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Abstract

Background In Japan, genetic testing, surveillance, and risk-reducing surgery for hereditary breast and ovarian
cancer (HBOC) syndrome have been covered by the Japanese national insurance system since April 2020. On the
other hand, the current situation is that medical care, including surveillance of undiagnosed (cancer-free) patients, is
self-funded even for individuals with HBOC. We report a case in which breast cancer was diagnosed at an early stage
during surveillance for cancer-free HBOC at the patient’s own expense, and risk-reducing surgery was performed at
the same time as treatment for breast cancer.

Case presentation The patient was a 63-year-old woman. Her sister had a history of breast cancer in her 30s

and was found to be a BRCA2 pathogenic variant carrier by genetic testing. The patient therefore presented to

the genetic department of our hospital and underwent genetic testing (out-of-pocket). A pathogenic variant was
found at the same site. During annual breast and ovarian surveillance at the patient’s own expense, a physician

with sufficient expertise in contrast-enhanced breast magnetic resonance imaging (MRI) noticed a change in the
contrast enhancement pattern on breast MRI and performed needle biopsy, revealing ductal carcinoma in situ. At the
request of the patient, she underwent concurrent contralateral risk-reducing mastectomy and risk-reducing salpingo-
oophorectomy in addition to breast cancer treatment.

Conclusions We encountered a case in which cancer treatment and risk-reducing surgery were performed at the
same time for a pathogenic variant carrier who was very anxious about developing cancer. Surveillance of cancer-free
BRCA1/2 mutation carriers and expansion of insurance coverage for surgery are important future issues.
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Background

Breast cancer is the most common cancer among Japa-
nese women. Genetic factors are associated with the
development of breast cancer in 5-10% of all breast can-
cer patients [1]. Hereditary breast and ovarian cancer
(HBOC) is a syndrome of predisposition to cancer devel-
opment, including breast cancer and ovarian cancers,
caused by germline pathogenic variants of BRCAI or
BRCA2 (gBRCA1/2-positive). Several studies have found
that the cumulative risk of developing breast cancer by 70
years of age is 55—72% in women with BRCA I mutations
and 45-69% in women with BRCA2 mutations, whereas
the cumulative risk of breast cancer in the general popu-
lation is 12%. The cumulative risk of developing ovarian
cancer has been reported as 39-44% for BRCA1 muta-
tions and 11-17% for BRCA2 mutations, compared to a
cumulative risk of ovarian cancer in the general popula-
tion of 1-2% [2]. In Japan, 1.45% of breast cancer cases
reportedly involve a BRCAI pathogenic variant and
2.71% have some BRCA2 pathogenic variant [3]. Until a
few years ago, all medical procedures, such as BRCA1/2
genetic testing and some risk-reducing surgeries, were
paid for out-of-pocket by patients. A review of medical
fees in Japan was implemented in April 2020. The BRA-
CAnalysis test (Myriad Genetics, Salt Lake City, UT,
USA) was covered for breast cancer patients who met
certain conditions and for all ovarian cancer patients [4,
5]. Both risk-reducing salpingo-oophorectomy (RRSO)
and risk-reducing mastectomy (RRM) are covered for
gBRCA11/2-positive breast and ovarian cancer patients
[4, 6]. Surveillance breast magnetic resonance imaging
(MRI) may also be covered for BRCA1/2 pathogenic vari-
ant carriers not undergoing risk-reducing surgery [4].
We conduct breast surveillance for BRCA1/2 pathogenic
variant carriers in collaboration with hospitals that have
specialists with sufficient expertise in contrast-enhanced
MRI of the breast and centers that can perform MRI-
guided biopsies.

However, these benefits are only available to those who
have already developed breast or ovarian cancer, and
the current situation is that surveillance and preventive
care for HBOC remains an out-of-pocket expense for
those who have not developed cancer [7]. We report on
a patient undergoing out-of-pocket surveillance as an
undiagnosed (cancer-free) HBOC who was subsequently
diagnosed with non-invasive breast cancer and was able
to receive breast cancer treatment and risk-reducing sur-
gery simultaneously under insurance coverage.

Case presentation

A 64-year-old woman (III-2) presented to our clinic for
single-site analysis of a BRCA2 pathogenic variant that
had been identified in her sister (III-3). Her family tree
(Fig. 1) showed that her paternal aunt (II-3) had been
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diagnosed with breast cancer in her 50s, and her younger
sister (III-3) had developed breast cancer in her 30s.
Since discovering the presence of the pathogenic vari-
ant, the patient has undergone regular out-of-pocket
ovarian and breast surveillance every 6—12 months. The
price of out-of-pocket surveillance ranges from about
$340 USD to $480 USD (including tax, estimated at
the September 2023 exchange rate) per visit, depend-
ing on the imaging tests performed. About a year and a
half into this surveillance, a nodule displaying a differ-
ent contrast pattern from previous results was noted on
contrast-enhanced MRI of the breast and we decided
to perform a detailed evaluation at our hospital. Mam-
mography showed no malignant findings (Fig. 2a), and
breast echography showed a well-defined nodule mea-
suring 6 mm in diameter in the lower outer quadrant of
the right breast (Fig. 2b). Contrast-enhanced MRI of the
breast also showed a nodule similar to the previous one
in the right breast, but washout that had not been seen
on the previous kinetic curve was identified (Fig. 2c).
Because very early breast cancer, such as ductal carci-
noma in situ (DCIS), could not be ruled out, the patient
was referred to our department. Since she was at high
risk for developing breast cancer as a carrier of a BRCA2
pathogenic variant, we performed core needle biopsy of
the small breast mass with a 14-G needle after injecting
local anesthetic subcutaneously and around the tumor
under ultrasonographic guidance. The pathology report
of the core needle biopsy identified DCIS, a so-called
non-invasive ductal carcinoma of the breast (Fig. 3a). In
addition to right breast cancer, hereditary breast cancer
and ovarian cancer syndrome was identified. We there-
fore conferred with the patient and decided to perform
breast cancer surgery, contralateral risk-reducing mas-
tectomy (CRRM), and RRSO. First, carbon dioxide pneu-
moperitoneum was started and gynecologists in our
hospital performed laparoscopic RRSO in the lithotomy
position after the legs were separated, elevated, and sup-
ported by leg holders. Afterwards, carbon dioxide pneu-
moperitoneum was terminated, then the breast surgeon
performed breast surgery with the patient in the supine
position (right mastectomy and sentinel lymph node
biopsy, CRRM for the left breast). Breast reconstruction
was not performed. Total operation time was 6 h and
2 min, including the time for setting the surgical environ-
ment. This patient showed good food intake from the day
after surgery and was discharged home on postoperative
day 6. Postoperative histopathological diagnosis revealed
that atypical cells had proliferated within the duct to
1.7 mm in diameter, leading to the diagnosis of low-grade
DCIS (Fig. 3b). In this case, we were able to resect the
cancer at pStage 0. No malignant findings were observed
in the contralateral breast or bilateral fallopian tubes and
ovaries.
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Fig. 1 Family history of the pedigree. II-1: Died of colon cancer at 75 years old. II-3: Died of breast cancer in her 70s. II-5: Diagnosed with colon cancer

in her 70s. 1I-7: Died of gastric cancer at 42 years of age. lll-2: Diagnosed with ductal carcinoma in situ (DCIS) after single-site analysis of the same BRCA2
pathogenic variant (E1) as her younger sister (IlI-3). IlI-3: Found to be a carrier of the BRCA2 pathogenic variant (E1) by BRACAnalysis in her 50s

Currently, the patient visits our hospital about once
every 6 months for peritoneal cancer surveillance and
postoperative wound examination. In the future, we plan
to have the Department of Obstetrics and Gynecology
perform peritoneal cancer surveillance, such as com-
puted tomography, and to have the patient perform regu-
lar self-examination of the chest (focusing on the surgical
scars of the breast).

Discussion and conclusions

In gBRCA1/2-positive variant carriers, RRSO has been
confirmed to reduce the risk of developing cancer and
prolongs overall survival [5, 8—13]. Risk-reducing sur-
gery not only contributes to lower mortality in HBOC
patients, but also has a clinically significant impact in
reducing the fear of future cancer [14]. In Japan, with
the April 2020 Physician Fee Review, certain breast can-
cer patients and all ovarian cancer patients have become
able to receive the BRACAnalysis test (Myriad Genetics)
as a part of covered medical treatment [4, 5]. In addi-
tion, RRSO and RRM are covered for gBRCA1/2-positive
breast and ovarian cancer patients [4, 6], and surveillance
MRI of the breast is also covered for gBRCA1/2-positive

breast and ovarian cancer patients not undergoing risk-
reducing surgery [4]. As of the end of 2022, about 200
cases of genetic counseling for HBOC have been per-
formed in our hospital. BRCA1/2 genetic testing was per-
formed in approximately 160 cases, with the pathogenic
variant found in 20 cases. More than 80% of tests have
been performed in the period since insurance coverage
was approved. We have also performed 8 RRSOs in our
hospital. In all cases of RRSO performed, breast cancer
was already present (Table 1). The number of RRSO and
RRM procedures performed has increased since coverage
by health insurance was obtained.

Specifically for RRSO, we work with the Department of
Obstetrics and Gynecology to ensure that RRSO is per-
formed within one year of HBOC diagnosis. If CRRM
and RRSO can be performed at the same time as breast
cancer treatment, many patient anxieties can be expected
to be alleviated. However, close cooperation with the
Department of Obstetrics and Gynecology and Depart-
ment of Anesthesiology is necessary, and addressing mul-
tiple issues simultaneously is challenging. In the present
case, after discussion with our Department of Obstetrics
and Gynecology, we were able to perform all surgeries
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Fig. 2 Breastimaging. (@) Mammography shows no malignant findings. Bilateral diffuse microcircular calcifications are observed in both breasts, but no
significant differences from the previous imaging are apparent. The case is classified as category 2. (b) Breast echography shows a well-defined nodule
in the lower outer quadrant on right breast surveillance before starting breast surveillance (top; approximately 2 years and 10 months previously) and
before performing core needle biopsy (bottom). After 2 years and 10 months, almost no change is evident. (c) Contrast-enhanced MRI of the breast taken
during the first surveillance (top) and the second surveillance (bottom). Both MRIs show similar nodules in the right breast, but washout is present during

the second surveillance that is not seen on the kinetic curve from the first surveillance (white arrow)

on the same day. On reflection, the surgery took some-
what longer than usual for this type of surgery. Currently,
bilateral mastectomies are performed by one surgeon at
our hospital, but if two surgeons could perform bilateral
mastectomies at the same time, operation time could
be reduced. We will continue to consider other ways to
shorten operation time, both in terms of technique and
operating room environment. The average hospital stay
after breast surgery in Japan tends to be longer than in
Western countries. As such, we will also consider ways to
promote earlier discharge from hospital.

Generally, advanced ovarian cancer has a poor progno-
sis. In particular, HBOC-related ovarian cancer is often
advanced at the time of diagnosis and shows poor prog-
nosis [15, 16]. Previous reports have shown that ovar-
ian cancers associated with gBRCA pathogenic variants
exhibit distinct clinical behaviors, including advanced
stage (International Federation of Gynecology and
Obstetrics (FIGO) stages III-IV [17]), papillary, high-
grade serous, and poorly differentiated adenocarcinoma.
As a result, performing risk-reducing surgery for HBOC
cases in which ovarian cancer has not yet developed can
significantly impact life prognosis. Risk-reducing sur-
gery can thus be considered cancer-preventive medi-
cine in the true sense of the term. However, in Japan,

risk-reducing surgery is not covered by health insurance
for patients without cancer [7]. At our hospital, CRRM
costs about $4,200 USD (including tax), RRSO costs
about $6,000 USD (including tax), and hysterectomy and
ovarian salpingectomy costs about $8,300 USD (includ-
ing tax). More than ever, we are calling for the extension
of HBOC insurance coverage for people who have not yet
developed cancer.

The patient in this case had been undergoing surveil-
lance at her own expense since she had been found to
be gBRCA2-positive, due to concerns about developing
ovarian cancer. While the National Comprehensive Can-
cer Network (NCCN) guidelines recommend risk-reduc-
ing surgery for gBRCA1/2-positive variant carriers, they
do not recommend ovarian surveillance. This is because
no evidence suggests that such surveillance has any
impact in reducing the risk of developing, or dying from,
cancer. However, because the patient had not devel-
oped cancer, she would have had to pay out-of-pocket
for any tests or risk-reducing surgeries. She was there-
fore reluctant to undergo risk-reducing surgery because
of the high cost, and chose instead to undergo breast
and ovarian surveillance rather than risk-reducing sur-
gery. Surveillance and testing led to a diagnosis of non-
invasive breast cancer, at which time both breast cancer
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Fig.3 Pathologic findings. (a) Results of 14-G core needle biopsy. Tumor cells with densely stained nuclear chromatin show papillary growth in the mam-
mary ducts. The glandular epithelium has few lining myoepithelial cells. A few myoepithelial cells show positivity for p63. CK5/6 is negative in proliferating
glandular epithelium (positive cells are myoepithelial cells). The diagnosis is DCIS. (b) Macroscopic appearance (top) and microscopic appearance (bot-
tom). Loupe image (bottom left) and high magnification image of the lesion within it (bottom right). Postoperative histopathological diagnosis reveals
that atypical cells have proliferated within the duct to a diameter of 1.7 mm, leading to the diagnosis of low-grade DCIS. Arrow in macroscopic appear-
ance: site at which non-invasive cancer is confirmed

Table 1 Cases of risk-reducing surgery performed at our hospital through March 2022

Case Variant Age at first onset Age at diagnosis Age at RRSO Age at CRRM Payment
of breast cancer of HBOC (years) (years) for risk-
(years) (years) reducing
surgery
1 BRCA1T 28 41 42 not performed self-funded
2 BRCAT 39 39 40 40 insurance
3 BRCAT 41 43 43 not performed insurance
4 BRCA1 48 48 49 53 self-funded
5 BRCAT 50 50 51 not performed insurance
6 BRCA2 43 46 47 not performed insurance
7 BRCA2 57 59 60 not performed insurance
8 BRCA2 64 63 64 64 insurance

Note: Most cases underwent surgery after obtaining insurance coverage, but in some cases risk-reducing surgery was performed on a self-funded basis. All cases of
RRSO have been performed so far, all within one year of HBOC diagnosis. CRRM was also performed in 3 cases, as the procedure was covered by insurance. Case 2
underwent breast cancer surgery and CRRM at the same time, followed by reconstruction, then RRSO after 2 months. In Case 3, RRSO revealed cancer in the ovary
and fallopian tube, and radical surgery was performed later. Stage Il ovarian cancer was diagnosed. This time, we introduce the eighth case, representing the first
case in which breast surgery and ovarian/fallopian tube surgery were performed on the same day in our hospital

surgery and risk-reducing surgery were covered by the in gBRCA2. After the surgery, the patient was very satis-
Japanese health insurance system. Because few changes fied because she had been able to undergo surgery for the
were evident on imaging and only slight changes in the  cancer and RRSO and CRRM at the same time. Because
kinetic curve were seen on contrast-enhanced MRI of the  this was before any ovarian cancer developed, she was
breast, we might not have considered core needle biopsy  able to undergo laparoscopic surgery and felt very well
in the absence of a background of pathogenic mutations  after the surgery. The patient has an adult daughter who
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does not want to be tested for BRCA1/2. In the past,
she had left it up to her daughter to decide whether to
undergo BRCA1/2 testing, but now that she has under-
gone this surgery, she is actively encouraging her daugh-
ter to undergo testing. If tested, her daughter would
know her own susceptibility and could better plan for her
healthcare. If she discovers she has a BRCA2 pathogenic
variant that had been identified in her mother, close sur-
veillance might detect early breast and ovarian cancer.
Even with these benefits, however, cancer-free individu-
als may be reluctant to be tested for BRCA1/2 if surveil-
lance and risk-reducing surgery must be self-funded.
Unfortunately, this is the current state of HBOC medi-
cine in Japan.

In conclusion, we encountered a case of HBOC in
which both RRSO and RRM were performed simulta-
neously in addition to breast cancer treatment at the
request of the patient. When HBOC was diagnosed, the
patient was concerned about developing ovarian can-
cer, but since she had not developed cancer, the cost of
risk-reducing surgery was very high. This was therefore
a case in which risk-reducing surgery could not be per-
formed. We believe that extending insurance coverage for
HBOC cases to those patients who have not yet devel-
oped cancer represents an extremely important issue for
true cancer-preventive medicine in the future. In addi-
tion, if risk-reducing surgery is not covered by insurance
because no cancer has yet developed, the key issue is how
to detect cancer early and prevent a life-threatening sta-
tus through regular surveillance performed at personal
expense. To improve the accuracy of breast and ovar-
ian surveillance, collaboration needs to be strengthened
between breast oncologists and specialists with sufficient
expertise in contrast-enhanced MRI of the breast and
gynecologic oncologists, to create a safe environment not
only for cancer patients, but also for cancer-free HBOC
individuals.

Abbreviations

HBOC  Hereditary breast and ovarian cancer
CRRM  Contralateral risk-reducing mastectomy
RRSO Risk-reducing salpingo-oophorectomy

MRI Magnetic resonance imaging

DCIS Ductal carcinoma in situ
FIGO International Federation of Gynecology and Obstetrics
NCCN  National Comprehensive Cancer Network

Acknowledgements

We would like to thank FORTE (https://www.forte-science.co.jp/) for English
language editing, and Mr. Tetsuro Tominaga for providing instruction on
writing reports.

Authors’ contributions

AT. wrote the main manuscript text and prepared Table 1. AT. and M.M.
mainly provided medical care for the patient. In genetic counseling, M.T. was
involved in the decision of the patient to undergo surgery, and prepared

Fig. 1.1l was responsible for interpreting contrast-enhanced MRI of the breast
and suggested needle biopsy to the surgeon without overlooking the slight
change in washout on MRI, and prepared Fig. 2. HH. made the pathological

Page 6 of 7

diagnosis of the early breast cancer, and prepared Fig. 3. All authors read and
approved the final version of the manuscript.

Funding
This work did not receive any grants from funding agencies in the public,
commercial, or not-for-profit sectors.

Data Availability

Raw data were generated at Nagasaki University Graduate School of
Biomedical Sciences. Derived data supporting the findings of this study are
available from the corresponding author (AT) upon reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate

This study was approved by the ethics committee of Nagasaki University
Hospital (16031403 and 21051705). Informed consent was obtained from the
patient, and the study was performed in accordance with the Declaration of
Helsinki.

Consent for publication
Verbal and written informed consent were obtained from the patient for the
release of this case report and accompanying images.

Disclosure
The authors have nothing to disclose.

Received: 11 May 2023 / Accepted: 6 November 2023
Published online: 13 November 2023

References

1. Yoshida R. Hereditary breast and Ovarian cancer (HBOC): review of its
molecular characteristics, screening, treatment, and prognosis. Breast Cancer.
2021;28:1167-80.

2. Petrucelli N, Daly MB, Pal T. BRCAT- and BRCA2-associated hereditary breast
and Ovarian cancer. GeneReview: Last revision: May; 2022. https://www.ncbi.
nim.nih.gov/books/NBK1247/.

3. Momozawa Y, Iwasaki Y, Parsons MT, Kamatani Y, Takahashi A, Tamura C, et al.
Germline pathogenic variants of 11 Breast cancer genes in 7,051 Japanese
patients and 11,241 controls. Nat Commun. 2018;9:4083.

4. Ohsumi S, Nakamura S, Miyata H, Watanabe C, Den H, Arai M. Risk-reducing
mastectomy for women with hereditary breast and Ovarian cancer (HBOC):
analytical results of data from the Japanese Organization of HBOC. Jpn J Clin
Oncol. 2022;52(11):1265-9.

5. Sekine M, Enomoto T. Precision medicine for hereditary tumors in gyneco-
logic malignancies. J Obstet Gynaecol Res. 2021;47(8):2597-606.

6. HirayamaT, Inayama Y, Odajima S, Yamanaka A, Sekine M, Terao Y et al. A
report on the 73th Annual Congress of the Japan Society of Obstetrics
and Gynecology International Workshop for Junior Fellows: risk-reducing
surgery for hereditary breast and ovarian cancer. J Obstet Gynaecol Res.
2021;47(11):3761-6.

7. Takaoka M, Ohsumi S, Miyoshi Y, Takahashi M, Takashima S, Aogi K; et al. Four
magnetic resonance imaging surveillance-detected Breast cancer cases in
cancer-free BRCA1/2 mutation carriers. Surg Case Rep. 2021,7:228.

8. Eleje GU, Eke AC, Ezebialu IU, Ikechebelu JI, Ugwu EO, Okonkwo OO. Risk-
reducing bilateral salpingo-oophorectomy in women with BRCAT or BRCA2
mutations. Cochrane Database Syst Rev. 2018,8(8):CD012464.

9. Yamauchi H, Nakagawa C, Kobayashi M, Kobayashi Y, Mano T, Nakamura S,
et al. Cost-effectiveness of surveillance and prevention strategies in BRCA1/2
mutation carriers. Breast Cancer. 2018;25(2):141-50.

10.  Schrauder MG, Brunel-Geuder L, Haberle L, Wunderle M, Hoyer J, Reis A, et al.
Cost-effectiveness of risk-reducing surgeries in preventing hereditary breast
and Ovarian cancer. Breast. 2017:32:186-91.


https://www.forte-science.co.jp/
https://www.ncbi.nlm.nih.gov/books/NBK1247/
https://www.ncbi.nlm.nih.gov/books/NBK1247/

Tanaka et al. Hereditary Cancer in Clinical Practice

(2023) 21:23

Rebbeck TR, Kauff ND, Domchek SM. Meta-analysis of risk reduction estimates
associated with risk-reducing salpingo-oophorectomy in BRCAT or BRCA2
mutation carriers. J Natl Cancer Inst. 2009;101:80-7.

Domchek SM, Friebel TM, Singer CF, Evans DG, Lynch HT, Issacs C, et al.
Association of risk-reducing Surgery in BRCAT or BRCA2 mutation carriers with
cancer risk and mortality. JAMA. 2010;304:967-75.

Marchetti C, De Felice F, Palaia |, Perniola G, Musella A, Musio D, et al. Risk-
reducing salpingo-oophorectomy: a meta-analysis on impact on Ovarian
cancer risk and all cause mortality in BRCAT and BRCA2 mutation carriers.
BMC Womens Health. 2014;14:150.

Shigehiro M, Kita M, Takeuchi S, Ashihara Y, Arai M, Okamura H. Study on the
psychosocial aspects of risk-reducing salpingo-oophorectomy (RRSO) in
BRCAT/2 mutation carriers in Japan: a preliminary report. Jon J Clin Oncol.
2016;46(3):254-9.

Majdak EJ, Debniak J, Milczek T, Cornelisse CJ, Devilee P, Emerich J, et al. Prog-
nostic impact of BRCAT pathogenic and BRCA1/BRCA2 unclassified variant
mutations in patients with ovarian carcinoma. Cancer. 2005;104(5):1004-12.

6.

Page 7 of 7

Enomoto T, Aoki D, Hattori K, Jinushi M, Kigawa J, Takeshima N, et al. The
first Japanese nationwide multicenter study of BRCA mutation testing in
Ovarian cancer: CHARacterizing the cross-sectional approach to Ovar-

ian cancer geneTic TEsting of BRCA (CHARLOTTE). Int J Gynecol Cancer.
2019;29(6):1043-9.

Prat J, FIGO Committee on Gynecologic Oncology. Staging classification for
cancer of the ovary, fallopian tube, and peritoneum. Int J Gynaecol Obstet.
2014;124:1-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Simultaneous bilateral mastectomy and RRSO for ﻿BRCA2-﻿positive non-invasive breast cancer in Japan: a case report and analysis of initial experience
	﻿Abstract
	﻿Background
	﻿Case presentation
	﻿Discussion and conclusions
	﻿References


