers.
J Surg Oncol (2010) 102(6):582-7. doi: 10.1002/js0.21675

Bhatt A, Glehen O. Extent of Peritoneal Resection for Peritoneal Metastases:
Looking Beyond a Complete Cytoreduction. Ann Surg Oncol (2020) 27
(5):1458-70. doi: 10.1245/510434-020-08208-z

Young RH, Hart WR. Metastatic Intestinal Carcinomas Simulating Primary
Ovarian Clear Cell Carcinoma and Secretory Endometrioid Carcinoma: A
Clinicopathologic and Immunohistochemical Study of Five Cases. Am ] Surg
Pathol (1998) 22(7):805-15. doi: 10.1097/00000478-199807000-00003
Guidozzi F, Sonnendecker EW. Evaluation of Preoperative Investigations in
Patients Admitted for Ovarian Primary Cytoreductive Surgery. Gynecol Oncol
(1991) 40(3):244-7. doi: 10.1016/0090-8258(90)90285-s

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Liu, Yan, Long, Liu, Gu, Tu and Li. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Oncology | www.frontiersin.org

July 2021 | Volume 11 | Article 608999


https://doi.org/10.1006/gyno.1995.1278
https://doi.org/10.1016/j.ygyno.2003.12.039
https://doi.org/10.1016/0090-8258(92)90017-d
https://doi.org/10.1016/j.dld.2004.07.016
https://doi.org/10.1046/j.1525-1438.2003.13191.x
https://doi.org/10.1046/j.1525-1438.2003.13191.x
https://doi.org/10.1006/gyno.2000.6037
https://doi.org/10.1097/MD.0000000000014929
https://doi.org/10.1007/s10585-017-9856-8
https://doi.org/10.1016/j.ygyno.2007.02.025
https://doi.org/10.1016/j.ygyno.2007.02.025
https://doi.org/10.2147/Cmar.S254876
https://doi.org/10.1002/jso.20072
https://doi.org/10.4143/crt.2013.175
https://doi.org/10.1002/cncr.30424
https://doi.org/10.1159/000489665
https://doi.org/10.1007/s00280-009-1150-2
https://doi.org/10.1002/jso.21675
https://doi.org/10.1245/s10434-020-08208-z
https://doi.org/10.1097/00000478-199807000-00003
https://doi.org/10.1016/0090-8258(90)90285-s
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Is Routine Gastroscopy/Colonoscopy Reasonable in Patients With Suspected Ovarian Cancer: A Retrospective Study
	Highlights
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Data Availability Statement
	Author Contributions
	Funding
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


