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ABSTRACT

We experienced a relatively rare case of synchronous breast and ovarian cancer in a patient with
hereditary breast and ovarian cancer syndrome (HBOC). Here, we report the usefulness of laparoscopic
examination to determine the subsequent treatment strategy in cases of suspected concurrent multiple
carcinomas. Our patient was diagnosed with breast cancer following detection of a right breast mass. She
was diagnosed with HBOC as she was found to be harboring a germline pathogenic variant of breast cancer
susceptibility gene 1 (BRCAI). Preoperative images suggested the presence of neoplastic masses in the
abdominal cavity, and the possibility of metastatic peritoneal dissemination of breast cancer or concurrent
overlapping of gynecological malignancies was considered. We decided to employ laparoscopic examination,
and if simultaneous overlapping of cancers was suspected, we planned to further evaluate whether primary
debulking surgery (PDS) for gynecological cancer was possible or not. Laparoscopy revealed the presence
of ovarian cancer with neoplastic lesions on the bilateral ovaries and disseminations in the pelvic and
abdominal cavities. The total predictive index was 0; therefore, PDS was considered feasible. We performed
a total mastectomy, followed by laparotomy, and optimal surgery was achieved. The final diagnosis was
simultaneous stage IIB invasive ductal breast carcinoma and stage IIIC high-grade serous ovarian carcinoma.
In this case of suspected concurrent multiple carcinomas, laparoscopy was beneficial for decision-making
regarding subsequent surgical treatment. We believe that the use of laparoscopy will enable simultaneous
surgery for breast cancer and ovarian cancer to become one of the treatment strategies in the future.
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INTRODUCTION

In carriers of the breast cancer susceptibility gene 1 (BRCAI) mutation and hereditary breast
and ovarian cancer syndrome (HBOC), the reported cumulative risk of breast cancer at age 80
years is 72% and the risk of ovarian cancer at age 80 years is 44%.! Although breast cancer
and ovarian cancer can occur simultaneously, especially in HBOC patients, this is rare and there
is no well-established treatment strategy.

We experienced the case of a relatively young HBOC patient who was diagnosed with breast
cancer and in whom concurrent overlapping ovarian cancer was suspected. This patient underwent
laparoscopic examination followed by mastectomy and primary debulking surgery (PDS). Here,
we report and discuss this case with the intention that it will be of help in treating similar
cases in the future.

CASE PRESENTATION

The patient was 40 years old, O pregnancy. In terms of family history, her father had leukemia,
her mother had ovarian cancer, and her maternal grandmother had colon cancer.

She was aware of a right breast mass and presented it to the clinic. A large, 2.5 cm mass
was found in the right mammary gland, and a needle biopsy showed invasive ductal carcinoma.
Immunohistochemistry results were negative for estrogen receptor, progesterone receptor, and hu-
man epidermal growth factor receptor type 2, ie, triple negative breast cancer. Genetic examination
was performed, and a germline pathogenic BRCAI variant was found, leading to the diagnosis of

Fig. 1 Positron emission tomography/computed tomography (PET-CT), contrast-enhanced CT,
and magnetic resonance imaging (MRI) before surgery

Fig. 1A: PET-CT findings suggest the peritoneal dissemination in the right diaphragm.

Fig. 1B: PET-CT findings suggest the peritoneal dissemination in the right para-colonic area and the tumor at
the left side of rectum.

Fig. 1C: Contrast-enhanced CT findings suggest the peritoneal dissemination in the peritoneum of abdominal
cavity.

Fig. 1D: MRI, such as T2-emphasized imaging findings, suggest a tumor at the left side of rectum.

Fig. 1E: MRI, such as contrast fat-suppression T1-weighted imaging findings, suggest tumors in bilateral adnexal
regions.
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HBOC. Positron emission tomography/computed tomography (PET-CT), contrast-enhanced CT, and
magnetic resonance imaging (MRI) were conducted and revealed multiple neoplastic lesions in
the abdominal cavity, including the right diaphragm, right para-colonic area, left adnexal region,
and left side of rectum, which implied peritoneal dissemination (Fig. 1A-1E). Gynecological
examinations, including bimanual testing and transvaginal ultrasound examination, showed no
significant findings, and both cervical cytology and endometrial histology showed no malignant
findings. We confirmed an elevated CA-125 level of 259.5 U/mL by blood examination.

Based on the abovementioned findings, it was possible that the peritoneal disseminations were
intraperitoneal metastases of breast cancer or an overlapping of advanced ovarian cancer. We
determined that an intraperitoneal observation by laparoscopy and intraoperative rapid pathological
diagnosis would be useful in differentiating whether the peritoneal disseminations were breast
cancer metastases or ovarian neoplasms. If the intraoperative rapid histological diagnosis indicated
metastasis of breast cancer, the patient would be considered to have stage IV breast cancer.
Conversely, if peritoneal dissemination from ovarian cancer was suspected, we could evaluate
using a predictive index to determine whether PDS is possible or not. The predictive index is
a method to assess whether optimal cytoreduction is possible in advanced ovarian cancer cases
by evaluating the presence of omental cake, peritoneal carcinosis, diaphragmatic carcinosis,
mesenteric retraction, bowel infiltration, stomach infiltration and liver metastasis.? If the predictive
index score was less than 8, we planned to perform PDS for gynecological cancer immediately
after mastectomy and sentinel lymph node biopsy for breast cancer.

Through laparoscopic review, there was only a small amount of ascites in the pelvic cavity
(Fig. 2A), neoplastic lesions in the bilateral adnexa (Fig. 2B, 2C), and a disseminated tumor
lesion on the right diaphragm that appeared to be greater than 2 cm in size (Fig. 2D, 2E).

Fig. 2A-F Intraoperative photographs of laparoscopy
Fig. 2A: Whole view of the pelvic cavity.
Fig. 2B: The left adnexal area.
Fig. 2C: The right adnexal area.
Fig. 2D: The right diaphragm surrounding the liver.
Fig. 2E: The right diaphragm close to falciform ligament of the liver.
Fig. 2F: The appendix.
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Numerous small nodules existed on the peritoneum in the pelvic cavity as well as on the
surface of the sigmoid colon and the appendix (Fig. 2F). Assuming ovarian cancer, the patient
was considered stage IIIC, an advanced stage of ovarian cancer by the International Federation
of Gynecology and Obstetrics classification 2014. The right ovary and the right fallopian tube,
which had minimal adhesion to the surrounding tissue, were easy to extract laparoscopically and
were submitted for intraoperative rapid tissue diagnosis. The result was adenocarcinoma, and there
were no findings confirming breast cancer metastases. Thus, the intra-abdominal findings were
consistent with ovarian cancer. The predictive score was calculated as 0; therefore, the patient
underwent mastectomy followed by laparotomy to achieve PDS.

The largest tumor lesion was 9 cm in length on the right diaphragm, and it had invaded the
diaphragmatic muscle layer and could not be treated by peritoneal resection alone; therefore,
open thoracotomy and partial full-thickness resection of the right diaphragm was required. The
tumor on the left side of the rectum had invaded the rectum and required proctectomy with left
inferior hypogastric plexus resection. Finally, the patient underwent right mastectomy, sentinel
lymph node biopsy (negative result), right diaphragmectomy, resection of disseminated foci
(pelvic and abdominal), appendectomy, type B radical hysterectomy® due to tumor invasion to left
retroperitoneal cavity, bilateral salpingo-oophorectomy, proctectomy, left external iliac lymph node
biopsy, and temporary loop ileostomy. Small-seeded metastases of 1 mm in diameter remained
on the peritoneum. Thus, the patient was judged to have undergone an optimal surgery, which
is extremely close to a complete surgery. The operative time was 11 hours and 35 minutes, and
blood loss was 650 g. The right pelvic visceral plexus was completely preserved. However, there
was a neurogenic bladder as a postoperative complication. Although a right pleural effusion was
observed in the thoracic cavity due to the right diaphragmatic excision, breathing and circulation
were maintained without drainage of the effusion. The patient was finally discharged on the
23rd postoperative day.

Histopathological examination denoted an invasive ductal carcinoma stage IIB (pT2N1miMO)
(Fig. 2G) and a high grade serous ovarian carcinoma stage IIIC (pT3cN1aMO) (Fig. 2H). Ho-
mologous recombination deficiency (HRD) was sequenced using right ovarian cancer. HRD was
positive with a genomic instability score of 45 and the same mutation detected as the germline
pathogenic variant previously in BRCAI was found. We performed adjuvant chemotherapy with
paclitaxel, carboplatin, and bevacizumab, followed by adjuvant radiotherapy for breast cancer and

Fig. 2G, H Histopathological images with hematoxylin-eosin staining
Fig. 2G: Histopathological images with hematoxylin-eosin staining of the right breast tumor.
Fig. 2H: Histopathological images with hematoxylin-eosin staining of the right ovarian tumor.

Nagoya J. Med. Sci. 85. 814-821, 2023 817 doi:10.18999/nagjms.85.4.814



Saki Kotaka et al

maintenance therapy in combination with olaparib and bevacizumab for ovarian cancer.* The first
chemotherapy was started 35 days after surgery. We scheduled colostomy closure and contralateral
risk-reducing mastectomy simultaneously at 9 months after operation.

DISCUSSION

In this case report, we described our experience of a relatively rare case of concurrent breast
cancer and advanced ovarian cancer in a patient with HBOC. In BRCAI mutation carriers, the
cumulative risk of breast cancer begins to increase around age 26, with a cumulative risk of
24% at age 40, and the incidence rate reaches a relative plateau between the ages of 31-40
years. In terms of ovarian cancer, it has also been reported that the cumulative risk of develop-
ing ovarian cancer begins to increase in the late 30s but remains low until age 40, and the
cumulative risk of developing ovarian cancer at age 40 is still 2%." Therefore, the risk of breast
cancer is much higher than that of ovarian cancer in HBOC patients. There is a paper to study
on patients diagnosed with double primary breast and ovarian cancer. When we use the data,
we could calculate the conditional probability of patients with synchronous breast and ovarian
cancer among patients who were first diagnosed primary breast, and the probability was almost
0.05%.> Although there are several studies on BRCA germline mutation carriers diagnosed with
synchronous breast cancer and ovarian cancer,*!” a case of concurrent breast and advanced ovarian
cancer at a young age (40 years or younger) is considered extremely rare.

Generally, ovarian cancer is difficult to diagnose only by images and should be diagnosed
by pathological review using specimens obtained during surgery. In this case, the existence of
breast cancer was apparent. Therefore, neoplasms in the abdominal cavity implied two possibili-
ties—breast cancer metastases or concurrent gynecological malignancy, including ovarian cancer.
Although it is not a paper to analyze simultaneous breast cancer and the presence of adnexal
masses, there is a paper to denote that 13% women with breast cancer who have adnexal or
pelvic mass are diagnosed metastatic breast cancer in the pelvic cavity.!" This result imply that
we cannot deny the possibility of breast cancer metastasis when we find the neoplastic masses
in the abdominal cavity. According to a review article,'? the factors such as BRCAI/2 mutation
and premenopausal younger age increase the possibility of metastatic breast cancer in this case.
Review laparoscopy was reported to be useful for guiding selection of primary treatment.'
Moreover, review laparoscopy was also useful for determining the subsequent treatment strategy
in this case in which concurrent overlapping cancers are suspected.

The treatment strategy for breast cancer is different to that of ovarian cancer. Neoadjuvant
chemotherapy (NAC) is equivalent to adjuvant chemotherapy for operable breast cancer.!* In
terms of triple negative breast cancer, NAC with a pathological complete response is superior
to adjuvant chemotherapy, patients with NAC are likely to undergo breast conserving surgery,
and neoadjuvant chemotherapy with residual disease is inferior to adjuvant chemotherapy from
the perspective of survival outcomes.!> On the contrary, survival outcomes in ovarian cancer
patients treated by PDS or NAC-interval debulking surgery (NAC-IDS) are considered equivalent
in advanced ovarian cancer.!® From the point of view of perioperative complications, there is
a tendency that NAC-IDS is selected more frequently than PDS in advanced ovarian cancer.
However, the huge problem associated with administering NAC for both cancers followed by
surgery is that the regimens of NAC for breast cancer and ovarian cancer are different. This
makes it complicated to formulate a treatment plan for concurrent breast and ovarian cancer. The
effect of one regimen on another cancer is unknown. Therefore, performing NAC for concurrent
breast and ovarian cancer is questionable. Given these reasons, we attempted mastectomy for
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breast cancer and PDS for ovarian cancer simultaneously before chemotherapy so as not to miss
the timing of debulking surgery for each breast and ovarian cancers.

In BRCAI/2 mutation carriers, overall survival at 3 years in patients with breast cancer who
receive local treatment and NAC or adjuvant chemotherapy is at least 88%,'” whereas overall
survival at 3 years in patients with advanced ovarian cancer who achieved a response after
standard therapy is 80%—-84%.'8 It was also reported that 75% of patients with synchronous
breast and ovarian cancer died due to ovarian cancer.® These results suggest that the prognosis
of advanced ovarian cancer is poorer than that of breast cancer. There is also one report sug-
gesting that paclitaxel and carboplatin may be alternative adjuvant chemotherapy for operable
triple negative breast cancer with BRCA1/2 mutation from the perspective of disease-free survival
compared with cyclophosphamide, epirubicin, and fluorouracil followed by docetaxel (hazard ratio
0.44; 95% confidence interval 0.15-1.31)." Thus, in this case, we chose an adjuvant chemotherapy
regimen for ovarian cancer.

The predictive index is a method to identify whether the tumor is resectable or not in advanced
ovarian cancer cases. It has been reported that patients with a predictive index score of 8 or
more will undergo suboptimal surgery with a specificity of 100%.° Therefore, PDS should be
selected for patients with a predictive index of less than 8 to achieve optimal surgery.

However, we must consider the limitations of this predictive method. Although the predictive
index is useful in determining whether optimal surgery is assumed possible for advanced ovarian
cancer, it must be emphasized that the predictive index has limitations due to the dissociation
between laparoscopic evaluation, abdominal findings at laparotomy, and the final surgical pro-
cedures. According to a literature review,”> mesenteric retraction was not evaluable in 25.8% of
cases, suggesting the difficulty of mesenteric retraction by laparoscopic examination. The lowest
concordance rate of 82.4% was reported for bowel infiltration evaluation between the implement-
ing and supervising centers, and mesenteric retraction and bowel infiltration are particularly prone
to false-negative results and should be evaluated with caution. In fact, in this case there was an
assumption that the rectum was difficult to move around despite the absence of Douglas fossa
closure. Because the posterior rectal space was not developed from the lateral rectal space at
that time, we did not identify the necessity of proctectomy with left inferior hypogastric plexus
resection for tumor resection. Moreover, the diaphragmatic carcinomatosis was not also counted
as a positive score because liver mobilization was difficult at the time of laparoscopy, and
we could not observe the diaphragm completely. However, in laparotomy, detailed observation
revealed that the diaphragmatic carcinomatosis had invaded the diaphragmatic muscle layer, and
a full-thickness diaphragmatic resection was required. Therefore, the surgery became much more
invasive than we expected. Thus, we should carefully evaluate whether optimal surgery by PDS
is possible or not when the predictive index score is less than 8.

CONCLUSION

Simultaneous breast cancer and advanced ovarian cancer based in HBOC patients at a
young age is rare. Moreover, there is no established algorithm for the treatment of synchronous
overlapping cancers. We believe that, in the future, the aggressive utilization of laparoscopy, and
if possible, simultaneous breast cancer surgery and PDS for ovarian cancer become one of the
treatment strategies for similar cases.
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