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2022년 대한부인종양학회

제37차 춘계학술대회

Invitation

존경하는 대한부인종양학회 회원님들께

안녕하십니까? 2022년 임인년 밝은 새 봄을 맞이하여 회원님께서 항상 건승하시길 기원 드립니다.

대한부인종양학회에서는 부인종양학 지식과 첨단 진료방법 등의 발전을 이해하고 이를 많은 회원님들과 소통하기 

위해서 2022년 제37차 춘계학술대회를 제주도에서 기획하고 이를 준비하게 되었습니다.

이번 춘계학술대회에서는 모든 회원들이 부인암에 쉽게 접근할 수 있도록 관련된 기초내용부터 임상치료분야까지 

다양한 프로그램을 구성하였습니다. 아직도 코로나 19가 많은 학술활동을 변경시키고 있는데 이번 Keynote 

lecture에서는 재발성 난소암에서 수술의 유용성에 대해 미국 슬로안케더린 암 연구소(Memorial Sloan 

Kettering Cancer Center) Dr. Ginger Gardner의 강연이 준비되어 있고 난소암 최신 정밀의학치료에 대해 

독일 Dr. Andreas du Bois의 발표가 예정되어 있습니다. 또한 난소암을 포함한 GenomeBank에 대해 덴마크 

Dr. Estrid Hoegdall의 토픽이 발표 예정되어 있고 일본 Jikei대학 Dr. Aikou Okamoto는 이번 학술대회에서 

대한부인종양학회의 명예회원으로 추대되고 난소암에 대한 주제발표가 진행되겠습니다.

학회 회원들의 큰 관심으로 이번 춘계학술대회에 많은 분들이 연구결과를 초록 제출하였습니다. 150여편의 

초록 중에서 엄중한 학술심사를 거쳐 선정된 과제들이 Plenary session에서 6편이 영어로 발표될 예정이고 

Focused plenary session에서도 36명의 많은 연구자의 과제가 발표될 예정입니다. 또한 마지막 세션에서는 

회원들의 관심이 많은 Tumor board를 다시 구성하여 부인암 환자 진료의 실질적인 도움이 되도록 진행될 

것입니다.

이번 춘계학술대회가 제주도에서 진행되게 되지만 이에 참여하고 토론하면 소중한 최신 지견을 배울 수 있는 

의미 있는 시간이 될 것입니다.

많은 분들의 노고에 힘입어 준비한 제37차 대한부인종양학회 춘계학술대회를 통해 부인종양 전문의와 부인종양 

전문의가 되고자 불철주야 노력하고 있는 많은 의사 분들의 지식이 한 단계 발전할 수 있는 계기가 되기를 

바라며 보다 많은 분들의 관심과 참여를 부탁드립니다.

2022년 3월

대한부인종양학회 회장 김 영 태



대한부인종양학회 제37차 춘계학술대회
일시 │ 2022년 4월 15일(금)   장소 │ 제주 메종글래드호텔

08:30-08:50 Registration 이대우 (대한부인종양학회 사무총장)

Convention hall

08:50-09:00 개회사 및 명예회원증 수여 김영태 (대한부인종양학회 회장)

Session I-1 Keynote Lecture I 좌장: 유희석 (아주의대) 김영탁 (울산의대)

09:00-09:25 Recurrent ovarian cancer: when does surgery make a difference?
Ginger J. Gardner (Memorial Sloan Kettering Cancer Center, USA) /   2

Designated discussion 임가원 (동국의대) / 19

09:25-09:50 Overcoming homologous recombination proficiency in ovarian cancer
Aikou Okamoto (Jikei University, Japan) / 20

Designated discussion 최윤진 (가톨릭의대) / 34

Session I-2 Keynote Lecture II 좌장: 김재원 (서울의대) 이철민 (차의대)

09:50-10:15 Recent progress of precision medicine in ovarian cancer
Andreas du Bois (Kliniken Essen-Mitte, Germany) / 36

Designated discussion 박수진 (서울의대) / 47

10:15-10:40 Bio- and GenomeBank, Denmark 
Estrid Hoegdall (University of Copenhagen, Denmark) / 48

Designated discussion 유상영 (원자력병원) / 59

10:40-11:00 Coffee break

Session II-1 Plenary session I 좌장: 김승철 (이화의대) 조치흠 (계명의대)

11:00-11:10 Lymphadenectomy in clinically early epitheLial ovarian cancer and survival analysis: 
A multicenter study from the Gynecologic Oncology Research Investigators 
coLLaborAtion (GORILLA) group (GORILLA-3002) 양은정 (건국의대) / 62

11:10-11:20 Optimum selection criteria for secondary cytoreductive surgery in patients with 
recurrent ovarian cancer: A multicenter study from the Gynecologic 
Oncology Research Investigators coLLaborAtion (GORILLA) group (GORILLA-3001)

손주혁 (아주의대) / 71

11:20-11:30 Selection Criteria for Omitting interval debulking suRgery after nEoadjuvant 
chemotherapy for advanced high-grade serous carcinoma of the ovary: 
KGOG OVsurg-2016/SCORE study 박수진 (서울의대) / 73

11:30-11:40 Designated discussion 조한별 (연세의대) 이대형 (영남의대) 이원무 (한양의대) / 75

Session II-2 Plenary session II 좌장: 배덕수 (을지의대) 최중섭 (한양의대)

11:40-11:50 A nomogram to predict anastomotic leakage after resection of the rectosigmoid 
colon in primary ovarian cancer: from the largest study cohort 김지현 (국립암센터) / 80

11:50-12:00 Optimal management of platinum-sensitive relapsed ovarian clear cell 
carcinoma: A multi-center study in Korea 김세익 (서울의대) / 83

12:00-12:10 Prognostic impact of erythropoietin-stimulating agents during front-line chemotherapy 
in patients with ovarian cancer: A Korea multicenter cohort study 심승혁 (건국의대) / 84

12:10-12:20 Designated discussion 이선주 (건국의대) 신진우 (가천의대) 남은지 (연세의대) / 87

PROGRAM  
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Luncheon symposium 좌장: 남주현 (울산의대) 김용범 (서울의대)

12:20-12:40 A new powder-type hemostatic agent in gynecologic oncologic surgical procedures
박성택 (한림의대) / 92

12:40-13:00 The incorporation of HPV testing for cervical cancer screening: 
The What, Why, and How? Warner K. Huh (University of Alabama at Birmingham, USA) / 99

13:00-13:30 Lunch

Symposium I- Convention hall

Session Ⅲ-1 Focused plenary session Ⅰ 좌장: 김재욱 (연세의대) 남궁성은 (가톨릭의대)

13:30-13:40 Clinicopathologic and protein markers distinguishing the “polymerase epsilon exonuclease” 
from the “copy number low” subtype of endometrial cancer 김기동 (서울의대) / 102

13:40-13:50 Ten-year survival for patients with epithelial ovarian cancer treated with 
consolidation hyperthermic intraperitoneal chemotherapy 유지근 (가톨릭의대) / 103

13:50-14:00 Genome-based molecular classification and clinicopathological features 
in Korean patients with endometrial cancer 한경희 (차의대) / 106

14:00-14:10 Anticancer effect of fenbendazole according to drug delivery mode in 
ovarian cancer models 장지선 (성균관의대) / 107

14:10-14:20 Open versus minimally invasive radical hysterectomy in early-stage cervical 
cancer with usual type adenocarcinoma and adenosquamous carcinoma: 
A two-center retrospective study with central pathology review 김여래 (서울의대) / 109

Session Ⅲ-2 Focused plenary session Ⅱ 좌장: 강순범 (서울의대) 허수영 (가톨릭의대)

14:20-14:30 Development and validation of a prediction model for successful complete 
cytoreduction at primary cytoreductive surgery for advanced ovarian cancer 
by integrating of 18F-FDG PET/CT parameters and CA-125 김준환 (서울의대) / 112

14:30-14:40 Combination effect of poly (ADP-ribose) polymerase inhibitor and DNA 
demethylating agents for treatment of epithelial ovarian cancer 전정은 (성균관의대) / 114

14:40-14:50 Evaluation of anti-cancer efficacy of siRNA targeting HPV16 E6 and E7 
combined with cisplatin in cervical cancer cells xenograft mouse model박민정 (울산의대) / 120

14:50-15:00 Plasma-activated medium inhibits cancer stem cell-like properties and exhibits a 
synergistic effect in combination with cisplatin in ovarian cancer 권병수 (경희의대) / 121

15:00-15:10 Anti-cancer activity of cabozatinib and temozolomide and their efficacy for 
uterine leiomyosarcoma in a mouse xenograft model 노준호 (성균관의대) / 124

15:10-15:30 Coffee break

Session Ⅳ 부인암 수술동의서 개발 및 HPV 연구용역사업 보고 좌장: 이종민 (경희의대) 이재관 (고려의대)

15:30-15:45 의사의 설명의무와 의료분쟁 현두륜 변호사 (법무법인 세승) / 126

15:45-15:55 수술동의서 소개 심승혁 (건국의대) / 131

15:55-16:05 Discussion 장하균 (고려의대) / 137

16:05-16:20 국가암검진 자궁경부암 선별검사에서 인유두종바이러스 DNA검사의 비용-효과 분석
김현규 (연세의대 예방의학교실) / 138

16:20-16:30 Discussion 정대훈 (인제의대) / 150
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Symposium II- Crystal hall 1

Session Ⅲ-3 Focused plenary session Ⅲ 좌장: 김병기 (성균관의대) 성석주 (차의대)

13:30-13:40 Effect of post-operative hormone replacement therapy on survival in 
women with ovarian cancer 이방현 (인하의대) / 152

13:40-13:50 Efficacy and potential pitfalls of pre-operative PET-CT in endometrial 
cancer patients undergoing one-step and two-step sentinel lymph 
node mapping: Is PET-CT negative really node negative? 김유나 (연세의대) / 154

13:50-14:00 Survival outcomes from laparoscopic radical hysterectomy in 
conization-skipped, stage IB1 cervical cancer 임현지 (서울의대) / 156

14:00-14:10 Role of glycine decarboxylase in chemo-resistant ovarian cancer cells
이승미 (계명의대) / 157

14:10-14:20 Is minimally invasive surgery safe for cervical cancer patients with 
a diameter of less than 2 cm? 공태욱 (아주의대) / 158

Session Ⅲ-4 Focused plenary session Ⅳ 좌장: 김용만 (울산의대) 김태진 (건국의대)

14:20-14:30 Incidence of cervical intraepithelial neoplasia in republic of korea: 
A nation-wide cross-sectional study 2009-2018 경민선 (한림의대) / 160

14:30-14:40 A phase II trial of docetaxel/cisplatin chemotherapy followed by pelvic 
radiation therapy in patients with high-risk endometrial carcinoma after 
staging surgery 조윤정 (울산의대) / 162

14:40-14:50 Role of klotho as a modulator of oxidative stress associated with 
ovarian tissue cryopreservation 이상훈 (고려의대) / 164

14:50-15:00 Comparison of outcome of sentinel node biopsy vs. Lymphadenectomy 
in endometrial cancer: A propensity-matched data 이다혜 (연세의대) / 165

15:00-15:10 Enhanced susceptibility to cervical cancer in korean women with elevated 
serum gamma-glutamyltransferase levels: A nationwide population-based 
cohort study 설애란 (고려의대) / 167

15:10-15:30 Coffee break

Session Ⅴ Biomarkers and application in precision medicine for gynecologic cancers
좌장: 유종우 (국립암센터 병리학교실) 박노현 (서울의대) 김재훈 (연세의대)

15:30-15:50 Biomarkers for molecular classification of endometrial cancer
김현수 (성균관의대 병리학교실) / 170

15:50-16:10 Biomarkers and HRD for ovarian cancer 김효진 (서울의대 병리학교실) / 186

16:10-16:30 Biomarkers for uterine sarcoma and rare tumors 조화진 (인제의대 병리학교실) / 196

Symposium Ⅲ- Crystal hall 2

Session Ⅲ-5 Focused plenary session Ⅴ 좌장: 남계현 (순천향의대) 장석준 (아주의대)

13:30-13:40 Prediction of platinum-based chemotherapy resistance for epithelial 
ovarian cancer by magnetic resonance-based radiomics 송희경 (가톨릭의대) / 210

13:40-13:50 Trends in incidence and survival of patients with vulvar cancer in an asian country: 
analysis of the korean central cancer registry 1999–2018 조성실 (한양의대) / 212
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13:50-14:00 Recurrence prediction of endometrial cancer patients with various machine 
learning technique 신원교 (충남의대) / 213

14:00-14:10 Anti-tumor effects of lenvatinib plus anti-PD-1 in syngeneic murine cervical 
cancer models 강지식 (울산의대) / 214

14:10-14:20 The expression of HOXA-AS3 induces tumor progression through the 
epithelial-mesenchymal transition pathway in epithelial ovarian cancer 어경진 (연세의대) / 215

Session Ⅲ-6 Focused plenary session Ⅵ 좌장: 김기형 (부산의대) 박철민 (제주의대)

14:20-14:30 Clinical characteristics and desensitization protocol of chemotherapy-induced 
hypersensitivity reactions in patients with gynecologic cancer 김승호 (울산의대) / 218

14:30-14:40 Impact of neoadjuvant chemotherapy cycles in patients with advanced 
epithelial ovarian cancer: meta-analysis and systemic review 조현웅 (고려의대) / 220

14:40-14:50 Identification of immune-related biomarkers associated with BRCA mutations 
in epithelial ovarian cancer 김효선 (연세의대) / 221

14:50-15:00 Lymphedema in cervical cancer survivor: a nationwide cohort study 이수정 (가톨릭의대) / 222

15:00-15:10 Multiplexed immunohistochemistry for immune profiling in cervical 
cancer according to tumor budding status 김종미 (경북의대) / 223

15:10-15:30 Coffee break

Session Ⅲ-7 Focused plenary session VII 좌장: 이정원 (성균관의대) 김상운 (연세의대)

15:30-15:40 DKK3, downregulated in ovarian cancer, enhanced paclitaxel susceptibility 
by inhibiting the P-glycoprotein 이은주 (중앙의대) / 226

15:40-15:50 Effect of quality control program in surgical management of early 
cervical cancer 김보라 (이화의대) / 229

15:50-16:00 CD8α+ dendritic cells enhance the antitumor and immune activities against 
syngeneic and orthotopic murine ovarian cancer models 남소현 (울산의대) / 231

16:00-16:10 Robotic single-site radical hysterectomy for early cervical cancer: 
A single center experience of 5 years 장태규 (계명의대) / 233

16:10-16:20 Prediction of lymphovascular space invasion in patients with 
endometrial cancer 김상일 (가톨릭의대) / 235

16:20-16:30 Neutrophil–lymphocyte and platelet–lymphocyte ratios in preoperative differential 
diagnosis of benign, borderline, and malignant ovarian tumors 유정민 (대구가톨릭의대) / 237

Convention hall

Session Ⅵ Tumor board 좌장: 김대연 (울산의대) 이택상 (서울의대)

16:40-17:20 Endometrial cancer with suspicious lymph node metastasis 박정열 (울산의대) / 240

Panel discussion 김태훈 (서울의대) 이유영 (성균관의대) 김미경 (이화의대) / 244

17:20 폐회사 김영태 (대한부인종양학회 회장)

18:30 신풍호월학술상 & JGO Best Paper & Reviewer Award 시상 및 만찬



CONTENTS

E-POSTER

EP-01 Tissue Characterization Using An Electrical Bioimpedance Spectroscopy Based 
Multi-electrode Probe To Screen For Cervical Intraepithelial Neoplasia 박동춘 (가톨릭의대) / 248

EP-02 Survival outcomes of patients with epithelial ovarian cancer who received 
reduced doses of adjuvant chemotherapy 이주헌 (경북의대) / 250

EP-03 Inter-observer Variation and Sensitivity/Specificity of Cervicography 김효정 (서울의대) / 253

EP-04 Effect of continuous anesthetic wound infusion on postoperative activity in 
patients who underwent midline laparotomy for gynecological diseases. 김민경 (서울의대) / 256

EP-05 Sertoli-Leydig Tumor case 김경진 (예수병원) / 257

EP-06 Incidence and treatment outcomes of ovarian carcinosarcoma from 
the national cancer registry 하형인 (부산의대) / 258

EP-07 Repurposing penfluridol in combination with paclitaxel for treatment of 
epithelial ovarian cancer 장지선 (성균관의대) / 260
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Recurrent ovarian cancer: when does surgery make a 
difference?

Ginger J. Gardner

Memorial Sloan Kettering Cancer Center, USA

CURRICULUM VITAE

A. Professional Positions and Employment

1. Academic positions (teaching and research)

8/2004 – 5/2007 Assistant Professor & Director of Minimally Invasive 

Surgery, Johns Hopkins Hospital, Baltimore, MD

8/2007 – 6/2012 Assistant Member, Memorial Sloan Kettering Cancer 

Center, New York, NY

8/2017 – 9/2014 Assistant Professor, Weill Cornell Medical College, New 

York, NY

7/2012 – 9/2019 Associate Member, MH, Memorial Sloan Kettering Cancer 

Center, New York, NY

10/2014 – in final review for WCMC Professorship

Associate Professor, Weill Cornell Medical College, New York, NY

9/2019 - Current Member, MH with tenure, Memorial Sloan Kettering Cancer Center, New York, NY

2. Hospital positions (e.g., attending physician)

8/2004 – 5/2007* Attending Physician, Johns Hopkins Hospital, Baltimore, MD

8/2007 – 6/2012 Assistant Attending Surgeon, Memorial Hospital for Cancer & Allied Diseases, New 

York, NY

7/2012 – 9/2019 Associate Attending Surgeon, Memorial Hospital for Cancer & Allied Diseases, New 

York, NY

9/2019 - current Attending Surgeon, Memorial Hospital for Cancer & Allied Diseases, New York, NY

9/2018 - current Vice Chair of Hospital Operations, Department of Surgery Memorial Hospital for 

Cancer & Allied Diseases, New York, NY

B. EDUCATIONAL BACKGROUND

1. Academic Degree(s): B.A. and higher; institution name and location; dates attended

1996* BA, Boston University, College of Liberal Arts, Boston MA, 9/89-5/92

1996* MD, Boston University, School of Medicine, Boston MA, 9/92-5/96
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2. Post-doctoral training (include residency/fellowships): In chronological order beginning with 

post-doctoral training positions; include full titles, ranks and inclusive dates held. 

July 1996 – June 2000 Residency, Gynecology and Obstetrics

Johns Hopkins Hospital. Baltimore, MD

July 2000 – June 2002 Research Fellowship, Gynecologic Oncology

The National Cancer Institute, Bethesda, MD

July 2002 – June 2004 Clinical Fellowship, Gynecologic Oncology

Mount Sinai Medical Center, New York, NY
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Session I-1. Keynote Lecture I

Designated discussion

임 가 원

동국의대

CURRICULUM VITAE

학력사항

1999.3–2005.2 연세대학교 의과대학 산부인과 학사

2008.9–2011.2 연세대학교 의과대학 산부인과학 석사

2011.9–2016.8 연세대학교 의과대학 산부인과학 박사

경력사항

2010.3–2012.2 연세대학교 의과대학 산부인과학교실 임상 강사

2012.3–2015.2 연세대학교 의과대학 산부인과학교실 임상조교수

2016.1–2018.4 국립중앙의료원 전문의

2018.5–2020.2 서울대학교병원 진료조교수

2020.3–현재 동국대학교일산병원 조교수

주요논문

1. Identification of Patients with Recurrent Epithelial Ovarian Cancer Who Will Benefit from More Than 

Three Lines of Chemotherapy. Seol A, Yim GW, Chung JY, Kim SI, Lee M, Kim HS, Chung HH, Kim 

JW, Park NH, Song YS. Cancer Res Treat. 2021 Nov, Epub.

2. Long Non-coding RNA LOC285194 Promotes Epithelial Ovarian Cancer Progression via the Apoptosis 

Signaling Pathway. Yim GW, Lee DW, Kim JI, Kim YT. In Vivo. 2022 Jan, 36(1):121-131.

3. Impact of gynecologic hospitalist on patient waiting time at the emergency department in Korea: A 

retrospective pre-post cohort study. Yim GW, Park SJ, Lee EJ, Lee M, Chung HH, Kim JW, Kim HS. 

Taiwan J Obstet Gynecol. 2021 Sept, 60(5):851-856.

4. Comparison of Vaginal Natural Orifice Transluminal Endoscopic Surgery (vNOTES) and Laparoendoscopic 

Single-Site (LESS) Hysterectomy on Postoperative Pain Reduction: A Randomized Pilot Study. Park 

SJ, Kim HS, Yim GW. Pain Ther. 2021 Dec;10(2):1401-1411.

5. Perioperative Outcomes of 3-Arm Versus 4-Arm Robotic Radical Hysterectomy in Patients with 

Cervical Cancer.

6. Yim GW, Eoh KJ, Chung YS, Kim SW, Kim S, Nam EJ, Lee JY, Kim YT. J Minim Invasive Gynecol. 

2018 Jul - Aug;25(5):823-831.
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Overcoming homologous recombination proficiency in 
ovarian cancer

Aikou Okamoto

Jikei University, Japan

CURRICULUM VITAE

Education:

1986 M.D. Graduated cum laude, the Tokyo Jikei

University School of Medicine

1991 Certified by Japanese Society of Obstetrics

and Gynecology 

1992 Ph.D. Medical Science, the Tokyo Jikei

University School of Medicine, 

Thesis:  p53 alterations in ovarian cancer

Board Certification:

1986 Passed certification of the National Board

1990 Certified by National Cancer Center Institute

1991 Certified by Japanese Society of Obstetrics and Gynecology

2005 Certified by Japanese Society of Gynecologic Oncology as an instructor

2007 Certified by Japanese Society of Gynecologic Oncology as a specialist

2009 Certified by Japanese Board of Cancer Society as general Clinical oncologist

2012 Certified by Japanese Society of Clinical Cytology as a specialist

2018 Certified by Japanese Society for Endoscopic Surgery as an Endoscopic surgical skill 

specialist; qualified gynecologist

2019 Certified by Japanese Society of Clinical Cytology as an Education training instructor

Brief Chronology of Employment:

1986-1988 Clinical fellow in Obstetrics and Gynecology, the Tokyo Jikei University, School of 

Medicine 

1988-1989 Assistant Professor, Department of Obstetrics and Gynecology, the Tokyo Jikei 

University, School of Medicine

1989-1990 Research Resident, Section of Studies on Metastasis, National Cancer Center 

Research Institute, Tokyo

1990-1991 Staff Researcher, Section of Studies on Metastasis, National Cancer Center Research 

Institute, Tokyo
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1991-1992 Assistant Professor, Department of Obstetrics and Gynecology, the Tokyo Jikei 

University, School of Medicine

1992-1995 Guest Researcher, Laboratory of Human Carcinogenesis, National Cancer Institute, 

NIH, Bethesda

1995-2001 Assistant Professor, Department of Obstetrics and Gynecology, the Jikei University, 

School of Medicine

1998-2013 Concurrent Assistant Professor, Department of Gene Therapy, Institute of DNA 

Medicine, The Jikei University School of Medicine

2001-2009 Lecturer, Assistant Professor, Department of Obstetrics and Gynecology, the Jikei 

University School of Medicine

2009-2012 Associate Professor, Department of Obstetrics and Gynecology, the Jikei University 

School of Medicine

2012-present Chief Professor, Chairman, Department of Obstetrics and Gynecology, the Jikei 

University School of Medicine

Societies:

Japanese Society of Obstetrics and Gynecology (JSOG), Executive Councilor (2017-present), 

Chairperson of International Relations Committee (2015-2021), Co-Chairperson of Academic 

Committee (2013-present), Chairperson of Scientific Program Committee(2021-present)

Japanese Society of Gynecologic Oncology (JSGO), Vice President (2020-present), Chairperson of 

International Relations Committee(2014-2018, 2020-present), Chairperson of Finance Committee 

(2018-2020)

Japanese Gynecologic Oncology Group (JGOG), President (2022-present)

Gynecologic Cancer Intergroup (GCIG), Chair Ovarian Cancer Committee (2021-present), Member 

(2007-present)

The International Federation of Gynecology and Obstetrics (FIGO), Council

International Gynecologic Cancer Society, member (2003-2021), Council, Gyn Oncology, Asia/Australia/

Oceania(2014- 2018)

International Federation of Placenta Associations, Council(2016-present)

Japan Placenta Association, Councilor (2003-present), director(2013-present)

Japan Society of Clinical Oncology, delegate (2013-present)

Japanese Society for the Advancement of Women’s Imaging, Council(2013-present)

Japanese Society of Clinical Cytology, director(2012-present), Vice President(2021-present)

Japanese Society of Molecular Targeted Gynecological Oncology, Council (2000-present)

Japan Gynecologic Oncology Biomarker Research, director(2012-present)

Oncology Report, Editorial Board (1995-present)

Journal of Gynecologic Oncology, Editorial advisor International Journal of Cancer, referee 

(1993-present)

American Society of Clinical Oncology, member (2000-present)

International Journal of Gynecologic Oncology, referee (2000-present)

Journal of Obstetrics and Gynecology Research, referee (2002-present)

American Association for Cancer Research, Active member and referee (1993-present)
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Session I-1. Keynote Lecture I

Designated discussion

최 윤 진 

가톨릭의대

CURRICULUM VITAE

학력사항

2013-2016 가톨릭대학교 융복합의과학 박사

2009-2012 가톨릭대학교 산부인과학 석사

2001-2007 가톨릭대학교 의학 학사

경력사항

2008-2012 가톨릭중앙의료원 전공의

2012-2013 서울성모병원 임상강사

2013-2016 가톨릭대학교 병리과 조교

2016-2018 서울성모병원 임상강사

2018-2020 서울성모병원 임상조교수

2020-2022 서울성모병원 조교수

2022-현재 서울성모병원 부교수

주요논문

1. A Phase 2, Prospective, Randomized, Multicenter, Open-Label Study of GX-188E, an HPV DNA 

Vaccine, in Patients With Cervical Intraepithelial Neoplasia 3. Clin Cancer Res. 2020 Apr 1;26(7):1616-162

2. Clinical Implications of Circulating Tumor DNA from Ascites and Serial Plasma in Ovarian Cancer. 

Cancer Res Treat. 2020 Jul;52(3):779-788. 

3. Genomic, transcriptomic, and viral integration profiles associated with recurrent/metastatic 

progression in high-risk human papillomavirus cervical carcinomas. Cancer Med. 2020 Nov;9(21):8243-8257. 
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Recent progress of precision medicine in ovarian cancer

Andreas du Bois

Kliniken Essen-Mitte, Germany

CURRICULUM VITAE

Board Certification:

1993 gynecology & obstetrics

2006 gynecological oncology (when this speciality was 

established in Germany)

Education:

High School Graduation1976 in Offenburg, Germany

1976-1978 Study of Philosophy, FU Berlin

1978-1980 Civil service

1981-1987 Study of Medicine, MD and Thesis (Dr.), University, Freiburg, Germany

1997 Habilitation (professorial thesis, PhD), University Freiburg

Postdoc Training:

1987-1988 Resident in general surgery, Khs. Wolfach, Germany

1988-1993 Residency Gynecology & Obstetrics University, Freiburg

1993 Registration as fellow for Gynecology & Obstetrics

Positions and Appointments following residency:

1993-1999 Consultant, Dept. Gynecology & Obstetrics St.-Vincentius Krankenhaus, Karlsruhe 

since 1997 as associated Professor (University Freiburg)

1999-2010 Director Dept. for Gynecology & Gynecologic Oncology, Horst-Schmidt-Klinik (HSK), 

Wiesbaden and associated Professor (University Mainz)

2011-2021 Director Dept. for Gynecology & Gynecologic Oncology, Kliniken Essen-Mitte (KEM) 

and associated Professor (University Mainz)

since 2021 Medical Director Kliniken Essen Mitte (KEM), Essen, Germany

Honors and Awards:

Young Investigator Award, Mulitnational Association of Supportive Care in Cancer (MASCC) (1995)

Arthur Walpole Prize, German Cancer Society (DKG) (2006)

Ernst-Wertheim-Prize, Austrian Society of Gynecological Oncology (A-AGO) (2006)
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Quality of Life Research Award (Elli Lilly) (2006)

NCI Division of cancer control and population sciences: Research Highlights from EGRP grantees 2013

MDAnderson Madrid lifetime award (MDAnderson Madrid) (2016)

Adjunct Professor University Vienna (2016)

Honorary Clinical Professor,Centre for Experimental Cancer Medicine Queen Mary Univ.London (2016)

Honorary Doctor (Dr. h.c.) of the Faculty of Medicine at Lund University in Sweden (2016)

Honorary Member of the Russian Society of Gynaecological Oncology (2018)

Otto-Käser Gedächtnisvorlesung, Frauenklinik der Universität Basel, Swizerland (2018)

Claes Tropé lecture, University of Oslo (2018)

Wilhelm-Warner-Preis für Krebsforschung, WW Stiftung Hamburg (2019)

Deutscher Krebspreis, Deutsche Krebsgesellschaft (2020)

Honorary Membership German Society of Gynecology and Obstetrics (2020)

Lifetime Achievement Award, European Society of Gynaecological Oncology (2021)

Other Activities:

• More than 500 publications, > 33,500 citations,and H-Index 87 (G-Scholar). Chairmen of pivotal and 

practise changing international trials in Gynecological Oncology, multiple invited lectures including 

several oral presentations at ASCO and other conferences.

• Member of the 2nd, Chairman of the 3rd, member of the scientific committee of the 4th, 5th , and 

6th Ovarian Cancer Consensus Conference of the GCIG, Scientific committee of the 1st European 

ESMO-ESGO Ovarian Cancer Consensus Conference 2018

• Founder of the AGO Study Group 1993 and Co-Founder of ENGOT 2007. 

• past member of the German Guideline Comitte for guidelines in breast, cervical, and ovarian cancer; 

• past chairmen of the national quality assurance program ovarian cancer (QS-OVAR). 

• Past member of GCIG executive board and ESGO council.
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Educations

2007-2011 서울대학교 자연과학대학 생명과학부 학사 졸업

2011-2015 서울대학교 의과대학 의학과 의무석사 졸업

2019-2021 서울대학교 의과대학 산부인과학교실 박사과정 수료

Trainings

2015-2016 서울대학교병원 인턴 수료

2016-2019 서울대학교병원 산부인과 전공의 수료

2020-2021 서울대학교병원 산부인과 부인종양 전임의 수료

2022-현재 서울대학교 입원의학센터 산부인과 진료교수

Awards

2020 제 106차 대한산부인과학회 추계학술대회 최우수구연상

2017 제 27차 대한산부인과내시경학회 추계학술대회 최우수구연상

Professional Associations

2016-현재 대한산부인과학회 정회원

2020-현재 대한부인종양학회 정회원

2021-현재 대한부인종양학회 학술위원

2021-현재 대한부인종양학회 정회원/Symptom Benefit Committee 간사
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Bio- and GenomeBank, Denmark

Estrid Hoegdall

University of Copenhagen, Denmark

CURRICULUM VITAE

Education:

2013 Thesis, University of Copenhagen. Dr. of Medical Science 

(DMSc) (dr. med) - Prognostic value of selected 

biomarkers in ovarian cancer – Potential candidates for 

future personalized treatment?

1999 Ph.d. (Med) - Molecular biology investigations of bovine 

cobber-dependent amine oxidase genes and preliminary 

expression studies of humane cobber-dependent amine- 

and diamine oxidase genes.

1991 Graduation as Master of Science of Pharmacy from University 

of Copenhagen.

Scientific employment:

2008- Professor, University of Copenhagen (May 2016), Head of Molecular Unit, 

Department of Pathology, Herlev University Hospital (2010) and National Director of 

Bio- and GenomBank, Denmark (RBGB) including Danish CancerBiobank (2008) & 

Danish Reuma Biobank (2015), Danish BlooddonorBiobank (2017), Danish 

DiabetesBiobank (2018), Danish Covid19Biobank (D19B), Head of Biosek (2018)

2007-2008 Center project leader, Department of Pathology, Herlev Hospital

2000-2007 Clinical Senior Investigator Danish Cancer Society

1999-2004 Danish Cancer Society & State Serum Institute

1990-1999 Research fellow. Molecular Biology Department of Clinical Biochemistry, State Serum 

Institute

1989-1990 Research fellow Dept. Clinical Biochemistry, State Serum Institute

1986-1987 Research fellow, Smith's Pharmacy, Toronto, Canada

International positions

1995-2000 Worked periodically as research fellow in London, UK, at St. Bartholomew's Hospital, 

in the Ovarian Cancer Screening Unit leaded by I. Jacobs, Prof., MD MRCOG. 

Research area: Development and validation of ovarian cancer tumor markers.
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Jan. – Apr. 2001 Marie Curie individual fellowship: Individual Fellowships for researchers of any 

nationality to work outside their own country. The research fellowship was in 

Amsterdam, Holland, at Vrije University Medical Center, Dept. of Molecular 

Pathology/Molecular Laboratory Medicine leaded by Dr. A.J.C. van den Brule. 

Research area: Analyzing HPV subtypes in high-risk HPV Positive, cytologically 

normal women to estimate the absolute risk of cervical abnormalities over a period of 

10 years.

Leadership experience

I am head of Molecular Unit, Department of Pathology, which I established in 2010. Furthermore, in the 

same period I have been responsible for the planning, initiation and management of the Danish 

CancerBiobank (DCB), first as a project leader later as Director. I am responsible for the biobank 

guideline description and programming of the database module. This leadership was a natural 

continuation of my position as head of the Gynecologic Cancer biobank group. The biobank 

infrastructure has now been extended to Bio- and GenomeBank Denmark including DCB (2008), Danish 

Reuma Biobank (2015), Danish BlooddonorBiobank (2017), Danish DiabetesBiobank (2018), Danish 

Covid19Biobank (D19B). More biobanks are planned with me as Director, and the Secretry is placed at 

Department of Pathology, Herlev Hospital. The biobanks are founded by Danish Regions and hospitals. 

Furthermore, I am head of Biosek (2018)

Overall, extensive career track records are documented in the areas: Molecular pathology, biobanking 

and various tumor profiling expression analyses.

Supervisor (completed)

15 PhD students and one doctoral thesis

Supervisor (ongoing)

11 PhD studies and 6 post Doc study

Assessor function

Four in Denmark (Ph.D.s), one in Sweden (Doctoral Thesis) and one from Spain (Doctoral Thesis), One 

in Finland (professorship)

Presentations

National conferences: > 70, International conferences: > 90

Teaching

Post-graduate specialist courses in Gene Technology and Pathology

Post graduate course in Gynaecological Oncology – Biomarkers

Post graduate course in Clinical Biochemistry – Biobanks and the possibilities

Memberships: National Steering Committee for Biobanks

Technical Advisory Group (Danish CancerBiobank and Danish Reuma Biobank)

DGCG (Danish Gynaecological Cancer Group), Research and Bioabank group, Head

DGCG (Danish Gynaecological Cancer Group), Steering Committee
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OCAC (Ovarian Cancer Association Consortium), Steering Committee

TOCAC (Tissue Ovarian Cancer Consortium), Steering Committee

Pelvic Mass, Steering Committee

Medical Advisor Board member, Corrologic (OvaCheck)

BD - Advisory Board

Clinical Cancer Research, Ph.D. program University of Copenhagen

Research Council, Herlev Hospital

Patent

Proteomic Biomarkers for Overall and Progression-Free Survival in Ovarian Cancer Patients. U.S. Patent 

No.: 85567P (52903)
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Lymphadenectomy in clinically early epitheLial ovarian 
cancer and survival analysis: A multicenter study from the 
Gynecologic Oncology Research Investigators 
coLLaborAtion (GORILLA) group (GORILLA-3002)

Eun Jung Yanga , Seung Hyuk Shima, Woo Yeon Hwangb, Suk-Joon Changc, Hee 
Seung Kimd, Nam Kyeong Kimb, Tae Hun Kime, Yeorae Kimb, Tae Wook Kongc, Eun 
Ji Leed, Soo Jin Parkd Joo-Hyuk Sonc, Dong Hoon Suhb

aDepartment of Obstetrics and Gynecology, Research Institute of Medical Science, Konkuk University 
School of Medicine, Seoul, Korea
bDepartment of Obstetrics and Gynecology, Seoul National University Bundang Hospital, Seongnam, Korea 
cDepartment of Obstetrics and Gynecology, Ajou University School of Medicine, Suwon, Korea 
dDepartment of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea 
eDepartment of Obstetrics and Gynecology, Seoul Metropolitan Government Seoul National University 
Boramae Medical Center, Seoul, Korea 

Objective: The aim of this study was to evaluate the role of lymphadenectomy by comparing survival 

outcomes for patients with clinically early-stage epithelial ovarian cancer (eEOC) who underwent 

lymphadenectomy versus those who underwent without lymphadenectomy.

Methods: We conducted a multi-center retrospective study of patients diagnosed with eEOC by 

imaging studies (abdominopelvic computed tomography or magnetic resonance imaging) from 

September 2007 to April 2021. All patients underwent staging operation. Clinicopathological 

characteristics and oncologic outcomes were compared between the lymphadenectomy group and 

the no lymphadenectomy group. Primary end point was progression free survival (PFS). Secondary 

endpoints were overall survival (OS) and perioperative outcomes.

Results: During the study period, 586 patients were identified as eEOC on imaging examination, 453 

patients (77.3%) had lymphadenectomy and 133 patients (22.7%) did not undergo lymphadenectomy. 

After surgical staging, the upstaging was 4/133 (3.0%) in the no lymphadenectomy group 28/453 (6.6%) 

in the lymphadenectomy group; the upstaging by lymph node metastasis was 21/453 (4.6%). Compared 

to the no lymphadenectomy group , the lymphadenectomy group had a longer median operating 

time (P = 0.000), a higher estimated blood loss (P = 0.000), and a higher rate of postoperative adverse 

events (P = 0.004). There was no significant difference in 5-year PFS (88.9% vs 83.4%) and 5-year OS 

(97.7% vs 97.2%) in the lymphadenectomy group the no lymphadenectomy group, respectively. Among 

histological subtypes of eEOC, serous ovarian carcinoma showed more improved PFS in the 

lymphadenectomy group compared to no lymphadenectomy group (86.5% vs 74.4% , P = 0.048). In 

particular, in the case of high-grade serous ovarian carcinoma, there was a significant difference 

in lymphadenectomy group and no lymphadenectomy group (84.3% and 63.2%, P = 0.008). There 
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was no difference in PFS in mucinous (P = 0.67), endometrioid (P = 0.41), and clear cell (P = 0.89) 

ovarian carcinomas between the two groups.

Conclusions: This study showed that in patients with clinical eEOC, histological subtype is associated 

with a survival benefit for lymphadenectomy. In serous ovarian carcinoma, lymphadenectomy 

showed improvement in PFS, but other histological subtypes did not differ significantly. Considering 

the higher risk of perioperative adverse events in lymphadenectomy, lymphadenectomy in patients 

with clinically eEOC can be considered and selected according to histological subtype.

Keywords: early-stage epithelial ovarian cancer; lymphadenectomy; no lymphadenectomy; 

oncological outcomes
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Figure. Progression-free survival (PFS) of patient with serous, mucinous, endometrioid, and clear cell ovarian carcinoma 

treated with lymphadenectomy or no lymphadenectomy in the study population: (A) Serous (B) Mucinous (C) 

Endometrioid (D) Clear cell.
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Table. Baseline characteristics of enrolled patients 
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Optimum selection criteria for secondary cytoreductive 
surgery in patients with recurrent ovarian cancer: A 
multicenter study from the Gynecologic Oncology Research 
Investigators coLLaborAtion (GORILLA) group 
(GORILLA-3001)

Joo-Hyuk Son1, Tae Wook Kong1, Soo Jin Park5, Eun Ji Lee5, Hee Seung Kim5, 
Nam Kyeong Kim4, Yeorae Kim4, Woo Yeon Hwang4 , Dong Hoon Suh4, 
Tae Hun Kim3, Eun Jung Yang2, Seung Hyuk Shim2, Suk-Joon Chang1,*

1Departments of Obstetrics and Gynecology, Ajou University School of Medicine, Suwon, Korea
2Department of Obstetrics and Gynecology, Research Institute of Medical Science, Konkuk University 
School of Medicine, Seoul, Korea
3Department of Obstetrics and Gynecology, Seoul Metropolitan Government Seoul National University 
Boramae Medical Center, Seoul, Korea
4Department of Obstetrics and Gynecology, Seoul National University Bundang Hospital, Seongnam, Korea
5Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea

Objectives: Optimum selection criteria for secondary cytoreductive surgery (SCS) in recurrent ovarian 

cancer is often dependent on the multiple confounding factors. This study aimed to evaluate the 

survival outcomes of recurrent ovarian cancer and investigated the factors identifying patients who 

most likely benefit from the SCS. 

Methods: We retrospectively reviewed medical records of recurrent ovarian cancer patients from 5 

referral hospitals in Korea from 2010 to 2020. Recurrent characteristics, following treatment methods 

and potential factors for survivals were evaluated between the chemotherapy and surgery groups. 

Results: A total of 670 patients with recurrent ovarian cancer were identified. The patient’s median 

age was 55(24-83) and 88.1% of patients had initial stage III/IV disease. Of all patients, 215 (32.1%) 

patients received SCS for the disease recurrence and others received 2nd line chemotherapy. The 

median survival was 85 months (95% CI, 65.0 – 105.0) in chemotherapy group and the median survival 

time was not reached in SCS group (p<0.001). 

Among the patients received SCS, only patients received complete resection showed improved 

survival. Patients with any gross residual disease after SCS had no survival benefit compared to patients 

received chemotherapy (p=0.942). Patients received the SCS were more likely to be young and had 

no residual disease at primary surgery, platinum sensitive recurrence, limited regional recurrence 

(LRR, ≤3 lesions or regional carcinomatosis) with low rate of ascites (P<0.001, 0.001, 0.001, 0.001, 

0.006 respectively). In multivariate cox analysis, residual disease at primary surgery, PFI, recurrent 

sites, ascites and SCS was significant prognostic factors for the survival. Meanwhile, predicting factor 

for complete resection after SCS was only recurrent sites (LRR, P<0.001). 



대한부인종양학회 제37차 춘계학술대회

72

Conclusions: SCS resulted in significantly favorable survival outcomes in well-selected patients. 

Platinum-sensitive recurrence with limited regional diseases (< 3 regions or limited carcinomatosis 

without ascites) can be considered as optimum criteria for SCS in recurrent ovarian cancer. 

Keywords: Advanced ovarian cancer; recurrent ovarian cancer; secondary cytoreductive surgery
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Selection Criteria for Omitting interval debulking suRgery 
after nEoadjuvant chemotherapy for advanced high-grade 
serous carcinoma of the ovary: KGOG OVsurg-2016/SCORE 
study

Soo Jin Park1, Maria Lee1, Hee Seung Kim1*, Eun-Ju Lee2, Yoo-Young Lee3, 
Hyun Hoon Chung1, Yong Jung Song4, Jae-Weon Kim1, Noh Hyun Park1, 
Yong Sang Song1

1Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea
2Department of Obstetrics and Gynecology, School of Medicine, Chung-Ang University, Seoul, Korea.
3Department of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of 
Medicine, Seoul, Korea
4Department of Obstetrics and Gynecology, Pusan National University School of Medicine, Yangsan, Korea

Background: Even though neoadjuvant chemotherapy (NAC) followed by interval debulking surgery 

(IDS) is considered as the standard treatment for advanced ovarian cancer, there are no studies on 

whether IDS is essential when the response to NAC is too good. Considering this situation, we 

investigated the selection criteria for omitting IDS after NAC due to a higher response to it for advanced 

ovarian cancer.

Methods: We searched the database of ovarian, fallopian, or primary peritoneal cancer registered 

between January 2000 and May 2021. We included only patients with clinical stage III to IV high-grade 

serous carcinoma of the ovary (HGSC) who received NAC using paclitaxel and carboplatin after serial 

measurement of serum levels of CA-125 regardless of IDS. For predicting chemosensitivity and 

prognosis, we calculated the CA-125 ELIMination of Rate Constant K (KELIM) value during two cycles 

of NAC. Then, we calculated KELIM values for predicting platinum resistance and then evaluated 

the effect of IDS on progression-free survival (PFS) and overall survival (OS) based on the values.

Results: A total of 254 patients met the inclusion criteria among 3,356 patients identified in the 

database, who consisted of 194 (76%) treated with NAC/IDS and 61 (24%) treated with chemotherapy 

alone. The cut-off value of KELIM for predicting platinum-sensitivity (12 months of PFS) in those 

treated with chemotherapy alone was 0.8000 (68.8% of sensitivity, 71.1% of specificity; AUC=0.723; 

p=0.009). Although NAC/IDS showed better PFS and OS than chemotherapy alone in patients with 

lower KELIM (<0.8000), PFS and OS were not different between the two treatments in those with higher 

KELIM (≥0.800; Figure 1). When we divided all patients into the four following groups: higher KELIM 

+ R0 or R1; higher KELIM + R2 or no IDS; lower KELIM + R0 or R1; lower KELIM + R2 or no IDS, patients 

with lower KELIM + R2 or no IDS showed worse PFS and OS than the other groups (Figure 2). Moreover, 

lower KELIM + R2 or no IDS was an unfavorable factor for PFS and OS (adjusted HRs, 2.452 and 2.363; 
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95% CIs, 1.594 to 3.770 and 1.450 to 3.852) despite no difference in survival impact among the other 

groups.

Conclusion: IDS, especially R0 or R1 resection, may be necessary for improving survival in advanced 

HGSC patients with lower KELIM, whereas chemotherapy alone without IDS can be considered with 

a comparable prognosis in those with higher KELIM. 

Figure 1. 

Figure 2. 
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1. LC3B upregulation by NANOG promotes immune resistance and stem-like property through 
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2. Mitochondrial reprogramming via ATP5H loss promotes multimodal cancer therapy resistance. J Clin 
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3. Targeting Cyclin D-CDK4/6 Sensitizes Immune-Refractory Cancer by Blocking the SCP3-NANOG 
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4. PI3K/AKT activation induces PTEN ubiquitination and destabilization accelerating tumourigenesis. Nat 

Commun. 2015 Jul 17;6:7769.

5. Nanog signaling in cancer promotes stem-like phenotype and immune evasion. J Clin Invest. 2012 

Nov 1;122(11):4077-93.
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Session II-1. Plenary session I

Designated discussion

이 대 형

영남의대

CURRICULUM VITAE

학력사항

1994.3-2000.2 영남대학교 의학 의학 학사

2003-2010 영남대학교 의학 의학 석사

2010-2013.2 영남대학교 산부인과학 산부인과학 박사

경력사항

2012.9-2016.8 영남대학교병원 조교수

2016.9-2022.2 영남대학교병원 부교수

2022.2-현재 영남대학교병원 교수

현 대한부인종양학회 정보통신위원

현 대한부인내시경학회 홍보위원회 위원

주요논문

1. Withaferin A inhibits matrix metalloproteinase-9 activity by suppressing the Akt signaling pathway. 

Oncol Rep. 2013 Aug;30(2):933-8. doi: 10.3892/or.2013.2487. Epub 2013 May 23.

2. Laparoscopic transperitoneal infrarenal para-aortic lymphadenectomy in patients with FIGO stage 

IB1-II B cervical carcinoma. JSLS. 2012 Apr-Jun;16(2):229-35. 

3. Antimycin A sensitizes cells to TRAIL-induced apoptosis through upregulation of DR5 and 

downregulation of c-FLIP and Bcl-2. Int J Oncol. 2012 Oct;41(4):1425-30. doi: 10.3892/ijo.2012.1575.

4. Synthesis and in vitro evaluation of novel tetrazole embedded 1,3,5-trisubstituted pyrazoline 

derivatives as Entamoeba histolytica growth inhibitors. Eur J Med Chem. 2012 Aug;54:845-54. doi: 

10.1016/j.ejmech.2012.03.049.



77

Session II-1. Plenary session I

Designated discussion

이 원 무

한양의대

CURRICULUM VITAE

학력사항

1995-2000 한양대학교 의학과 학사

2002-2004 한양대학교 산부인과학 석사

2009-2013 한양대학교 산부인과학 박사

경력사항

2001-2006 한양대학교병원 인턴 & 전공의

2006-2009 예산군보건소 공중보건의사

2009-2010 한양대학교병원 전임의

2010-2011 원자력병원 전임의

2011-2016 한양대학교병원 임상교수

2016-2021 한양대학교병원 부교수

2019-2020 University of California, Irvine, Visiting Scholar

2022-현재 한양대학교병원 교수

주요논문 

1. Trends in incidence and survival of patients with vulvar cancer in an Asian country: Analysis of the 

Korean Central Cancer Registry 1999-2018. Shin DW, Bae J, Ha J, Lee WM, Jung KW. Gynecol 

Oncol. 2022 Feb;164(2):386-392. 

2. Informed consent forms for gynecologic cancer surgery: recommendations from the Korean Society 

of Gynecologic Oncology. Chang HK, Shim SH, Lee M, Lee WM, Eoh KJ, Yoo HJ, Kim MK, Kim MK, 

Lee KB, So KA, Kim YT, Lee DW, Hyun DY, Lee JM. J Gynecol Oncol. 2022 Mar;33(2):e42. 

3. Increased amounts and stability of telomeric repeat-containing RNA (TERRA) following DNA damage 

induced by etoposide. Oh BK, Choi Y, Bae J, Lee WM, Hoh JK, Choi JS. PLoS One. 2019 Nov 

22;14(11):e0225302. 

4. Systemic Laparoscopic Para-Aortic Lymphadenectomy to the Left Renal Vein. Jung US, Choi JS, Bae 

J, Lee WM, Eom JM. JSLS. 2019 Apr-Jun;23(2):e2018.00110. 

5. Outcomes of non-high grade serous carcinoma after neoadjuvant chemotherapy for advanced-stage 

ovarian cancer: a Korean gynecologic oncology group study (OV 1708). Chung YS, Park SY, Lee JY, 

Park JY, Lee JW, Kim HS, Suh DS, Kim YH, Lee JM, Kim M, Choi MC, Shim SH, Lee KH, Song T, 

Hong JH, Lee WM, Lee B, Lee IH. BMC Cancer. 2019 Apr 11;19(1):341.
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A nomogram to predict anastomotic leakage after resection 
of the rectosigmoid colon in primary ovarian cancer: from 
the largest study cohort

Ji Hyun Kima, Won Ho Hanb, Dong-Eun Lee, Ki-Ho Youc, Sung Sil Parkc, 
Dong Woon Leec, Sang-Soo Seoa, Sokbom Kanga, Jee-Hee Kimd, Sang-Yoon Parka, 
Myong Cheol Lim a,e,f,g

aCenter for Gynecologic Cancer, Hospital, National Cancer Center, Goyang, Korea
bCenter for Gastric Cancer, Hospital, National Cancer Center, Goyang, Korea 
cCenter for Colorectal Cancer, Hospital, National Cancer Center, Goyang, South Korea.
dDepartment of Anesthesiology, Hospital, National Cancer Center, Goyang, South Korea.
eDepartment of Cancer Control & Population Health, National Cancer Center Graduate School of Cancer 
Science and Policy, Goyang, Korea
fRare and Pediatric Cancer Branch and Immuno-oncology Branch, Division of Rare and Refractory Cancer, 
Research Institute, National Cancer Center, Goyang, Korea
gCenter for Clinical Trials, Hospital, National Cancer Center, Goyang, Korea

Background: The resection of the rectosigmoid colon is one of the crucial cytoreductive surgical 

procedures to minimize residual tumors in ovarian cancer. Anastomotic leakage (AL) after resection 

of the rectosigmoid colon is a critical postoperative complication. AL is related to septic shock and 

delayed initiation of postoperative adjuvant chemotherapy, resulting in poor treatment outcomes 

in the management of primary ovarian cancer. The study aimed to evaluate the risk factors of AL 

and develop a nomogram to predict the risk of AL in primary ovarian cancer from the largest study 

cohort. 

Patients and Methods: We retrospectively reviewed 782 patients with primary ovarian cancer who 

underwent surgical resection of the rectosigmoid colon as part of cytoreductive surgery from January 

2000 to December 2020. AL was defined based on radiologic studies or sigmoidoscopy with the relevant 

clinical finding. Logistic regression analyses were performed to identify the risk factor of AL, and 

a nomogram was developed based on the multivariable analysis. The boot strapped-concordance 

index was used for internal validation of the nomogram and calibration plots were constructed. 

Result: The incidence of AL after resection of the rectosigmoid colon was 4.1% (32/782) in primary 

ovarian cancer. Four variables, including diabetes (OR, 3.38; 95% CI, 1.23-9.24; p=0.018), lower serum 

level of albumin (OR, 2.23; 95% CI, 1.23-4.02; p=0.008), co-operation with distal pancreatectomy 

(OR, 5.43; 95% CI, 2.25-18.3; p=0.001), and macroscopic residual tumor (OR, 3.168; 95% CI, 

1.505-6.669; p=0.002) were identified as significant prognostic factors for AL. The nomogram with 

four risk factors drew a bootstrap-corrected concordance index of 0.73 (95% CI, 0.63-0.82). For easier 

clinical use, the online nomogram is developed ant the link is as follows: https://cienoutsourcing.github.io/. 

Conclusion: Four risk factors for AL after resection of the rectosigmoid colon are identified from the 
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Table. Risk factors associated with anastomotic leak using logistic regression model

Univariable Multivariable (AIC)

OR (95%CI) OR (95%CI)

N EVENT N=782/EVENT=32 p-value N=782/EVENT=32 p-value 

Age at surgery 782 32 0.999(0.967-1.032) 0.948 　 　
BMI, kg/m2 782 32 0.931(0.832-1.040) 0.206

normal :18.5 - 24.9 551 21 1(ref) 0.795 

low: <18.5 55 3 1.456(0.420-5.046) 0.653 

high: ≥25 176 8 1.202(0.523-2.763) 0.993 

Histology 

High grade serous 604 27 1(ref)

Others 178 5 0.618(0.234-1.628) 0.330 

Diabetes 

No 738 27 1(ref) 1(ref)

Yes 44 5 3.376(1.233-9.244) 0.018 2.895(0.954-8.790) 0.061 

Timing of cytoreductive surgery

PCS 513 21 1(ref)

ICS 269 11 0.999(0.474-2.104) 0.998 1(ref)

Serum albumin level (g/dL) 773 32 2.227(1.234-4.016) 0.008 1.919(1.021-3.610) 0.043 

ASA

1 311 12 1(ref) 0.083 

2 424 15 0.914(0.422-1.981) 0.098 

3 or more 47 5 2.966(0.995-8.841) 0.027 

Stage (FIGO 2014) 

I ,II 85 2 1(ref) 0.675 

III 568 25 1.911(0.444-8.216) 0.408 

IV 129 5 1.673(0.317-8.829) 0.746 

Cholecystectomy

No 669 26 1(ref)

Yes 113 6 1.387(0.558-3.449) 0.482 

Distal pancreatectomy

No 756 27 1(ref) 1(ref)

Yes 26 5 6.429(2.254-18.338) 0.001 4.312(1.386-13.415) 0.012 

Residual tumor

Microscopic 479 11 1(ref) 1(ref)

≤1cm or >1cm 303 21 3.168(1.505-6.669) 0.002 2.80(1.306-6.001) 0.008 

Additional bowel resection

No 644 25 1(ref)

Yes 138 7 1.323(0.561-3.124) 0.523 

Use of Anti-VEGF 

No 737 31 1(ref)

Yes 45 1 0.518(0.069-3.880) 0.522 

largest ovarian cancer study cohort. The nomogram from this information provides a numerical risk 

probability of AL, which could be used in preoperative counseling with patients and intraoperative 

decision for accompanying surgical procedures for distal pancreatectomy and prophylactic use of 

ileostomy or colostomy to minimize the risk of postoperative leakage. 
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Use of HIPEC

No 719 30 1(ref)

Yes 63 2 0.753(0.176-3.227) 0.703 　 　
OR, Odds ratio; CI, Confidence interval; BMI, Body mass index; PCS, Primary cytoreductive surgery; ICS, Interval 
cytoreductive surgery; ASA, American Society of Anesthesiology; FIGO, International Federation of Gynecology and 
Obstetrics; HIPEC, Hyperthermic intraperitoneal chemotherapy
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Optimal management of platinum-sensitive relapsed 
ovarian clear cell carcinoma: A multi-center study in Korea

김세익1, 김지현2, 노준호3, 김승호4, 김태은5, 김기동5, 박정열4, 이정원3, 임명철2, 김재원1,*

1서울대학교 의과대학 산부인과학교실, 서울대학교병원 산부인과
2국립암센터 자궁암센터 자궁난소암센터, 국립암센터 산부인과
3성균관대학교 의과대학 산부인과학교실, 삼성서울병원 산부인과
4울산대학교 의과대학 산부인과학교실, 서울아산병원 산부인과
5서울대학교 의과대학 산부인과학교실, 분당서울대학교병원 산부인과

Objective:  Ovarian clear cell carcinoma (OCCC) is associated with a higher recurrence rate and tends 

to develop chemoresistance. Currently, optimal management of recurrent OCCC has not yet been 

established. Thus, we aimed to investigate survival outcomes according to the treatment methods 

in platinum-sensitive relapsed OCCC.

Methods:  From five institutions, we identified OCCC patients who experienced platinum-sensitive 

recurrence between 2007 and 2020, and received second-line chemotherapy. Patients' clinicopathologic 

characteristics and survival outcomes were compared according to the use of cytoreductive surgery 

(CRS) and bevacizumab (BEV).

Results: In total, 139 patients were included: 43 (30.9%) and 36 (25.9%) received secondary CRS and 

BEV-containing chemotherapy regimens, respectively. In the CRS group, 69.8% of patients achieved 

complete resection. In terms of baseline characteristics, the CRS group had significantly lower serum 

CA-125 levels (P<0.001), a smaller number of recurred lesions (P<0.001), and better ECOG performance 

status (P=0.020), than the non-CRS group. However, no differences in the platinum-free interval, 

the proportion of patients with ascites, and BEV users were observed between the two groups. 

Meanwhile, between the BEV and non-BEV groups, no differences in serum CA-125 level (P=0.227), 

ECOG performance status (P=0.085), platinum-free interval (P=0.265), and proportion of patients 

with ascites (P=0.248) were observed. In contrast, the BEV group had a significantly smaller number 

of recurred lesions (P=0.027). During the median observation period of 17.5 months, the CRS group 

showed significantly better progression-free survival (PFS; median, 22.4 vs. 7.2 months; P<0.001) and 

overall survival (OS; 3-year survival rate, 77.6% vs. 33.7%; P<0.001), compared to the non-CRS group. 

Similarly, the BEV group also showed significantly better PFS (median, 15.4 vs. 7.5 months; P=0.042) 

and OS (3-year survival rate, 81.8% vs. 43.8%; P=0.032), compared to the non-BEV group. In 

multivariate analyses adjusting for confounders, including the number of recurred lesions, CRS and 

BEV were identified as independent favorable prognostic factors for PFS and OS.o

Conclusion: Our study results demonstrate that secondary CRS purporting complete resection and 

the use of BEV-containing chemotherapy regimens might be considered in the management of 

platinum-sensitive relapsed OCCC.
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Prognostic impact of erythropoietin-stimulating agents 
during front-line chemotherapy in patients with ovarian 
cancer: A Korea multicenter cohort study

Seung-Hyuk Shim1, Eun-Jung Yang1, Seungjun Lee2, Hee Seung Kim2, 
Shin-Wha Lee3, Chi-Son Chang4, Chel Hun Choi4, Heekyoung Song5, 
Sung Jong Lee5, Suk-Joon Chang6, Myong Cheol Lim7, 8, 9*

1Department Of Obstetrics And Gynecology, Research Institute Of Medical Science, Konkuk University 
School Of Medicine, 263 Achasan-Ro, Gwangjin-Gu, Seoul 05030, Korea
2Department Of Obstetrics And Gynecology, Seoul National University College Of Medicine, Seoul 03080, 
Korea
3Department Of Obstetrics And Gynecology, University Of Ulsan College Of Medicine, Asan Medical Center, 
Seoul, Korea
4Departments Of Obstetrics And Gynecology, Samsung Medical Center, Sungkyunkwan University School Of 
Medicine, Seoul 06351, Korea
5Department Of Obstetrics And Gynecology, Seoul St. Mary’S Hospital, College Of Medicine, The Catholic 
University Of Korea, Seoul, Korea
6Gynecologic Cancer Center, Department Of Obstetrics And Gynecology, Ajou University School Of 
Medicine, Suwon, Korea.
7Center For Gynecologic Cancer And Center For Clinical Trial, National Cancer Center, Goyang, Korea.
8Division Of Tumor Immunology, Research Institute And Hospital, National Cancer Center, Goyang, Korea.
9Department Of Cancer Control And Population Health, Graduate School Of Cancer Science And Policy, 
National Cancer Center, Goyang, Korea.

Background: Studies have suggested that erythropoietin-stimulating agents (ESAs) for chemotherapy-

induced anemia may negatively affect oncologic outcomes in a variety of cancer types. Considering 

the debates of prognostic role of ESA in ovarian cancer, this study aimed to evaluate whether ESA 

treatment during front–line chemotherapy affected progression–free survival (PFS).

Methods: We retrospectively reviewed all consecutive patients who received front-line chemotherapy 

after surgery during 2013–2019 from seven institutions. Patients were divided according to the use 

of ESA during front-line chemotherapy (ESA vs No-ESA). Primary endpoints where PFS. The secondary 

endpoint included occurrence of thromboembolism.

Results: Overall, 1,830 patients (275 for ESA and 1,555 for No-ESA) were identified with median 

follow–up of 41.3 months. The median age was 53.5 (range15–82). ESA group showed significantly 

higher proportion of stage III/IV disease (78.9% vs 62.9%; P<0.001) and gross residual after surgery 

(34.2% vs 23.9%; P<0.001) compared to No-ESA group. In multivariable Cox regression adjusted by 

age, performance status, comorbidity, stage, and postoperative residual disease, use of ESA did not 

affect PFS (adjusted hazard ratio, 0.898; 95% confidence interval [CI], 0.742–1.087; P=0.269). The 

incidence of thromboembolism was 6.9% in the ESA group and 4.9% in the No-ESA group (unadjusted 

odds ratio [OR], 1.444; 95% CI, 0.859–2.429; P=0.166). After adjustment for differences in age, 
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performance status, comorbidity, prior thromboembolic disease, tobacco use, and stage, OR for 

thromboembolism with use of ESA was 1.459 (95% CI, 0.365–5.836).

Conclusions: The current results indicated that use of ESA during front-line chemotherapy does not 

negatively affect PFS in patients with ovarian cancer after surgery and was not associated with 

increased risk of thromboembolism. Further randomized controlled trials are need.
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Session II-2. Plenary session II

Designated discussion

이 선 주 

건국의대

CURRICULUM VITAE

학력사항

1987-1992 서울대 의학과 학사

2003-2005 중앙대 의대 약리학 석사

2006-2008 중앙대 의대 약리학 박사

경력사항

2003-2005 삼성서울병원 전임의

2005-현재 건국대 의학전문대학원 전임교원

2009-2010 M. D. Anderson Cancer Center, Visiting professor

주요논문 

1. Metronomic Activity of CD44-Targeted Hyaluronic Acid-Paclitaxel in Ovarian Carcinoma. Clin Cancer 

Res. 2012 Aug 1;18(15):4114-21.

2. Biologic effects of dopamine on tumor vasculature in ovarian carcinoma. Neoplasia. 2013 

May;15(5):502-10.

3. Bilateral salpingectomy can reduce the risk of ovarian cancer in the general population: A 

meta-analysis. Eur J Cancer. 2016;55:38-46

4. The gene copy number of c-MET has a significant impact on progression-free survival in Korean 

patients with ovarian carcinoma. Hum Pathol. 2017 Jun;64:98-105 

5. Leep electrosurgical excision procedure combined with cold coagulation for cervical intraepithelial 

neoplasia and adenocarcinoma in-situ: a feasible treatment with a low risk of residual/recurrent 

disease. Infectious agents and Cancer. 2020 Oct;15(58)
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Session II-2. Plenary session II

Designated discussion

신 진 우 

가천의대

CURRICULUM VITAE

학력사항

1993.2 고려대학교 의학 학사

2002.2 고려대학교 의학 석사

2004.8 고려대학교 의학 박사

경력사항

2004.9 가천의대 조교수

2008.10 가천의대 부교수

2013.10 가천의대 교수

주요논문 

1. Shin JW, Kim SH, Yoon JY. PTEN downregulation induces apoptosis and cell cycle arrest in uterine 

cervical cancer cells. Experimental and therapeutic medicine. 2021;22(4):1100.

2. Chon S, Lee S, Jeong D, Lim S, Lee K, Shin J. Elevated platelet lymphocyte ratio is a poor prognostic 

factor in advanced epithelial ovarian cancer. Journal of gynecology obstetrics and human 

reproduction. 2021;50(6):101849.

3. Yoo Jung L, Lee YH, Chung DH, Shin JW. A case of acute abdominal pain caused by infarcted 

parasitic leiomyoma. Journal of obstetrics and gynaecology : the journal of the Institute of Obstetrics 

and Gynaecology. 2020;40(1):143-144.

4. Kim YJ, Kim YS, Shin JW, Osong B, Lee SH. Prediction scoring system based on clinicohematologic 

parameters for cervical cancer patients undergoing chemoradiation. Int J Gynecol Cancer. 

2020;30(11):1689-1696.
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Session II-2. Plenary session II

Designated discussion

남 은 지 

연세의대

CURRICULUM VITAE

학력사항

1995.3-2001.2 연세대학교 의학과 학사

2003.9-2006.2 연세대학교 의학과 석사

2006.9-2011.8 연세대학교 의학과 박사

경력사항

2021.3-현재 연세대학교 의과대학 교수, 부인암센터장

2016.3-2021.2 연세대학교 의과대학 부교수

2017.10-2019.8 UCSD, Visiting scholar

2010.3-2016.2 연세대학교 의과대학 조교수

2009.3-2010.2 연세대학교 의과대학 임상조교수

2008.9-2009.1 MD Anderson Cancer Center, Sister Institute Associate

2006.3-2009.2 연세대학교 의과대학 강사

2002.3-2006.2 신촌 세브란스병원 전공의

2001.3-2002.2 신촌 세브란스병원 인턴

주요논문 

1. Genetic profiles associated with chemoresistance in patient-derived xenograft models of ovarian 

cancer. Li L, et al. Cancer Res Treat 2019;3:1117~27.

2. Distinct Clinical Courses of Epithelial Ovarian Cancer with Mutations in BRCA1 5’ and 3’ Exons. Eoh 

K, et al. Anticancer research 2019;12:6947~53.

3. Difference in Risk of Breast and Ovarian Cancer According to Putative Functional Domain Regions in 

Korean BRCA1/2 Mutation Carriers. Park J, et al. Clinical Breast Cancer 2018;5:362~73.

4. MicroRNA-630 inhibitor sensitizes chemoresistant ovarian cancer to chemotherapy by enhancing 

apoptosis. Eoh K, et al. BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

2018;2:513~20.

5. Comparison of Clinical Features and Outcomes in Epithelial Ovarian Cancer according to 

Tumorigenicity in Patient-Derived Xenograft Models. Eoh K, et al. Cancer Res Treat 2017;3:956~63.
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Warner K. Huh (University of Alabama at Birmingham, USA)
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A new powder-type hemostatic agent in gynecologic 
oncologic surgical procedures

박 성 택

한림의대

CURRICULUM VITAE

학력사항

1996-2002 한림대학교 의학 학사

2004-2006 한림대학교 의학 석사

2009-2013 한림대학교 박사 박사

경력사항

2010-2012 가톨릭대학교 서울성모병원 임상강사

2012-현재 한림대학교 강남성심병원 부교수

2018-2019 존스홉킨스 면역치료연수 Research Fellow

주요논문 

1. Role of DDX53 in taxol-resistance of cervix cancer cells in vitro. Biochemical and Biophysical 

Research Communications

2. MicroRNA-548 regulates high mobility group box 1 expression in patients with preterm birth and 

chorioamnionitis. Scientific Reports
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“polymerase epsilon exonuclease” from the “copy number 
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Objective: The need to perform genetic sequencing to diagnose the polymerase epsilon exonuclease 

(POLE) subtype of endometrial cancer (EC) hinders the adoption of molecular classification. We 

investigated clinicopathologic and protein markers that distinguish the POLE from the copy number 

(CN)-low subtype in EC.

Methods: Ninety-one samples (15 POLE, 76 CN-low) were selected from The Cancer Genome Atlas 

EC dataset. Clinicopathologic and normalized reverse phase protein array expression data were 

analyzed for associations with the subtypes. A logistic model including selected markers was 

constructed by stepwise selection using area under the curve (AUC) from 5-fold cross-validation (CV). 

The selected markers were validated using immunohistochemistry (IHC) in a separate cohort.

Results: Body mass index (BMI) and tumor grade were significantly associated with the POLE subtype. 

With BMI and tumor grade as covariates, 5 proteins were associated with the EC subtypes. The stepwise 

selection method identified BMI, cyclin B1, caspase 8, and X-box binding protein 1 (XBP1) as markers 

distinguishing the POLE from the CN-low subtype. The mean of CV AUC, sensitivity, specificity, and 

balanced accuracy of the selected model were 0.97, 0.91, 0.87, and 0.89, respectively. IHC validation 

showed that cyclin B1 expression was significantly higher in the POLE than in the CN-low subtype 

and receiver operating characteristic curve of cyclin B1 expression in IHC revealed AUC of 0.683.

Conclusion: BMI and expression of cyclin B1, caspase 8, and XBP1 are candidate markers 

distinguishing the POLE from the CN-low subtype. Cyclin B1 IHC may replace POLE sequencing in 

molecular classification of EC.
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Ten-year survival for patients with epithelial ovarian 
cancer treated with consolidation hyperthermic 
intraperitoneal chemotherapy

유지근1, 김지현2, 김임현1, 박은영3, 임명철2, 이성종1

1가톨릭대학교 의과대학 산부인과
2국립암센터 부인암센터
3국립암센터 의학통계분석팀

Objective: We aimed to evaluate the long-term efficacy of consolidation hyperthermic intraperitoneal 

chemotherapy (HIPEC) for patients with epithelial ovarian cancer.

Methods: This retrospective study included patients who received consolidation HIPEC at Seoul St. 

Mary’s Hospital between January 1991 and December 2003. Consolidation HIPEC was performed 

during second-look operation for patients who had complete or partial response after primary 

cytoreductive surgery (CRS) and adjuvant platinum-based chemotherapy. HIPEC was performed by 

perfusion of 6L of lactated Ringer’s solution and paclitaxel 175 mg/m2 or carboplatin 350 mg/m2 

at 43-44 ℃ for 90 minutes. Ten-year progression-free survival (PFS) and overall survival (OS) were 

analyzed and compared with patients who underwent second-look operation without HIPEC.

Results: A total of 87 patients were included. Of these, 44 patients (50.6%) received consolidation 

HIPEC, and the other 43 (49.4%) received second-look operation only (No HIPEC). The 10-year PFS 

rate was significantly longer in the HIPEC group compared to the control group (59.1% vs. 34.9%, 

p = 0.032), and there was a marginal significance in the 10-year OS rate in between the two groups 

(59.1% vs. 37.2%, p = 0.054). In a subgroup of patients with stage III, HIPEC group showed significantly 

longer 10-year PFS and OS rate compared with the control group (PFS, 53.8% vs. 14.8%, p = 0.001; 

OS, 38.5% vs. 11.1%, p = 0.036). Multivariate analysis identified HIPEC as an independent favorable 

prognostic factor for the 10-year PFS (adjusted HR 0.49, 95% CI 0.25-0.96, p = 0.039), although not 

for the 10-year OS (adjusted HR 0.60, 95% CI 0.31-1.17, p = 0.133). Patients who underwent HIPEC 

with paclitaxel showed a trend of higher PFS and OS compared with those who underwent HIPEC 

with carboplatin, although the result was not statistically significant (PFS, adjusted HR 0.39, 95% CI 

0.13-1.2, p = 0.102; OS, adjusted HR 0.31, 95% CI 0.03-1.1, p = 0.070). Adverse events more common 

in the HIPEC group were thrombocytopenia, elevated liver enzyme, and wound complications. 

However, these adverse events were reversible and did not delay subsequent consolidation 

chemotherapy.

Conclusion: The consolidation HIPEC demonstrated a significant improvement in 10-year PFS and 

a marginally significant improvement in 10-year OS in patients with epithelial ovarian cancer, with 

acceptable toxicity
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Table 1. Clinical characteristics of each groups　
　 HIPEC (N=44) No HIPEC (N=43) p-value
Age, yr (range) 48 (21-76) 46 (21-70) 0.986 

BMI, kg/m2 22.4 (16.4-34.1) 23.5 (17.5-33.7) 0.492 

HBP 5 (11.4) 2 (4.7) 0.434 
DM 2 (4.6) 2 (4.7) 1.000 
FIGO Stage 0.342 

I 8 (18.2) 11 (25.6)
II 10 (22.7) 5 (11.6)
III 26 (59.1) 27 (62.8)

Cell type 0.011 
High-grade serous carcinoma 26 (59.1) 36 (83.7)
Non-high grade serous carcinoma 18 (40.9) 7 (16.3)

Mucinous 5 (11.4) 4 (9.3)
Endometrioid 8 (18.2) 2 (4.7)
Clear cell 2 (4.5) 1 (2.3)
Poorly differentiated 3 (6.8) 0 (0)

Grade 0.202 
Well differentiated 5 (11.6) 1 (2.4)
Moderate - poorly differentiated 38 (88.4) 41 (97.6)

Initial CA125, IU/ml 285.4 (14.9-8340) 494.4 (16-5222) 0.299 
CA125 at second-look operation, IU/ml 8.1 (0.8-320) 11 (1-97.8) 0.375 
Chemotherapy cycles before second-look surgery 12 (3-20) 9 (6-18) 0.540 
Residual disease at second-look operation 0.173 

No disease 33 (75.0) 26 (60.5)
With disease 11 (25.0) 17 (39.5)

Residual disease after second-look operation 0.549 
Microscopic 39 (88.6) 36 (83.7)
Macroscopic 5 (11.4) 7 (16.3)

HIPEC regimen
Carboplatin 29 (65.9) 0 (0)
Paclitaxel 14 (31.8) 0 (0)
Carboplatin + paclitaxel 1 (2.3) 0 (0)
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Figure 1. Kaplan-Meier survival curve of each groups. A) Progression-free survival, B) overall survival of patients with or 
without HIPEC treatment; C) progression-free survival, D) overall survival of patients according to HIPEC regimen.
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Genome-based molecular classification and 
clinicopathological features in Korean patients with 
endometrial cancer

Kyung Hee Han1, Se-Ik Kim2, Maria Lee2, Ju-Won Roh1, Noh Hyun Park2

1Gynecologic Cancer Center, Department of Obstetrics and Gynecology, CHA University Ilsan Medical 
Center, Goyang-si, Gyeonggi-do. Korea
2Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea 

Objective: Since the Cancer Genome Atlas Research Network published a landmark study addressing 

genomic classification for endometrial cancer, practical classifications using surrogate molecular 

markers have been proposed: the ProMisE and the WHO classifications.

To evaluate the feasibility and clinical implications of an integrative classification method 

incorporating digital droplet polymerase chain reaction (ddPCR) and immunohistochemical (IHC) 

staining for patients with endometrial cancer in Korea.

Methods: A total of 162 patients with endometrial cancer who underwent primary surgical treatment 

between January 2014 and October 2018 in the Seoul National University Hospital were identified. 

Using tissue from formalin-fixed, paraffin-embedded blocks, ddPCR for POLE mutation and 

immunohistochemical staining for MLH1, PMS2, MSH2, MSH6, and p53 were performed. Patients 

were classified into four groups: POLE mutation, mismatch repair (MMR) deficiency, p53 abnormality, 

and p53 wild type. Clinicopathological characteristics and survival outcomes were identified.

Results: The median follow-up period was 43.5 (range, 0.30–86.67) months. The median age was 57.2 

(range, 28.0–85.9) years old, and the median value of body mass index was 24.7 (range, 16.0–43.7) 

kg/m2. Patients were classified into four groups: POLE mutation (n=19, 11.7%), mismatch repair (MMR) 

deficiency (n=47, 29.0%), p53 abnormality (n=26, 16.0%) and p53 wild type (n=74, 45.1%). Six patients 

(3.7%) were multiple classifiers, among whom four had concurrent POLE mutations and MMR 

deficiency. Progression-free survival (PFS) was associated with the ProMisE (P=0.011) and the WHO 

(P=0.009) classifications by the Kaplan-Meier analyses with log-rank tests. The Harrell’s C-index was 

0.63 for PFS by the ProMisE classification, and that was 0.64 for PFS by the WHO classification. In 

multivariate analyses with Cox’s proportional hazard model as a reference for the p53 abnormality 

group, the POLE mutation and the MMR deficiency group of the WHO classifications were significantly 

associated with PFS (P=0.046 and P=0.062).

Conclusion: Integrative molecular classification using ddPCR and IHC was feasible and practical to 

predict prognosis of endometrial cancer in Korea. The WHO classification was good to categorize 

multiple classifiers. The ProMisE classification was comparable to the WHO classification to predict 

survival.
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Anticancer effect of fenbendazole according to drug 
delivery mode in ovarian cancer models

Chi-Son Chang1, Ji-Yoon Ryu2, Young-Jae Cho2, Jung-Joo Choi2, 
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Jeong-Won Lee1,*

1Department of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of 
Medicine, Seoul, Korea
2Research Institute for Future Medicine, Samsung Medical Center, Sungkyunkwan University School of 
Medicine, Seoul, Korea
3Department of Immunology, School of Medicine, Konkuk University, Chungju, Korea

Objective: Epithelial ovarian cancer (EOC) has a poor prognosis because of high recurrence rate due 

to chemoresistance, and there is an unmet need to find new therapeutic drugs. Fenbendazole (FZ) 

is an anti-helminthic drug acting as microtubule-disrupting agent, and previous studies suggested 

this drug to have anticancer effects. However, the poor water solubility of FZ limits its potential for 

cancer therapy. In this study, we combined FZ with poly (lactic-co-glycolic acid) (PLGA) nanoparticles 

to obtain hydrophilicity. We further investigated the anticancer effect of FZ with different drug 

delivery method on EOC cell lines in both in vitro and in vivo.

Methods: EOC and normal epithelial cell lines were treated with FZ, and cell survival was assessed 

using MTT assay. The effect of FZ on tumor growth in orthotopic mouse xenografts of EOC cell line 

was examined. To improve systemic delivery of FZ by converting fat-soluble drugs to hydrophilic, 

we prepared FZ-encapsulated PLGA nanoparticles (FZ-PLGA-NPs). We investigated the preclinical 

efficacy of FZ-PLGA-NPs with in vitro and in vivo models including patient-derived xenograft (PDX) 

for human EOC.

Results: In cell proliferation experiments, FZ showed non-specific cytotoxicity not only in both 

chemosensitive (A2780, HeyA8, SKOV3ip-1) and chemoresistant (A2780-CP20, HeyA8-MDR, 

SKOV3-TR) EOC cells but also in normal epithelial cell lines (IOSE, 283T, HUVEC). However, in 

xenograft mouse models of EOC using HeyA8 and HeyA8-MDR, there were no effect on tumor 

reduction when treated with either 1mg or 10mg of FZ orally. When administered intraperitoneally, 

FZ was not absorbed but aggregated in intraperitoneal space. We hypothesized that FZ was not 

absorbed into the body due to its poor water solubility, so we synthesized FZ-PLGA-NPs to obtain 

water solubility and enhance drug absorption. Loading efficiency of FZ in FZ-PLGA-NP was 89%. 

In cell proliferation experiments of FZ-PLGA-NP in EOC cell lines showed similar results with FZ alone 

showing cytotoxic effect among all cells. In in vivo experiments of xenograft mouse model with HeyA8 

and HeyA8-MDR, FZ-PLGA-NP (containing 1mg of FZ) intravenous injection demonstrated 

significantly reduced tumor weight compared to control group. FZ-PLGA-NP also showed anti-cancer 



대한부인종양학회 제37차 춘계학술대회

108

effect in PDX model of chemosensitive high grade serous ovarian cancer.

Conclusion: This study demonstrated anticancer effect of FZ to EOC cells in water soluble form of 

FZ-PLGA-NPs. This result suggests that nanoparticle mediated drug delivery system could be a new 

strategy for drug repositioning.
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Open versus minimally invasive radical hysterectomy in 
early-stage cervical cancer with usual type 
adenocarcinoma and adenosquamous carcinoma: A 
two-center retrospective study with central pathology 
review

Se Ik Kima, Yeorae Kimb, Maria Leea, Hyojin Kimc, Cheol Leed, Hee Seung Kima, 
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a
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b
Department of Obstetrics and Gynecology, Seoul National University Bundang Hospital, Seongnam, Korea

c
Department of Pathology, Seoul National University Bundang Hospital, Seongnam, Korea

d
Department of Pathology, Seoul National University College of Medicine, Seoul, Korea

Objective: Poor survival outcomes of minimally invasive surgery (MIS) in LACC trial might not be true 

in unexposed small tumor. However, because of relatively low incidence of endocervical 

adenocarcinoma compared to squamous cell carcinoma of uterine cervix, the survival impact of MIS 

radical hysterectomy (RH) has not been well investigated in endocervical adenocarcinoma patients. 

Since the WHO classification was revised in 2020, pathologic re-evaluation and update of the previous 

diagnosis is necessary. We aimed to compare survival outcomes of open vs. MIS RH in patients with 

early cervical cancer of two representative histologic subtypes of adenocarcinoma through central 

pathologic review.

Methods: Medical records of patients with 2009 FIGO stage IB endocervical adenocarcinoma who 

underwent primary Type C RH were retrospectively reviewed with specimen review by two 

pathologists. According to the 5th edition of the WHO classification, usual type adenocarcinoma 

(UAC) and adenosquamous carcinoma (ASC) were included in this study. Clinicopathologic 

characteristics and survival outcomes were compared between open and MIS RH groups. Subgroup 

analysis by histologic subtype was also conducted.

Results: In total, 161 patients were included: 136 UAC and 25 ASC. Median observation period was 

55.5 months (interquartile range, 32.5-76.1). Patients with UAC and ASC showed similar 

progression-free survival (PFS) (5-year PFS rate, 81.4% vs. 73.1%; P=0.156) and overall survival (OS) 

(P=0.241). Open group (n=62) had larger tumor size (median, 33.0 mm vs. 12.0 mm; P<0.01), more 

frequent parametrial invasion (19.7% vs. 4.0%; P=0.001) and lymph node metastasis (37.1% vs. 3.0%; 

P<0.001), and, therefore, received adjuvant treatment more frequently (59.7% vs. 23.2%; P<0.001), 

than MIS group (n=99). However, the open and MIS groups observed no differences in PFS (5-year 
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PFS rate, 83.1% vs. 75.1%; P=0.156) and OS (P=0.167). Multivariate analysis adjusting confounders 

showed that survival outcomes of MIS and open groups were not different: PFS(adjusted HR, 1.026; 

95% CI, 0.435-2.421; P=0.953) and OS (adjusted HR, 0.360; 95% CI, 0.033-3.935; P=0.403). Subgroup 

analysis by histologic subtype showed similar PFS between open and MIS groups both in UAC and 

ASC (5-yr PFS, 77.1% vs. 83.3%; P=0.329 and 66.7% vs. 80.0%; P=0.407, respectively). 

Conclusions: The study results suggest that MIS RH was associated with neither higher recurrence 

nor higher mortality rates than open RH in early cervical cancer patients with UAC and ASC.
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integrating of 18F-FDG PET/CT parameters and CA-125
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1Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea
2Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea
3Department of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of 
Medicine, Seoul, Korea
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†
These authors equally contributed to the manuscript.

Objectives: There is no optimal preoperative model predicting complete primary cytoreduction in 

patients with advanced ovarian cancer. If complete cytoreduction is not achievable, neoadjuvant 

chemotherapy can be an alternative treatment option. Thus, we aimed to develop a model predicting 

complete cytoreduction in primary cytoreductive surgery (CRS) using clinicopathologic 

characteristics and 18F-FDG PET/CT-derived parameters in advanced ovarian cancer.

Methods: We retrospectively identified patients with stage III-IV ovarian cancer who underwent 

primary CRS between June 2013 and February 2020 at Seoul National University Hospital and Samsung 

Medical Center for development of a prediction model and for its validation, respectively. Complete 

cytoreduction was defined as grossly no residual tumor after CRS. We divided abdominal cavity into 

three sections in 18F-FDG PET/CT images. The number of lesions in each section was counted and 

visual grading was conducted. Then, standardized uptake value (SUV), metabolic tumor volume (MTV), 

and total lesion glycolysis (TLG) were estimated. We constructed various prediction models for 

complete cytoreduction by combination of clinicopathologic characteristics and 18F-FDG 

PET/CT-derived parameters. Predictive performance of each model was assessed based on area under 

the receiver operating characteristic curve (AUC). The model showing highest AUC was selected and 

its performance was evaluated for validation.

Results: Prediction models for complete cytoreduction were designed with an independent 

development cohort (n=159). In the process of variable selection, MTV, TLG, and the number of lesions 

above the renal vein were selected among 18F-FDG PET/CT parameters with other clinical variables 

including serum CA-125 level by AUC basis. The highest predictive performance was achieved by 
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combination of serum CA-125 level (<750 or ≧750 IU/ml), the number of lesions above the renal 

vein (<2 or ≧2) and MTV above the renal vein with AUC of 0.770. This three-parameter prediction 

model was finally selected for validation with another independent cohort (n=169). The model 

predicted complete cytoreduction with AUC of 0.777.

Conclusion: We successfully developed and validated the 18F-FDG PET/CT-based predictive model 

for complete cytoreduction. This result may be helpful for gynecologic oncologists to choose primary 

CRS or neoadjvuant chemotherapy in patients with stage III-IV ovarian cancer in real-world clinical 

practice. 
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Combination effect of poly (ADP-ribose) polymerase 
inhibitor and DNA demethylating agents for treatment of 
epithelial ovarian cancer
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Objective: Poly (ADP)-ribose polymerase inhibitors (PARPi) are effective clinical agents for treatment 

of epithelial ovarian cancer (EOC) harboring BRCA mutations as well as those without BRCA mutations. 

In this study, we evaluate the efficacy of combined PARPi and DNA methyltransferase inhibitor 

(DNMTi) in EOCs.

Methods: Expression levels of DNMT1 and PARP1 proteins in EOC cells were assessed using western 

blot analysis and immunohistochemistry. To evaluate the effects of co-treatment of PARPi (olaparib) 

and DNMTi (5-azacitidine, 5-AZA), we performed cell proliferation, apoptosis, and wound-healing 

assays in EOC cells. In addition, we performed in vivo experiments using both cell-line and 

patient-derived xenograft (PDX) models of EOC. 

Results: The combination of olaparib and 5-AZA significantly inhibited cell proliferation and 

migration and induced apoptosis compared with olaparib or 5-AZA alone in EOC cell lines including 

A2780, HeyA8, A2780-CP20, and HeyA8-MDR. Moreover, in vivo experiments with this combination 

showed significantly decreased weight and nodule numbers of tumors in cell-line xenograft models 

with A2780 cells and a PDX model compared with control, olaparib, and 5-AZA groups. As a potential 

mechanism, the expression of intracellular reactive oxygen species (ROS) and its related proteins, 

including p-ERK, NRF2, p-p38, HO-1, and γH2AX, was affected in EOC cells. 

Conclusions: Co-treatment with PARPi and DNMTi had a significant anti-tumor effect in EOC cells. 

This combination might be a potential therapeutic strategy for EOCs.

Keywords: Olaparib; 5-AZA; Epithelial ovarian cancer; Patient-derived xenograft; Animal model
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Fig. 1. Expression of DNMT1 and PARP1 proteins in EOC cells. The expression of DNMT1 and PARP1 in EOC cell lines was 
analyzed by western blot (A) and immunohistochemistry in the tissues of xenograft models (B). Photograph was taken at 
magnification *200.
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Fig. 2. Cell proliferation with co-treatment of 5-AZA and olaparib in EOC cells. The effect of 5-AZA (A) or olaparib (B) alone
on EOC cell proliferation at 72 hours. Co-treatment with 5-AZA and olaparib significantly inhibited cell proliferation, as 
evaluated by the MTT assay (C). All experiments were repeated three times. Error bars represent standard error of the mean
(s.e.m.).
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Fig. 3. Apoptosis assay of co-treatment with 5-AZA and olaparib in EOC cells. Apoptotic cell death was measured by FACS 
analysis detecting Annexin V (A) after 48 hr of treatment and was measured by ELISA for detecting active caspase-3 at 48 
hr after treatment (B). In all EOC cells, the apoptotic population significantly increased after treatment. All experiments were 
repeated three times. The error bars represent the standard error of the mean (s.e.m.).
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Fig. 4. The combined effect of 5-AZA and olaparib on cell migration of EOC cells. Wound healing was delayed (A) and decreased 
cell migration was achieved using the Cytoselect 24-well cell migration kit (B) after 5-AZA with olaparib treatments. All 
experiments were repeated three times. The error bar represents the standard error of the mean (s.e.m.).
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Fig. 5. In vivo efficacy of co-treatment with 5-AZA and olaparib in cell-line xenograft and PDX models of EOC. Combination 
treatment of olaparib and 5-AZA significantly decreased tumor weight and tumor nodules compared with other groups in 
the A2780 model (A). In the A2780 mouse model, tumor cell proliferation based on Ki-67 immunohistochemistry of harvested 
tumor tissues was significantly decreased in the combination group. Conversely, the TUNEL assay showed higher apoptosis 
in the combination group. Similar results were obtained in the EOC PDX model (C).
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Evaluation of anti-cancer efficacy of siRNA targeting 
HPV16 E6 and E7 combined with cisplatin in cervical cancer 
cells xenograft mouse model

Minjeong Park, Shin-Wha Lee*, Sung Wan Kang†, Yong-Man Kim

Department of Obstetrics and Gynecology, Asan Medical Center, University of Ulsan College of Medicine, 
Seoul, Korea
†Asan Institute for Life Sciences, Seoul, Korea, Republic of Asan Institute for Life Sciences, Seoul, Korea

Background: High-risk human papillomavirus (HPV) type 16 is the major etiological agent found in 

more than 60% of patients with cervical cancer and associated with cancer development and 

progression. Persistent expression HPV E6 and E7 oncoproteins are essential for the initiation and 

maintenance of cervical cancer. The therapeutic approaches targeting HPV E6 and E7 have been 

proved to be highly efficient in killing malignant cells. The suppression of HPV 16 E6/E7 expression 

by the short interfering RNA (siRNA) was more effective in combination therapy with cisplatin (CDDP) 

for cervical cancer. ENB101-LNP is an ionizable lipid nanoparticles (LNPs) encapsulating siRNA 

targeting E6/E7 of HPV 16 for delivery to the tumor cells.

Methods: To investigate the anticancer efficacy and mechanism of ENB101-LNP combined with 

cisplatin in cervical cancer; the xenograft model was generated by the injection of CaSki cells 

subcutaneously into BALB/c nude mice. Mice were randomly divided into six groups: 1) blank control; 

2) 1mg/kg ENB101-LNP; 3) 3mg/kg ENB101-LNP; 4) CDDP; 5) 1mg/kg ENB101-LNP-CDDP; 6) 3mg/kg 

ENB101-LNP-CDDP. ENB101-LNP was treated with intravenous injection three times weekly for 3 

weeks and CDDP was treated with IP injection once a week for 3 weeks. Tumor growth curves were 

plotted to calculate the tumor inhibition rate. Mice were sacrificed one week after the last treatment 

and the tumor tissues were investigated by histopathology and immunohistochemical staining.

Results: Compared with the control and the other treatment groups, the tumor growth was significantly 

inhibited (P < 0.05). The tumor inhibition rate was 29.7% in 1mg/kg ENB101-LNP group, 29.6% in 

3mg/kg ENB101-LNP group, 34.0% in CDDP group, 47.0% in 1mg/kg ENB101-LNP-CDDP group. At 

the dose of 3mg ENB101-LNP/kg combined with CDDP exhibited superior antitumor efficacy, the 

tumor inhibition rate was 68.8%. The combination treatment of ENB101-LNP with CDDP showed 

increase in apoptotic cells.

Conclusions: The ENB101-LNP inhibiting E6 and E7 of HPV 16 in combination with CDDP showed 

promising anticancer activity in the cervical cancer cells xenograft mouse model.
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Plasma-activated medium inhibits cancer stem cell-like 
properties and exhibits a synergistic effect in combination 
with cisplatin in ovarian cancer

Woo Yeon Hwang1, Da Young Kang1, Jung Woo Kim1, Ji Eun Jung1, Dong Soo Suh2, 
Ki Hyung Kim2, Young Joo Lee1, Young Sun Kim1, Min Hyung Jung1 and 
Byung Su Kwon1*

1경희대학교 의과대학 산부인과학교실
2부산대학교 의과대학 산부인과학교실

Ovarian cancer stem-like cells (CSCs) have been implicated in tumor recurrence, metastasis, and drug 

resistance. Accumulating evidence has demonstrated the antitumor effect of plasma-activated 

medium (PAM) in various carcinomas, including ovarian cancer. Thus, PAM represents a novel 

onco-therapeutic strategy. However, its impact on ovarian CSCs is unclear. Here, we show that ovarian 

CSCs resistant to high-dose conventional chemotherapeutic agents used for ovarian cancer treatment 

exhibited dose-dependent sensitivity to PAM. In addition, PAM treatment reduced the expression 

of stem cell markers and sphere formation, along with the ALDH1+ or CD133+ cell population. We 

further investigated the effect of PAM in combination with other chemotherapeutics on ovarian CSCs 

in vitro. PAM exhibited synergistic cytotoxicity with cisplatin but not with paclitaxel and doxorubicin. 

In a peritoneal metastasis xenograft model established by intraperitoneal spheroid injection, PAM 

intraperitoneal therapy significantly suppressed peritoneal carcinomatosis (tumor size and number), 

with a more significant decrease observed due to the combined effects of PAM and cisplatin with 

no side effects. Taken together, our results indicate that PAM inhibits ovarian CSC traits and exhibits 

synergetic cytotoxicity with cisplatin, demonstrating PAM as a promising intraparietal chemotherapy 

for enhancing antitumor efficacy and reducing side effects.

Keywords: Ovarian cancer stem cells; Plasma-activated medium; Cisplatin; Synergistic cytotoxicity
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Fig. 1. Experimental setup for plasma activated-medium (PAM) preparation. (A) Photograph of the experimental setup used
for dielectric barrier discharge (DBD) non-thermal cold atmospheric plasma (CAP) treatment. (B) Representative image of
CAP using argon gas. The power was adjusted to 10 W and the flow rate of argon gas was 1 L/min. All experiments were 
conducted under a hood. (C) Optical emission spectra analysis of argon plasma treated in RPMI-1640 medium. Optical 
emission spectrum of the argon plasma in the range of 200−1000 nm. (D and E) CAP and PAM showed a highly cytotoxic
and similar effect on ovarian cancer cells. Statistical significance was determined using the unpaired Student's t-test (*p <
0.05, **p < 0.01, ***p < 0.001). Data represent the mean ± SD of triplicates.
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Fig. 5. Antitumor effects of combination treatment with cisplatin (CDDP) and plasma activated-medium (PAM) in a xenograft 
nude mouse model of ovarian cancer. (A) Intraperitoneal (i.p.) human tumor xenografts of SKOV3 spheroids and antitumor 
effects of PAM120s or CDDP (20 mg/kg) alone and in combination with PAM120s and CDDP (20 mg/kg). Macroscopic images 
of i.p. models of human ovarian cancer SKOV3 spheroids. Yellow arrows indicate intraperitoneal tumors. (B) Representative 
photographs of tumors collected from the different mouse groups. (C, D) Total tumor number and total tumor weight; the 
data are presented as the mean ± SD (n = 5 per group). Statistical significance (*p < 0.05, **p < 0.01, ***p < 0.001) was determined 
using the Student’s t-test. (E) Tumor tissue sections from the indicated treatment groups were subjected to 
immunohistochemistry staining using an anti-aldehyde dehydrogenase 1 (ALDH1) antibody. Hematoxylin was used for 
counterstaining. Scale bar, 100 μm. (F) Body weight of xenograft nude mice (n = 5) measured every week and means of the 
body weight of each group. (G) Liver function tests (aspartate aminotransferase, alanine aminotransferase) and kidney 
function tests (creatinine) performed after PAM120s, CDDP (2 mg/kg), and PAM120s and CDDP (2 mg/kg) combination 
treatment in xenograft nude mice. Blood samples were collected from the mouse heart on the final day.



124

Anti-cancer activity of cabozatinib and temozolomide and 
their efficacy for uterine leiomyosarcoma in a mouse 
xenograft model

노준호, 조영재, 류지윤, 최정주, 황재령, 최주연, 이정원*

삼성서울병원 산부인과

Objective: Leiomyosarcoma is a rare gynecologic tumor, representing 1 to 3% of uterine cancer. 

Previous studies demonstrated that cabozantinib inhibits multiple receptor tyrosine kinase including 

MET, VEGFR2, RET, AXL, KIT and TIE-2, thereby exerting anti-cancer activity in multiple solid tumors. 

Temozolomide has also been shown to demonstrate anti-cancer activity in soft tissue sarcomas 

including leiomyosarcoma. The objective of this study is to evaluate the anti-cancer activity of 

cabozatinib and temozolomide and their efficacy for uterine leiomyosarcoma in a mouse xenograft 

model.

Methods: Human uterine leiomyosarcoma cell lines, including MESSA, SK-UT-1, SKN, and SK-LMS-1, 

were used to evaluate the anti-cancer activity of cabozatinib and temozolomide and their 

combination. The optimal dose of each drug was determined by MTT (3-(4,5-Dimethylthiazol-2yl)

-2,5-diphenyltetrazolium bromide) assay. Cellular viability and apoptosis were assessed at 24 hours 

and 48 hours after cabozatinib or temozolomide administration. The tumor weight of the SK-LMS-1 

xenograft mouse model and a patients-derived xenograft (PDX) model of leiomyosarcoma treated 

with cabozatinib or temozolomide was measured.

Results: Cabozatinib and temozolomide significantly decreased the growth and viability of all 

leiomyosarcoma cell lines. This inhibitory effect was more pronounced when cabozatinib (0.50 µM) 

and temozolomide (0.25 µM or 0.50 µM) were administered together (p-value < 0.05). Cellular apoptosis 

of SKN and SK-LMS-1 also significantly increased when they were treated with cabozatinib and 

temozolomide together. In vivo studies with PDX models demonstrated that both single and combined 

administration of cabozatinib (30mg/kg/day, per os administration) and temozolomide (40mg/kg/

day, intraperitoneal injection) had inhibitory effects on tumor growth by showing tumor volume 

reduction (78.9%) and tumor weight reduction (92.8%) with only mild toxicity (p-value < 0.05).

Conclusion: The addition of cabozatinib to temozolomide offers synergetic anti-cancer effects in 

leiomyosarcoma cell lines and xenograft mouse models. These results warrant further investigation 

for their clinical use.

Keywords: Cabozatinib, gynecology, leiomyosarcoma, temozolomide, xenograft
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Effect of post-operative hormone replacement therapy on 
survival in women with ovarian cancer

지은정1, 김기동2, 이방현3,*, 황성욱3, 최화연3, 이경진3, 이민경3, 김용범2

1분당서울대학교병원, 의학연구협력센터,
2서울대학교 의과대학 산부인과학교실, 분당병원산부인과,
3인하대학교 의과대학 산부인과학교실

Background: Previous studies have reported that hormone replacement therapy (HRT) after surgery 

for ovarian cancer has no significant effect on survival. However, a prospective study and a randomized 

controlled study have shown survival benefit of HRT administration. This study investigated the effect 

of post-operative HRT on survival in women with ovarian cancer using the nationwide cohort study.

Materials and methods: We selected 1,940 eligible women from the Korean Health Insurance Review 

and Assessment Service database. Women with the first diagnostic code for ovarian cancer after 60 

years old and those receiving HRT first after one year from primary surgery were excluded. Women 

with HRT were defined as women that received prescriptions for HRT ≥30 days within one year after 

primary surgery. The data from 274 women with HRT and 1,666 women without HRT were used for 

analysis. Cox Proportional Hazard Regression model was used to analyze associations between 

variables and overall survival (OS), and OS according to duration of HRT. Kaplan-Meier curves with 

the log-rank test for OS were constructed. Restricted mean survival times (RMST) were evaluated.

Results: Age at diagnosis of ovarian cancer was significantly older in women with HRT than in women 

without HRT (40.5 ± 9.8 vs. 38.9 ± 13.4 years, P=0.024). When adjusted for other variables, women 

with HRT were associated with significant increase in OS than women without HRT (HR 0.638; 95% 

CI 0.43-0.947; P=0.026). A comparison of Kaplan–Meier curves showed a significant higher OS in 

women with HRT than in women without HRT (P=0.042). Median OS cannot be measured because 

death rate was less than 50%. In RMST for OS, ratio of women with HRT to women without HRT 

increased with time (P = 0.017). RMSTs were not different between both the groups at 1 and 3 years, 

whereas those at 5, 10, and 11.5 years significantly increased in women with HRT than in women 

without HRT (Ratio: 5 years, 1.026 (1.004-1.048), P=0.021; 10 years, 1.038 (1.004-1.073), P=0.026; 

11.5 years, 1.045 (1.007-1.084), P=0.02). Moreover, Kaplan–Meier curves showed a significant 

difference in OS according to duration of HRT (P <0.001). OS significantly increased in women with 

HRT for >5 years than in women with HRT for ≤6 months (HR 0.266; 95% CI 0.081-0.879; P=0.03). 

Conclusions: Post-operative HRT improved survival in women with ovarian cancer. Effects of HRT 

on survival increased with time and further in long-term use of HRT.

Keywords: hormone replacement therapy, ovarian cancer, overall survival, surgery
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Figure 1. OS according to HRT in women with ovarian cancer.

Figure 2. OS according to duration of HRT in women with ovarian cancer.
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Efficacy and potential pitfalls of pre-operative PET-CT in 
endometrial cancer patients undergoing one-step and 
two-step sentinel lymph node mapping: Is PET-CT negative 
really node negative?

Yoo-Na Kim, Dahye Lee, Yong Jae Lee, Jung-Yun Lee, Eun Ji Nam, Sunghoon Kim, 
Young Tae Kim, Sang Wun Kim*

Yonsei University College of Medicine, Department of Obstetrics and Gynecology

Background: Lymph node enhancement intensity and its anatomical location based on pre-operative 

PET-CT help guide the surgical staging of endometrial cancer undergoing sentinel lymph node (SLN) 

mapping. However, false negative lymph node finding on PET-CT may also result in potential 

undertreatment. Thus, we stratified patients into PET-high risk (HR: suspicious for borderline 

enhancement or likely metastatic) vs. PET-low risk (LR: unequivocally negative or most likely 

physiologic enhancement), and then assessed the rate and anatomical pattern of SLN metastasis. 

Method: We retrospectively analyzed endometrial cancer patients who underwent laparoscopic or 

robotic surgical staging with SLN mapping at Severance Hospital from July 2014 to April 2021. Chart 

review was performed for number of SLN harvested, pattern of SLN metastasis (i.e., pelvic only, both 

pelvic and paraaortic, and isolated paraaortic), metastatic SLN and non-SLN, and the final clinical 

stage. 

Result: After excluding 2 patients who did not undergo pre-operative PET-CT, 475 patients who 

underwent one-step (n=276) and two-step (n=191) SLN mapping were identified and classified at 

PET-LR (n=434) and PET-HR (n=32). The overall accuracy rate of PET-CT was 92.5%. Moreover, LN 

metastasis was identified in 21 out of 434 PET-LR patients and 18 out of 32 PET-HR patients, leading 

to a false negative rate of 4.8% and false positive rate of 43.8%. Among PET-LR patients, number of 

paraaortic SLN harvested was higher in the two-step group (median of 2, range: 0-13) compared to 

one-step (median 0, range: 0-3) (p <0.001), whereas no such difference was observed among PET-HR 

patients. Among PET-LR patients, two-step identified 4 patients had metastatic paraaortic SLN (2.3%), 

including 3 patients with isolated paraaortic SLN metastasis; no metastatic paraaortic SLN was found 

in one-step. Among PET-HR patients, paraaortic metastasis was identified in 5 two-step patients 

(35.7%) and 3 one-step patients (16.7%) (p=0.252), and in the PET-HR group the overall isolated 

paraaortic SLN metastasis rate was 4 out of 32 (12.5%). Overall, among 36 patients with SLN metastasis, 

excluding 18 patients whose LN involvement was missed by PET-CT, anatomical distribution based 

on pre-op PET-CT was concordant with the distribution based on SLN in 14 out of 18 patients (78%).s

Conclusion: PET-CT is useful for pre-operative risk stratification of endometrial cancer patients, 
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suggested by accuracy rate of 92.5% and the large proportion of patients with lymph node metastasis 

in PET-HR patients. However, PET-CT showed false negative rate of 4.8%. In PET-LR group, two step 

mapping may help identify patients with paraaortic lymph node metastasis. 

LN negative LN positive
PET-LR 413 21
PET-HR 14 18
Accuracy: 0.925 (95% CI 0.897 – 0.947)
Sensitivity: 0.967
Specificity: 0.462
PPV: 0.952
NPV: 0.563

Table 1. Performance of PET-CT with respect to LN metastasis

PET-LR group (n=434)
One step
(n=258) 

Two step
(n=176)

Patients with metastatic SLN 9 (3.5%) 9 (5.1%) 0.556
Patients with metastatic pelvic SLN 9 (3.5%) 6 (3.4%) 1.000
Patients with metastatic paraaortic SLN 0 (0%) 4 (2.3%) 0.027
SLN metastasis pattern 

No SLN metastasis
Pelvic only 
Pelvic + Paraaortic 
Paraaortic only 

249
9 
0
0

167
5 
1
3

0.087

PET-HR group (n=32)
One step

(n=18)
Two step

(n=14)
Patients with metastatic SLN 10 (55.6%) 8 (57.1%) 1
Patients with metastatic pelvic SLN 8 (44.4%) 6 (42.9%) 1
Patients with metastatic paraaortic SLN 3 (16.7%)* 5 (35.7%) 0.252
SLN metastasis pattern 

No SLN metastasis
Pelvic only 
Pelvic + Paraaortic 
Paraaortic only

8
7
1
2

6
3
3
2

0.531

Table 2. Number of patients with metastatic lymph node 
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Survival outcomes from laparoscopic radical hysterectomy 
in conization-skipped, stage IB1 cervical cancer

Hyunji Lim, Se Ik Kim, Hee Seung Kim, Hyun Hoon Chung, Jae-Weon Kim, 
Noh Hyun Park, Yong-Sang Song, Chel Hun Choi†, Maria Lee*

1Department of Obstetrics and Gynecology, Seoul National University College of Medicine,
2Department of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of 
Medicine 

Objective: Recently, we demonstrated that preoperative cervical conization might reduce the disease 

recurrence rate in early cervical cancer patients who undergo primary radical hysterectomy (RH) by 

a minimally invasive surgical (MIS) approach. However, cervical conization is not mandatory as per 

the current clinical practice guidelines. Thus, this study purposed to compare survival outcomes 

between MIS RH and open RH among patients who did not receive preoperative conization.

Methods: From cervical cancer cohorts of two institutions, we identified pathologically node-negative, 

margin-negative, parametria-negative, 2018 FIGO stage IB1-IB2 cervical cancer patients who 

received primary Type C RH between July 2006 and June 2020. Patients who received cervical 

conization before RH were excluded. The study population was divided into MIS group (n=196) and 

open group (n=156). Patients' clinicopathologic characteristics and survival outcomes were 

compared between the two groups. 

Results: Between the MIS and open groups, no differences were observed in histologic type, cervical 

tumor size, and depth of invasion. Despite similar proportions of patients with IB1 (23.5% vs. 19.2%; 

P=0.337) and those received adjuvant treatment (55.7% vs. 44.3%; P=0.429), lymphovascular space 

invasion was more commonly observed in the MIS group (35.7% vs. 24.4%; P=0.022). After a median 

follow-up of 63.5 months, the two groups showed similar overall survival; however, the MIS group 

showed worse disease-free survival (DFS; 5-year rate, 79.4% vs. 91.1%; P=0.011). In multivariate 

analysis, MIS was identified as an independent poor prognostic factor for DFS (adjusted HR, 2.027; 

95% CI, 1.1130-3.635; P=0.018). However, among IB1 patients (n=107), no difference in DFS was 

observed between the MIS and open groups: multivariate analysis revealed that MIS did not influence 

the disease recurrence rate (P=0.142). 

Conclusions: In conization-skipped, 2018 FIGO stage IB1 cervical cancer, MIS might not increase the 

disease recurrence rate after RH. Accurate preoperative identification of nodal and parametrial 

involvement is essential for early cervical cancer patients in deciding the surgical approach of RH.
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Role of glycine decarboxylase in chemo-resistant ovarian 
cancer cells

Seungmee Lee1, Eunyoung Ha2, Ji Hae Seo2, Chi-Heum Cho1, Sojin Shin1,*

1Department of Gynecology and Obstetrics, School of Medicine, Keimyung University
2Department of Biochemistry, School of Medicine, Keimyung University

Purpose: Glycine decarboxylase (GLDC) is a very recently identified metabolic oncogene that links 

glycine metabolism with tumorigenesis. We designed this study to determine the role of GLDC in 

chemoresistance in ovarian cancer cells.

Methods: Cisplatin resistant ovarian cancer cells (A2780/CP) was established. To determine 

characteristics of A2780 and A2780/CP cells, cell viability assay, soft agar colony formation assay, 

and flow cytometry were performed. A2780 cells were transfected with specific GLDC small interfering 

RNA (siRNA) and colony formation assay was done. CD133, OCT4, SOX2 and NANOG mRNA and 

protein expressions were analyzed. Spheroid formation assay was performed in resistant cells and 

transfected cells.

Results: First, we found GLDC is upregulated in cisplatin resistant ovarian cancer cells (A2780/CP). 

GLCD expression was upregulated in A2780/CP cells. We also found that knockdown of GLDC in A2780 

cells rendered ovarian cancer cells CP-sensitive. GLCD enhances characteristic of cancer stemness 

in A2780/CP cells. In A2780/CP cells, expression of stem cell markers CD133, OCT4, SOX2, NANOG 

was increased. And A2780 cells with GLCD knockdown were showed decreased expression of stem 

cell markers. 

The inhibitory effect of GLCD inhibitor, aminooxyacetic acid, on proliferation was significantly 

greater in A2780/CP than in A2780. We found that knockdown of GLDC in A2780 cells rendered ovarian 

cancer cells CP-sensitive. Finally, we determined GLDC expressions in chemosensitive and 

chemoresistant epithelial ovarian cancer and found that GLDC expression was markedly upregulated 

in chemoresistant ovarian cancer cells. 

Conclusions: In summary, these results suggest GLDC is associated with ovarian cancer 

chemoresistance.

Key words: Ovarian cancer, Glycine decarboxylase, Chemoresistance
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Is minimally invasive surgery safe for cervical cancer 
patients with a diameter of less than 2 cm?

Tae-Wook Kong1, Jeeyeon Kim, Joo-Hyuk Son, Jiheum Paek, Suk-Joon Chang*, 
Hee-Sug Ryu

Division of Gynecologic Oncology, Department of Obstetrics and Gynecology, Ajou University School of 
Medicine, Suwon, Korea

Objective: Several authors have suggested that minimally invasive surgery was not a poor prognostic 

factor among those with 2018 FIGO stage IB1. However, it is necessary to accurately analyze risk factors 

related to pelvic recurrence in this patient group. This study identifies the clinicopathologic 

prognostic factors associated with pelvic recurrence for patients with 2018 FIGO stage IA2 and IB1 

cervical cancer treated with laparoscopic/robotic radical hysterectomy (LRH/RRH). 

Methods: A total of 117 FIGO stage IA2 and IB1 cervical cancer patients was identified between April 

2006 and January 2021. One patient with lung metastasis was excluded. Sites of disease recurrence 

and all possible clinicopathologic factors related to the risk of pelvic recurrence were analyzed. 

Disease-free survival (DFS) was estimated using the Kaplan-Meier method, and groups were compared 

by univariate analysis, employing the log-rank test. Based on Cox proportional hazard regression 

model with a backward elimination method were used to determine prognostic factors for DFS.

Results: Of the 116 patients, 8 (6.9 %) showed disease recurrence (4 vaginal stump, 2 pelvic lymph nodes, 

2 peritoneum). Five-year DFS rates were 92.9%. In multivariate analysis, the risk factors associated with 

pelvic recurrence during and after surgery were intracorporeal colpotomy (P < 0.044, odds ratio 5.281, 

95% confidence interval 1.046–26.665), the size of residual tumor after conization (P < 0.003, odds ratio 

4.081, 95% confidence interval 1.611–10.340), deep stomral invasion of the outer third of the cervix 

(P < 0.015, odds ratio 9.852, 95% confidence interval 1.563–62.093), and the positivity of the vaginal 

cuff margin (P < 0.001, odds ratio 64.912, 95% confidence interval 6.193–680.414); conversely 

preoperative conization reduced the risk of pelvic recurrence (P < 0.044, odds ratio 0.092, 95% 

confidence interval 0.009–0.943). Four patients with vaginal stump recurrence responded to additional 

chemoradiation and are still alive. However, two patients with peritoneal recurrences showed disease 

progression with peritoneal carcinomatosis despite additional chemoradiation and died.

Conclusions: There is no guarantee that minimally invasive surgery is safe in FIGO stage IB1 patients 

with tumors less than 2 cm in size. Surgical techniques to prevent tumor spillage during colpotomy 

should be performed even in patients with tumors less than 2 cm in diameter. In addition, preoperative 

conization and the absence of residual tumor at the time of surgery might have a preventive effect 

on the recurrence of minimally invasive radical hysterectomy.

Keywords: Uterine Cervical Neoplasms; Minimally Invasive Surgical Procedures; Hysterectomy; 

Recurrence; Colpotomy
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Incidence of cervical intraepithelial neoplasia in republic of 
korea: A nation-wide cross-sectional study 2009-2018

Yae-Sol Kim, Myung-Hwa Lee, Hye-Yon Cho, Jin-Sung Yuk, Jung-Hun Lee, 
Min-Sun Kyung*

Department of Obstetrics and Gynecology, Dongtan Sacred Heart Hospital, Hallym University College of 
Medicine, Korea

Objective: The purpose of this study was to assess the incidence rates and risk factor of cervical 

intraepithelial neoplasia (CIN) in the Republic of Korea from 2009 to 2018.

Methods: Data that were generated from 2009 to 2018 were sourced from the Korean Health Insurance 

Review and Assessment Service-National Inpatients Sample (HIRA-NIS) database. The data from 

women who were assigned diagnosis codes representing CIN. The CIN was classified into CIN1, CIN2, 

CIN3, and cervical cancer in situ (CIS). 

Results: 6,283,788 female patients aged 15 and older were extracted from all patients, of whom 35,368 

were CIN patients. The median age of CIN patients was 37 years (27.5–48 years). The incidence rates 

of CIN was 5.63 (95% CI, 5.57-5.69) per 1000 women. The CIN incidence rates peaked among women 

aged 30 to 35 years (8.53 per 1,000). After the age of 50, the incidence rates showed to decrease with 

increasing age. According to the annual analysis from 2009 to 2018, the incidence rate of CIN was 

showed to increase each year. 

In multivariate logistic regression analysis, which adjusted the five-year interval age, low 

socioeconomic status (SES), and Charlson comorbidity index (CCI), the incidence rates of CIN 

decreased as the five-year interval age increased (odds ratio (OR) 0.945; 95% CI, 0.943-0.947, p<0.001) 

and the SES decreased (OR 0.575; 95% CI, 0.534-0.618, p<0.001). Compare to patients with zero CCI, 

patients with high CCI had an increased incidence of CIN (p<0.001).

Conclusion: 

In the Republic of Korea, we observed overall incidence rated of CIN of 5.63 cases per 1000 women, 

which is approximately double of that in US population–based studies. We also noted that annual 

incidence rates of CIN increased each year. We confirmed that age and low SES were alleviating factors 

and that CCI was a risk factor.

Keywords: Cervical intraepithelial neoplasia(CIN); incidence; conization; hysterectomy;
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Fig. 1. Flowchart to select patients with CIN (HIRA-NPS 2009-2018)

Fig. 2. The incidence of CIN according to age at 5-year interval (per 1,000 women) 

Fig. 3. The incidence of CIN according to calendar year (per 1,000 women)
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A phase II trial of docetaxel/cisplatin chemotherapy 
followed by pelvic radiation therapy in patients with 
high-risk endometrial carcinoma after staging surgery

Yoon-Jung Cho1, Jeong-Yeol Park1*, Myong Cheol Lim2, Yeon Jee Lee2, 
Sang-Yoon Park2, Joo-Hyun Nam1

1Department of Obstetrics and Gynecology, University of Ulsan College of Medicine, Asan Medical Center, 
Seoul, Korea
2Center for Gynecologic Cancer, Research Institute and Hospital, National Cancer Center, Goyang, Korea

Objective: The purpose of this study was to evaluate the efficacy of docetaxel/cisplatin chemotherapy 

followed by pelvic radiation therapy after staging surgery in high-risk endometrial cancer patients. 

Methods: This was a prospective, phase 2, multicenter clinical trial (Clinical trial identifier : 

NCT01461746). Eligible patients included surgically staged stage I-II endometrial cancer with 

high-risk factors and III–IV endometrial cancer. Three cycles of chemotherapy consisting of docetaxel 

(70 mg/m2) and cisplatin (60mg/m2) was started within 5 weeks after staging surgery. Pelvic radiation 

therapy (45-50.4Gy) was started within 4 weeks after chemotherapy. The primary endpoint was 

progression-free survival.

Results: A total of 67 patients were enrolled but 9 were excluded. Median age was 54 years (range, 

31-73 years). Forty patients (69%) had endometrioid adenocarcinoma. Stage was IIIC in 9 (15%), IVA 

in 15 (26%), and IVB in 11 patients (19%). Staging surgery was performed by open surgery in 27 patients 

(46%), laparoscopic surgery in 23 patients (40%), and robotic surgery in 8 patients (14%). Grade 3 and 

4 hematologic toxicity was reported in 26 and 43 patients, grade 3 non-hematologic toxicity was 

reported in 13 patients. After a median follow-up of 58 months (range, 2-101 months), 11 patients 

had recurrence and 2 of them died of disease. PFS (± SE) was 90% (± 4%), 84.3% (± 4.8 %), 79.9% 

(± 5.5 %) at 1, 3, and 5 year, respectively. OS (± SE) was 98.3% (± 1.7%), 96.2%, (± 2.6%), 96.2 (± 

2.6%) at 1, 3, and 5 year, respectively.

Conclusions: Endometrial cancer with high risk factors could benefit from adjuvant chemotherapy 

using docetaxel/cisplatin followed by radiation therapy with manageable toxicities. Further studies 

are needed with the incorporation of biological agents to estimate the real benefit of these treatment 

strategy.
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Kaplain-meier estimate of progression free survival and disease free survival
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Role of klotho as a modulator of oxidative stress associated 
with ovarian tissue cryopreservation

Boram Kim1, Hyunho Yoon2, Tak Kim1, Jae Yun Song1 and Sanghoon Lee1,*

1고려대학교 의과대학 산부인과학교실, 2가톨릭대학교 의생명과학과 

Introduction: Ovarian tissue cryopreservation (OTC) is the only option for preserving fertility in adult 

and prepubertal cancer patients who require immediate chemotherapy or do not want ovarian 

stimulation. However, whether ovarian tissue cryopreservation can ameliorate follicular damage and 

inhibit the production of reactive oxygen species in cryopreserved ovarian tissue remains unclear. 

Oxidative stress is caused by several factors, such as UV exposure, obesity, age, oxygen, and 

cryopreservation, which affect many of the physiological processes involved in reproduction, from 

maturation to fertilization, embryonic development, and pregnancy. The purpose of this study was 

to evaluate the effects of antioxidant NAC and Klotho protein added during OTC to reduce 

ROS-induced cell damage.

Material and method: The ovarian tissues of thirty mice were randomly divided into a control group 

and four experimental groups (Group 1, fresh tissue ; Group 2, slow freezing; Group 3, slow 

freezing+5mM NAC; Group 4, slow freezing+0.4μg/ml Klotho protein; Group 5, slow freezing+5mM 

NAC+0.4μg/ml Klotho protein). After adding two antioxidants to the freezing and thawing solutions, 

cryopreservation was performed by slow freezing, all tissues were stained with hematoxylin-eosin, 

and ROS detoxification, DNA damage, DNA repair, mitochondrial dysfunction and aging were 

evaluated through immunohistochemistry and Western blot analysis.

Result: Frozen-thawed tissue showed a decrease number of ovarian follicles, increased DNA damage, 

and impairment of mitochondrial morphology and function compared to the fresh group. Slow 

freezing mouse ovarian tissue markedly increased γ-H2AX and 8-OHdG compared to that in the 

control ovarian tissue, treatment with NAC, klotho, and a combination significantly reduced the 

slow-freezing-induced γ-H2AX and 8-OHdG (p<0.001). Immunoblotting analysis of 

apoptosis-mediating proteins showed that slow cryopreservation and NAC treatment induced 

apoptosis in cryopreserved ovarian tissue (p<0.01). However, klotho protein significantly reduced 

the expression of apoptosis-mediated proteins (p<0.01), suggesting that klotho protein may be an 

effective antioxidant for the cryopreservation of ovarian tissue.

Conclusion: Klotho protein to the conventional slow-freezing method is practical for ovarian tissue 

aging and follicle survival. It reduces ROS-induced DNA damage and apoptosis, highlighting the 

reproductive potential of ovarian tissue cryopreservation. We believe this result will improve the OTC 

outcomes for fertility preservation from bench to bedside. 
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Comparison of outcome of sentinel node biopsy vs. 
Lymphadenectomy in endometrial cancer: 
A propensity-matched data

Dahye Lee, Yoo-Na Kim, Yong Jae Lee, Jung-Yun Lee, Eun Ji Nam, Sunghoon Kim, 
Young Tae Kim, Sang Wun Kim*

연세대학교 의과대학 산부인과학교실

Background: Comprehensive lymphadenectomy (LND) has been replaced by sentinel lymph node 

biopsy (SLN) for lymph node assessment in endometrial cancer patients, owing to prospective trial 

such as the FIRES trial which supported the accuracy of SLN. However, study on oncologic outcome 

such as recurrence free survival and lymphatic complications is still limited. Therefore, we used 

propensity score matching method to find LND patients with similar clinical characteristics with the 

SLN only cohort, in order to compare oncologic outcome of SLN only vs. LND.

Method: We retrospectively analyzed endometrial cancer patients who underwent laparoscopic or 

robotic staging from 2006 to 2021 from a single center. Before introduction of SLN in 2014, patients 

received LND from 2006 to 2013 (n=319). From patients receiving SLN from 2014 to 2021 (n=470), 

based on number of non-SLN harvested, we identified patients who received SLN only (n=256). To 

adjust for covariance imbalance between the two cohorts, we used propensity matching method based 

on age, histology, and clinical stage. From each cohort, 256 patients were included. The proportion 

of patients with nodal metastasis, anatomic location of lymph node metastasis, progress free survival, 

risk stratification, and rates of post-operative complication such as lymphocele and lymphedema 

were reviewed based on chart review.

Result: After propensity score matching, a subset of 256 patients from the LND group was identified, 

such that the clinical covariates (age, histology, myometrial invasion, lymphovascular invasion, 

clinical stage) were balanced between SLN and LND group. Lymph node metastasis was identified 

in 11 patients (4.3%) in LND group and 10 patients (3.9%) in SLN group. In LND group, 7 patients 

were found with pelvic LN metastasis and 2 with paraaortic LN metastasis. In SLN group, 6 patients 

were found with pelvic LN metastasis and 4 with paraaortic LN metastasis. Median follow up duration 

was 6.9 years in LND group and 2.1 years in SLN group. Recurrence occurred in 18 patients in LND 

group (7.0%) and 7 patients in SLN group (2.7%); within a 2-year time point recurrence rate was 15 

in LND group (5.9%) and 2 in SLN group (0.8%). The two year PFS rate was better in the SLN group 

(p=0.018). Further stratification showed that prognosis was divergent in high-risk histology, depth 

of myometrial invasion, and advanced stage. On the aspect of complication, lymphocele was 

identified in 25 patients (9.8%) in LND group and 6 patients (2.3%) in SLN group (p<0.001). Lymphedema 
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was identified in 13 patients (5.1%) in LND group and 2 patients (0.8%) in SLN group (p=0.004).

Conclusion: Compared with propensity score matched subset of LND cohort showed that the SLN 

only cohort showed better 2 year PFS with lower rates of lymphatic complications. 
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Enhanced susceptibility to cervical cancer in korean women 
with elevated serum gamma-glutamyltransferase levels: A 
nationwide population-based cohort study

Aeran Seol, Junhwan Kim, Se Ik Kim, Yong Sang Song*

Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea

Background: The incidence of cervical cancer still ranks among 10 leading types of predicted new 

cancer cases despite HPV vaccination and national screening programs. Recently, the elevated level 

of serum gamma-glutamyltransferase (GGT) has emerged to be associated with the development and 

progression of some malignancies. This study aimed to determine the effect of serum GGT levels on 

the risk of developing cervical cancer in Korean women.

Methods: We used National Health Insurance Service Health Checkup data to examine the association 

between serum GGT levels and cervical cancer development in Korean women. Women aged 30 years 

or older who participated in the Korean National Health Screening Examination between January 

2009 and December 2009 and who did not develop any cancer within 1-year post examination were 

included in this analysis (n = 3,280,834). Cox proportional hazard regression analysis was conducted 

to calculate hazard ratios (HRs) with 95% confidence intervals (CIs).

Results: Overall, an elevated serum GGT level (Q4) was associated with the increased risk of developing 

cervical cancer; compared to the Q1 group (HR: 1.143,95% CI: 1.061－1.232). Such a relationship 

was stronger in post-menopausal obese women. In post-menopausal women with BMI≥25, the risk 

of developing cervical cancer were higher in the women with higher serum GGT levels (HR: 1.306, 

95% CI: 1.09－1.565). In post-menopausal women with WC≥85, the risk of developing cervical cancer 

were significantly higher in the women with higher serum GGT levels (HR: 1.407, 95% CI: 1.134－1.747). 

An elevated serum GGT level (Q4) was also associated with the developing cervical cancer in 

post-menopausal women with metabolic disease (HR: 1.265, 95% CI: 1.038－1.542). Subgroup analysis 

for post-menopausal women with DM revealed that the cervical cancer risk was higher in the high 

GGT level group (HR: 1.481; 95% CI: 1.077-2.039). 

Conclusions: 

Our study results demonstrate that increased serum GGT level is a risk factor for developing cervical 

cancer. In particular, the incidence of cervical cancer was higher in post-menopausal women with 

obesity or metabolic disease when the serum GGT level was high. Thus, serum GGT concentration 

could be a novel and potential risk factor for cervical cancer. Further validation in different ethnic 

groups would be warranted.
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Figure1. (A) The incidence of cervical cancer according to level of serum GGT level in women without obesity; (B) The 
incidence of cervical cancer according to level of serum GGT level in women with obesity

Figure 2. (A) The incidence of cervical cancer according to level of serum GGT level in women without metabolic disease; (B)
The incidence of cervical cancer according to level of serum GGT level in women with metabolic
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Biomarkers for molecular classification of endometrial 
cancer
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Biomarkers and HRD for ovarian cancer

김 효 진
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Biomarkers for uterine sarcoma and rare tumors
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Prediction of platinum-based chemotherapy resistance for 
epithelial ovarian cancer by magnetic resonance-based 
radiomics

Heekyoung Song1, Hanwool, Kim1, Jimin Cha2, Seo Yeon Youn3, Sung Jong Lee2*

1Department of Obstetrics and Gynecology, Incheon St. Mary’s Hospital, The Catholic University of Korea
2Department of Obstetrics and Gynecology, Seoul St. Mary’s Hospital, The Catholic University of Korea
3Department of Radiology, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea

Objective: To investigate a preoperative multi-sequence MRI (Magnetic Resonance Imaging) and 

clinical factors for prediction of platinum-based chemotherapy sensitivity in patients with epithelial 

ovarian cancer (EOC). 

Methods: The complete data of 168 patients with EOC confirmed by surgery and pathology in Seoul 

St. Mary’s Hospital, from January 2010 to December 2020 was retrospectively analyzed. 

Only patients underwent pre-treatment MRI examination were included this study. All patients 

underwent platinum-based chemotherapy after cytoreductive surgery. According to whether disease 

recurred after last chemotherapy, all patients were divided into platinum sensitive group (n=146) and 

platinum resistance group (n=22). The values   of total ovarian cyst area with diameter, area for solid 

fraction, area ratio of solid to total cyst, peritoneal dissemination grade, and apparent diffusion 

coefficient (ADC) of solid fraction were evaluated on MRI images by a gynecologist and a radiologist, 

respectively. Clinical factors of ages at diagnosis, initial tumor marker level, stage, and pathologic 

type of EOC were also analyzed to find predictor of platinum-based chemotherapy sensitivity. All 

MRI findings and clinical factors were analyzed through conventional statistic methods and Machine 

learning. 

Results: Total 168 patients were included 97 high grade serous ovarian cancer (HGSOC) patients and 

71 non-HGSOC patients (clear cell carcinoma (CCC), n=33; mucinous carcinoma (MC), n=18; 

endometroid carcinoma (EC), n=15; low-grade serous ovarian carcinoma (LGSOC), n=5). LGSOC 

patients included this study were all noted in stage Ⅲ. Sensitive group was included 96 patients who 

responded 1st adjuvant chemotherapy and the others (n=50) who recurred in platinum sensitive state. 

Resistance group was included platinum refractory patients (n=14) and 8 patients who were changed 

response for platinum-based chemotherapy from sensitive to resistant group. Among two groups, 

stage, pathologic type, residual lesion after debulking surgery, solid and total cystic area, the ratio 

of solid portion to total cyst, peritoneal seeding, initial CA 125, and initial platelet value were noted 

significant meaning in univariate analysis. In ROC curve of prediction for platinum resistance, CA 

125 and the ratio of solid to total area were noted 0.758, 0.687, each. Using deep learning algorithm, 

more precise result was obtained (AUC: 0.773). In subgroup analysis for recurrent patients, only 
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patients who were changed response for platinum were noted the highest initial CA 125 compared 

to other groups significantly. 

Conclusion: Initial CA 125 and the area ratio for solid portion to total cyst have meaningful factors 

to predict response of platinum-based chemotherapy in EOC. 
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Trends in incidence and survival of patients with vulvar 
cancer in an asian country: analysis of the korean central 
cancer registry 1999–2018

조성실, 신동욱, 배재만, 최중섭, 정규원, 이원무*

한양대학교의과대학 산부인과학교실 
성균관대학교의과대학 가정의학과학교실 
국립암센터 중앙암등록사업부

Objective: To report 20-year trends in incidence and survival of vulvar cancer in Korea 

Methods:  Using data from the Korean Central Cancer Registry, age-standardized incidence rates 

(ASRs) and annual percentage changes (APCs) were calculated. Net survival (NS) was estimated by 

the Pohar-Perme method, and conditional net survival (CNS) was calculated. 

Results:  A total of 2,221 patients was diagnosed with vulvar cancer during the 1999–2018 period, 

with an ASR of 0.32 per 100,000 person-years. Among the cases, 51.4% were squamous cell carcinoma 

(SqCC), 21.3% were Paget disease, and 8.6% were basal cell carcinoma (BCC). There was an increase 

in incidence for all vulvar cancer (APC 2.4%, 95% CI 1.8–3.0). However, although BCC (APC 7.0%, 95% 

CI 3.3–10.8) and Paget disease (APC 5.9%, 95% CI 4.2–7.6) increased, SqCC did not (APC 0.2%, 95% 

CI -0.8–1.2). There was an increase in incidence in all age groups. The 5Y NS was 74.0% overall, and 

it did not improve significantly during the study period. The 5Y CNS of vulvar cancer increased 

continuously with time survived: from 74.0% (71.4–76.4) at baseline to 98.1% (95% CI, 85.4–99.8) at 

5 years after diagnosis. 

Conclusions:  The incidence of vulvar cancer in Korea showed a different pattern from those in the 

US and Europe: SqCC incidence was relatively low and remained stable, but the incidence of BCC 

and Paget’s disease increased. Survival did not improve in the past two decades. Patients can be 

considered cured after surviving for 5 years. 
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Recurrence prediction of endometrial cancer patients with 
various machine learning technique

신원교1, 양성준2, 서상수3,*

1세종충남대학교병원 산부인과, 2전북대학교 통계학과, 3국립암센터 자궁난소암센터

Objective: This study investigated site-specific differences in clinical factors for recurrence in patients 

who were newly diagnosed and treated for endometrial cancer. Several algorithms were adapted to 

predict the recurrence of patients.

Methods: Electronic medical records’ data were retrieved from January 2006 to December 2018 for 

patients who were diagnosed with endometrial cancer at the National cancer center in Korea. 

Recurrence sites were classified as local, regional, or distant. We employed several machine learning 

algorithms, including multinomial logistic regression models (MLR), random forest (RF), support 

vector machine (SVM) and artificial neural network (ANN) and assess the prediction accuracy.

Results: The data of 611 patients were selected for analysis; there were 20, 12, and 25 local, regional, 

and distant recurrence, respectively, and 554 patients had no recurrence. Random forest showed 

the best performance (0.9117) in prediction accuracy. (Fig 1) Other algorithms followed with 0.8799 

(ANN) and 0.8481 (MLR) where SVM always predicted non recurrence. The most important variables 

in Random forest were invasion depth, age, tumor size, parametrial invasion, grade, in order.

Conclusions: We searched for recurrence predictors using various machine learning methods. If the 

measurement accuracy can be increased through refinement and a combination of various 

techniques, it would be useful in clinical practice.

Keywords: endometrial cancer, lymph node, lymph node dissection, survival rate 
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Anti-tumor effects of lenvatinib plus anti-PD-1 in syngeneic 
murine cervical cancer models

Ji-Sik Kang1,*, Su-Bin Park2, Min-Je Kim2, Shin-Wha Lee1, Dong Woo Kang3, 
Yong-Man Kim1,*

1Department of Obstetrics and Gynecology, Asan Medical Center, University of Ulsan College of Medicine, 
Seoul, Korea;
2Asan Institute for Life Science, Seoul, Korea;
3MedPacto, Inc., Seoul, Korea

Immune checkpoint inhibitors (ICIs) have been applied in patients with various solid tumors since they 

were approved by U.S. FDA in 2011, but only less than 20% of patients benefit from ICIs including 

anti-programmed cell death protein 1 (aPD-1). Recently, many studies to improve the response of ICIs 

are in progress, and especially, vascular endothelial growth factor receptors (VEGFR) pathway was 

emerged as major target, which has synergistic anti-tumor effects with ICIs by regulating the 

differentiation of tumor-associated macrophage, antigen presenting dendritic cell, and T cell infiltration 

in VEGFRi. In this study, we investigated the effect of lenvatinib combined with anti-mouse PD-1 in 

syngeneic murine cervical cancer models to show whether VEGFRi enhance the antitumor effect of ICIs. 

We established syngeneic mouse models of cervical cancer to confirm synergic effect by lenvatinib 

combined with aPD-1. 1x107 cells of U14 cells were injected subcutaneously into the flanks of BALB/c 

wild-type mice and BALB/c nude mice. They were treated with lenvatinib(10 mg/kg, orally, daily) 

when the tumor volume reached at 200 mm3, then aPD-1(200 µg per mouse, intraperitoneally(I.P), 

twice a week) was administered in immunocompetent mice for 3 weeks. Tumor volume was measured 

twice a week. After the end of the experiment, we harvested tumors and spleens, and performed 

histological analysis. 

The tumor volume was significantly reduced by lenvatinib in the immunocompetent model (278 mm3 

in Len vs. 490 mm3 in Veh) (P=0.0156), particularly the tumor size was decreased since 2 weeks of 

injection. Also we investigated the synergistic effects of combination with lenvatinib and aPD-1 in 

immunocompetent model. Each single treatment group showed the reduction of tumor volume 

compared to vehicle group (Len:278mm3, aPD-1:258mm3, Veh:490mm3). Furthermore, the lenvatinib 

plus aPD-1 group reduced tumor volume to 110mm3 on the 24th day after injection and it was 

significantly different compared to each single treatment group (P=0.0078 and P=0.0078, respectively).

In this study, anti-tumor effect of aPD-1 was enhanced by the regulation of tumor microenvironment 

with lenvatinib in immunocompetent murine cervical cancer models. In conclusion, addition of 

lenvatinib is expected to increase the efficacy of ICIs in patients with cervical cancer who have the 

resistance or insensitivity to ICIs.
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The expression of HOXA-AS3 induces tumor progression 
through the epithelial-mesenchymal transition pathway in 
epithelial ovarian cancer

Kyung Jin Eoh1, Dae Woo Lee2, Eun Ji Nam3, Jae In Kim3, Hanna Moon3, 
Sang Wun Kim3, Young Tae Kim3,*

1Department of Obstetrics and Gynecology, Yongin Severance Hospital, Yonsei University College of 
Medicine, Yongin, Korea
2Department of Obstetrics and Gynecology, Bucheon St. Mary's Hospital, Catholic University College of 
Medicine, Bucheon, Korea
3Department of Obstetrics and Gynecology, Institute of Women’s Medical Life Science, Yonsei Cancer 
Center, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: HOXA-AS3 has been found to be involved in several malignancies, but its biological 

function in the progression of epithelial ovarian cancer remains to be elucidated. 

Methods: This study compared the expression of HOXA-AS3 between tissues from ovarian cancer 

and normal ovaries, and its correlation with the survival outcomes of ovarian cancer patients was 

analyzed. To demonstrate the function of HOXA-AS3 in ovarian cancer progression, we used RNA 

interference to suppress HOXA-AS3 expression in ovarian cancer cell lines. The relationship between 

HOXA-AS3 and epithelial-mesenchymal transition (EMT) markers was verified to explore the 

mechanism of action of HOXA-AS3 in ovarian cancer.

Results: Ovarian cancer tissues showed significantly higher HOXA-AS3 expression than normal 

ovarian tissues. Clinical data indicated that HOXA-AS3 was a significant predictor of progression-free 

survival and overall survival. In addition, the prognosis of ovarian cancer patients with high HOXA-AS3 

expression was poorer than that of patients with low HOXA-AS3 expression. In vitro experiments 

using HOXA-AS3-knockdown ovarian cancer cell lines demonstrated that HOXA-AS3 knockdown 

inhibited cell proliferation and migration. HOXA-AS3 was a potent inducer and modulator of the 

expression of EMT pathway-related markers and interacted with both the mRNA and protein forms 

of HOXA3.

Conclusions: HOXA-AS3 is highly correlated with ovarian cancer progression. Therefore, HOXA-AS3 

can be employed as a prognostic marker and therapeutic target in epithelial ovarian cancer.
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Clinical characteristics and desensitization protocol of 
chemotherapy-induced hypersensitivity reactions in 
patients with gynecologic cancer

Seung-Ho Kim, Jeong-Yeol Park*, Shin-Wha Lee, Dae-Yeon Kim. Dae-Shik Suh, 
Jong-Hyeok Kim, Yong-Man Kim, Young-Tak Kim

Department of Obstetrics and Gynecology, University of Ulsan College of Medicine, Asan Medical Center, 
Seoul, Korea

Background: The incidence of chemotherapy induced hypersensitivity reactions has increased 

gradually. This study aimed to describe clinical manifestations of hypersensitivity reactions to 

chemotherapy and the outcomes of management using desensitization protocol in patients with 

gynecologic cancers. 

Methods: We conducted a retrospective study of patients with hypersensitivity reactions to 

chemotherapy drugs in gynecologic cancer between January 01, 2019 and July 31, 2021. (IRB number: 

2021-1607). The severity of hypersensitivity reaction to chemotherapy was graded according to 

Brown’s classification and desensitization protocol by Castells, et al was performed.

Results: Among the 3147 patients, ninety-one patients experienced hypersensitivity reaction to 

chemotherapy. The mean age of the patients was 56.05 years and the proportion of underlying 

malignancy was ovarian cancer (81.3%), followed by cervical cancer (9.9%), and endometrial cancer 

(8.8%). The desensitized drugs were carboplatin, cisplatin, paclitaxel, docetaxel, bevacizumab, 

bleomycin, and ifosfamide. The most common allergic reactions was a cutaneous symptom (65.9%), 

followed by cardiovascular (60.4%), respiratory (41.8%), gastrointestinal (41.8%), neuromuscular 

(15.4%), and other system (12.1%). Seventy-five patients (82.5%) have experienced moderate to severe 

hypersensitivity reactions and 80 patients (87.9%) have successfully completed their planned cycles 

by 12 or 16-step protocol, whereas 11 patients (12.1%) have decided to stop consecutive chemotherapy 

due to failure of desensitization. There was no significant difference of clinical characteristics and 

outcome except death between two groups. These results demonstrate that desensitization protocol 

was safe and effective in highly sensitized patients.

Conclusions: In our study, we present the clinical characteristics of chemotherapy-induced 

hypersensitivity reactions and show that desensitization protocol was a best alternative strategy to 

maintain optimal chemotherapy in gynecologic cancer patients.

Key words: hypersensitivity, desensitization,
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Table 1. Basic characteristics and demographics of patients

Table 2. Clinical characteristics of Hypersensitivity reactions
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Impact of neoadjuvant chemotherapy cycles in patients 
with advanced epithelial ovarian cancer: meta-analysis and 
systemic review

조현웅, 홍진화*, 이재관

고려대학교 의과대학 산부인과학교실

Objectives: Although neoadjuvant chemotherapy (NACT) is widely used in advanced ovarian cancer 

patients, the optimal number of NACT cycles is still controversial. We examined the effect of number 

of cycles for NACT on survival.

Methods: Eleven studies of patients with stage III and IV ovarian cancer (1605 patients) were identified 

from articles in PubMed, Embase and Cochrane database (1980–2021). Linear regression models, with 

weighted correlation calculations, were used to assess the effect on overall survival of the proportion 

of each study undergoing interval cytoreduction, number of NACT chemotherapy cycles.

Results: In 11 studies, eight studies comparing ≥5 cycles for NACT versus <5 for NACT, and three 

studies comparing ≥4 cycles for NACT versus <4 for NAC. There was no association between ≥5 cycles 

for NACT and overall survival (OS) [hazard ratio (HR) 1.37, 95% confidence interval (CI) 0.98-1.93], 

whereas ≥4 cycles for NACT were associated with poorer OS (HR 1.55, 95% CI 1.20-2.00). However, 

in seven studies adjusting for complete resection of interval debulking surgery (IDS), both ≥5 cycles 

(HR1.80, 95% CI 1.21-2.68) and ≥4 cycles (HR1.55, 95% CI 1.20-2.00) for NACT were associated with 

significantly worse OS. In addition, the negative impact of ≥5 cycles for NACT on prognosis was more 

prominent (HR 2.43, 95% CI 1.63-3.61).

Conclusions: Additional NACT cycles are associated with the poor prognosis of patients with advanced 

epithelial ovarian cancer who underwent NACT/IDS and achieved complete resection.
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Identification of immune-related biomarkers associated 
with BRCA mutations in epithelial ovarian cancer

Hyosun Kim1, Ha-Yeon Shin1, Jue Young Kim1, Hanbyoul Cho1, and Jae-Hoon Kim1,*

1Department of Obstetrics and Gynecology, Gangnam Severance Hospital, Yonsei University College of 
Medicine, Seoul, Korea.

Background: High-grade serous carcinoma (HGSC) is the most common and highly malignant subtype, 

accounting for 80% of deaths due to ovarian cancer. BRCA mutant-type HGSC patients have a better 

response to anticancer drugs and better prognosis than wild-type patients. BRCA mutant-type HGSC 

has been associated with the presence of tumor-infiltrating lymphocytes (TILs). That means distinct 

cross-talking signaling pathways and networks between immune cells and cancer cells in BRCA 

mutation existing in the tumor microenvironment (TME).

Methods: Five BRCA1 and BRCA2 mutant types in each and 5 BRCA wild-type of HGSC ovarian tissues 

were distributed by Korean Gynecologic Cancer Bank (KGCB) and used for the experiment. Affymetrix 

Clariom D Pico assay and gene set enrichment analysis of micro-dissected epithelial components 

of each HGSCs were performed to find Differential expression genes (DEGs). In vitro evaluation was 

conducted to investigate the functional role of interferon-induced transmembrane protein 3 (IFITM3), 

the most upregulated gene, in BRCA1-mutant HGSC cell lines (SNU251, UWB1.289). To identify the 

role of IFITM3 in immune cell regulation, we used immunolocalization of CD8 and Granzyme B by 

multiplexed immunofluorescence (IF) for T cells activation and immunolocalization of CD20 in the 

stroma (SMA, magenta) or tumor (Keratin 8/18, white) by Imaging Mass Cytometry (IMC) for B cell 

density in BRCA mutant tumors. 

Results: Using the transcriptome profiling, we found that IFITM3 was the overexpressed gene with 

3 and 2.5 folds higher in BRCA 1/2 mutant tissues than in wild tissues (p=0.02 and p=0.03). In vitro, 

the cell lines had increased IFITM3 expression compared to most BRCA-wild type HGSC cell lines. 

In addition, silencing IFITM3 by transfecting IFITM3-specific siRNAs in BRCA1-mutant cell lines 

increased cell proliferation rates (SNU251 p<0.001, UWB1.289 p<0.05). IFITM3 was associated with 

high MHCI (HLA-F) or MHCII (HLA-DRA) mRNA expression. BRCA1/2-mutant tissues had more CD8+ 

Granzyme B+ activated T cells and increased B cell density (as revealed by IF & IMC). 

Conclusion: IFITM3 mediates attenuating BRCA mutant HGSC cell growth and activating immunity for 

suppressing tumor immune evasion. Our study revealed the role of IFITM3 in the pathogenesis of BRCA 

mutant HGSC. Further elucidation of IFITM3-mediated signaling pathways in BRCA-deficient HGSC 

may provide novel immune targets and therapeutic approaches like recent immune-oncology drugs.

Keyword: BRCA mutation, Immune-related biomarker, IFITM3, Tissue microarray, Differential 

Expression Genes, HGSC
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Lymphedema in cervical cancer survivor: a nationwide 
cohort study

Su Jeong Lee, Chan Joo Kim, Jin Hwi Kim*

Department of Obstetrics and Gynecology, Uijeongbu St. Mary's Hospital, College of Medicine, The 
Catholic University of Korea, Seoul, Korea

Background: Cevical cancer is the most common gynecological cancer in underdeveloped countries. 

Treatment-related lymphedema negatively affects the quality of life and function of patients. This 

study investigated the cumulative incidence and risk factors of, and utilization of health care resources 

for, lymphedema in patients with cervical cancer. 

Methods: We conducted a nationwide, retrospective cohort study of women with cervical cancer who 

underwent cancer-direct treatment using the Korean National Health Insurance Service (NHIS) 

database. Patients were categorized by age, region, income, and treatment modality. Cox 

proportional hazards regression models were used to analyze the incidence and risk factors of 

lymphedema. We also analyzed utilization of health care resources for lymphedema using diagnostic 

and treatment claim codes. 

Results: A total of 51,066 patients with cervical cancer were evaluated between January 2004 and 

December 2017. Among them, 5838 (11.43%) developed lymphedema. Age (<40 years, adjusted odds 

ratio [aOR] = 1 vs. 40–59 years, aOR = 1.162; 95% confidence interval (CI) 1.084–1.245 vs. 60+ years, 

aOR = 1.039; 95% CI 0.958-1.128) and multimodal treatment (surgery only, aOR = 1 vs. surgery + 

radiation + chemotherapy, aOR = 3.147; 95% CI 2.937–3.371) are considered to be possible risk factors 

for lymphedema in patients with cervical cancer (p < 0.001). The utilization of health care resources 

for the treatment of lymphedema has increased over the years. 

Conclusions: Lymphedema is a common complication affecting women with cervical cancer and leads 

to an increase in national healthcare costs. Post-treatment surveillance of lymphedema, especially 

in high-risk groups, is needed. 

Keywords: cervical cancer; lymphedema; health care cost; Korea
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Multiplexed immunohistochemistry for immune profiling in 
cervical cancer according to tumor budding status

김종미, 이주헌, 이윤희, 홍대기, 정근오*

경북대학교 의과대학 산부인과학 교실, 칠곡 경북대학교병원 산부인과

Background: Specific immune phenotyping plays a key role in the immune response to cancer, 

particularly in immunotherapy. Tumor budding (TB) is defined as a single neoplastic cell or cell cluster 

of up to four neoplastic cells and a high number of TB has been associated with worse survival outcomes 

in cervical cancer. Multiplexed immunohistochemistry (IHC) is an effective and proficient approach 

to simultaneously identify specific proteins or molecular abnormalities, to determine the spatial 

distribution and activation state of immune cells. To determine whether the immune profiling 

associated with the TB histology has a differential impact on the clinical feature and outcomes of 

cervical cancer, the multiplexed and conventional IHC were performed. 

Materials and methods: We retrospectively collected 34 cervical cancer patients with a radical 

hysterectomy. Tissue microarrays were established for each multiplexed IHC (Opal™ Multiplex IHC 

kits, Akoya). Panel 1 contained CD8, CD4, FoxP3, CD20 and PD-L1, and panel 2 contained CD68, 

CD163, CD11c, CD56 and HLA-DR. The results of multiplexed IHC were validated with conventional 

IHCs. Immune cells were quantified for cell density and cell grouping according to the spatial 

distribution (intratumoral, TM vs. peritumoral/intertumoral/stromal, ST). 

Results: Immune clustering revealed three immune-signatured grouping based on the proportion of 

CD8+ST (p<0.0001), FoxP3+ST (p=0.005), and CD163+TM (p<0.0001). According to TB status (high 

TB, ≥5 vs. low TB, <5), proportions of immune cells were identified CD8+TM (8.5% vs. 4.8%, p=0.016), 

CD8+ST (20% vs. 23%, p=0.609), FoxP3+TM (0.7% vs. 0.4%, p=0.357), FoxP3+ST (2.4% vs 1.6%, p=0.674), 

CD163+TM (9.5% vs. 12.0%, p=0.813), and CD163+ST (18.9% vs. 21.1%, p=0.081). CD163+ST-rich was 

associated with lymph node metastasis (p=0.031) and high TB (p=0.061). CD163+TM-rich has a trend 

of poor prognosis (p=0.056). FoxP3+TM-rich was related to worse survival outcome (p=0.035) and 

lymphovascular invasion (LVI; p=0.057). CD8+ST-rich was associated with LVI (p=0.076) and 

parametrial invasion (p=0.067).

Conclusions: CD8+, FoxP3+, CD163+ immune cells, according to the spatial distribution, could be 

promising immune-signatured clustering markers of cervical cancer. Furthermore, the distinctive 

immune profiling may be correlated with the prognostic outcomes.
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DKK3, downregulated in ovarian cancer, enhanced 
paclitaxel susceptibility by inhibiting the P-glycoprotein

Eun-Ju Lee, M.D., Ph.D.*

Department of Obstetrics and Gynecology, Chung-Ang University School of Medicine, Seoul, Korea

Background: Dickkopf-3 (DKK3) is considered a tumor suppressor as it is often deleted in cancers 

and frequently downregulated owing to epigenetic inactivation based on our previous reports. So 

far, the role of DKK3 in ovarian cancer has not been evaluated. P-glycoprotein (P-gp), also known 

as multidrug resistance protein, is well known mechanism of chemoresistance and promoted by 

activation of β-catenin. This study aimed to assess aberrant DKK3 expression and its role in epithelial 

ovarian carcinoma.

Materials and Methods: DKK3 expression was assessed using immunohistochemistry with tissue blocks 

from 82 patients with invasive carcinoma, and 15 normal, 19 benign, and 10 borderline tumors as 

controls. Survival data were analyzed using Kaplan-Meier and Cox regression analysis. Paclitaxel-

resistant cells were established using TOV-21G and OV-90 ovarian cancer cell lines with a 

concentration gradient method. Protein expression was assessed using western blotting and 

immunofluorescence analysis. Cell viability was assessed using the MTT assay and microwell 

array-based 3D spheroid assay. Cell migration was assessed by migration assay.

Results: DKK3 was downregulated in invasive carcinoma compared to that in normal, benign, and 

borderline tumors (P<0.001). DKK3 loss occurred in 56.1% invasive carcinomas and was significantly 

associated with disease-free survival and chemoresistance in serous adenocarcinoma. DKK3 was lost 

in paclitaxel-resistant cells, while β-catenin and P-gp were upregulated. Treatment of paclitaxel 

resistant cells with secreted DKK3 significantly decreased cell viability in a dose-dependent manner 

and significantly reduced the size and viability of spheroids. Moreover, cotreatment with secreted 

DKK3 and paclitaxel synergistically reduced spheroid size, suggesting enhancement of paclitaxel 

susceptibility. In addition, DKK3 inhibited cell motility by activating E-cadherin, an epithelial marker, 

suggesting restoration of epithelial mesenchymal transition. Exogenous secreted DKK3 was 

incorporated by cells, and reduced the levels of active form of β-catenin and its downstream 

P-glycoprotein.

Conclusion: DKK3 was aberrantly downregulated in epithelial ovarian cancer. DKK3 loss was frequent 

in serous ovarian cancer with chemoresistance. Moreover, DKK3 exerted an anti-tumoral effect and 

reversed paclitaxel resistance by downregulating P-gp via inhibition of β-catenin. Therefore, DKK3 

can be used as a therapeutic for targeting paclitaxel-resistant cancer.
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Figure 1. Immunoreactivity of DKK3 and survival curves for patients with invasive serous ovarian cancer. (a) DKK3 
immunoreactivity in normal epithelium and serous tumors. (b) Immunoreactivity of each score in invasive serous carcinoma.
(c) Kaplan-Meier curves for disease-free survival.
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Figure 2. Anti-proliferative effect of secreted DKK3 on paclitaxel-resistant cells. (a) Western blotting shows DKK3 protein 
in the control and DKK3 conditioned medium (CM). MTT assay was performed after 24 h of incubation with CM (*p < 0.001). 
(b) The DKK3 CM was diluted with control CM to 0%, 50% and 90% and used to treat TOV-21G and TOV-21G/PTX. (*p < 
0.01) (c) The OV-90 and OV-90/PTX cells were incubated with CM with or without DKK3. Western blotting shows DKK3 
protein in the control and DKK3 CM. MTT assay was performed after 24 h (*p < 0.001). (d) Western blotting shows 
recombinant human DKK3. Two concentrations of the protein were used to treat cells for 72 h (*p < 0.05). (e, f) TOV-21G/PTX 
and OV-90/PTX cells were treated with CM with or without paclitaxel (100 ng/mL and 200 ng/mL, respectively) (*p < 0.01). 
(g) 3D spheroids of OV-90 and OV-90/PTX were generated in a microwell array and the images were captured after 
incubation for 6 days (magnification, 40x; scale bar 300 μm). (h) Spheroid viability and diameters were compared. The 
asterisks on the graph denote statistically significant difference (p < 0.01) compared to the control conditioned medium 
group. The diameter of spheroids in DKK3 CM group was compared to that in the DKK3 CM with paclitaxel group (#, p < 0.01). 
(i, j) OV-90/PTX and TOV-21G/PTX were treated with above treatment group and migration rate was evaluated by migration 
assay. (k, l) The paclitaxel-resistant cells were incubated with control and DKK3 CM. At the indicated time points, the cells 
were harvested and subjected to western blotting. The graphs were plotted based on the band densities measured using the 
Image J software. *p < 0.05.
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Effect of quality control program in surgical management of 
early cervical cancer

Ji Eun Shim, Bora Kim, Mi-Kyung Kim, Yun Hwan Kim*, and Seung Cheol Kim

이화여자대학교 의과대학 산부인과학교실

Background: Regular assessments of clinical performance in gynecologic cancer surgery is important 

for the safety of patients. We evaluated the effects of quality control (QC) program on the treatment 

pattern and clinical outcomes of early cervical cancer.

Methods: Medical records of cervical cancer patients who received operation in our institution from 

January 2007 to December 2018 were retrospectively reviewed. Cases were divided into 2 groups, 

before and after the initiation of QC program, group 1 (2007–2013) and group 2 (2014–2018), based 

on the operation date. Two groups were compared in clinicopathologic variables, surgical methods, 

operative details, adjuvant treatments, recurrence and survival.

Results: A total of 305 cervical cancer patients were included in the analysis, 210 in group 1 and 95 

in group 2. In group 2, minimally invasive surgery (MIS) was more frequently performed (60.0% vs. 

76.8%, P = 0.004), especially in earlier stages (stage IA, 72.6% vs. 100.0%; stage IB, 52.2% vs. 69.5%). 

However, the median tumor size treated by MIS was decreased in stage IB (20 mm vs. 17 mm, P = 

0.015). Frequency of adjuvant treatment was also reduced in stage IB (56.5% vs. 37.3%, P = 0.016). 

Recurrence within 3 years, 3-year disease free survival and overall survival did not show significant 

difference; however, 3-year recurrence after MIS was significantly reduced in stage IB.

Conclusion: QC program enforced stricter patient selection criteria for MIS and positively affected 

clinical outcomes in cervical cancer patients who underwent surgery. Systemic monitoring should 

be considered for patient safety.
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Table: Clinical outcomes of cervical cancer patients according to the study period 
in the whole study population and in the subgroup of stage IB cervical cancer

Figure: 3-year Disease Free Survival curve for stage IB patients of 2 period groups.
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CD8α+ dendritic cells enhance the antitumor and immune 
activities against syngeneic and orthotopic murine ovarian 
cancer models

So Hyun Nam1, Shin-Wha Lee1,*, Sung Wan Kang2, Hyunah Lee3, Min-Je Kim2, 
Young-Jae Lee4, HyunSoo Kim3, Yong-Man Kim1

1Department of Obstetrics and Gynecology, Asan Medical Center, University of Ulsan College of Medicine, 
Seoul, Korea
2Asan Institute for Life Sciences, Seoul, Korea
3Pharmicell Co., Ltd, Seongnam-si, Gyeonggi-do, Korea
4Department of Obstetrics and Gynecology, GangNeung Asan Hospital, University of Ulsan College of 
Medicine, Gangneung, Korea

Background:  Dendritic cell (DC) based immunotherapies have been shown to be a potential treatment 

option for various cancers; however, the exact strategies in ovarian cancer remain unknown. This 

study aimed to evaluate the effectiveness of mouse CD8α+ dendritic cells (DCs), corresponding to 

human CD141+ DCs, derived from bone marrow (BM) hematopoietic stem cells (HSCs) in a syngeneic 

and orthotopic mouse ovarian cancer model.

Methods:  Stem-DCs from HSCs and Mono-DCs from monocytes were generated from the bone 

marrow mononuclear cells (BM-MNCs) of C57BL/6 mice in condition of pulsing with ID8 tumor cell 

lysates. C57BL/6 mice were intraperitoneally injected with 5 × 106 ID8 cells. They were treated with 

vehicle, low/medium/high dose pulsed Stem-DCs, Mono-DCs, and unpulsed Stem-DCs. At 8 to 9 

weeks, the treated mice were sacrificed, and tumor responses and immune responses, such as 

lymphocyte proliferation and cytokine secretion, were analyzed.

Results:  Mono-DCs and Stem-DCs were characterized by CD11c+CD80+CD86+ and CD8α+Clec9a+ 

expression, respectively. They were confirmed by the secretion of immunostimulatory cytokines, 

such as interleukin (IL)-12 and interferon (IFN)-γ, and T cell proliferation was observed after 

maturation. Despite a lower dose compared with Mono-DCs, mice treated with pulsed Stem-DCs 

showed a reduced amount of ascitic fluid and lower body weights compared with those of vehicle 

treated mice (P = 0.0021 and P = 0.0092, respectively). These mice treated with pulsed Stem-DCs 

appeared to have fewer tumor implants which were usually confined in the epithelium of ovaries, 

diaphragm and peritoneum. All mice injected with DCs demonstrated longer survival than the vehicle 

group (P = 0.0187), especially the medium/high dose pulsed Stem-DC treatment groups. (Figure 1) 

Moreover, these favorable tumor responses were associated with a low proportion of myeloid-derived 

suppressor cells (MDSCs) and regulatory T cells, high IL-12 and IFN-γ levels, and accumulation of 

several tumor-infiltrating lymphocytes.

Conclusions:  We demonstrated that mouse CD8α+ DCs derived from BM HSCs could decrease tumor 
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progression and enhance antitumor immune responses against murine ovarian cancer. Further 

studies are necessary to develop potent DC vaccines using human CD141+ DCs.

Figure 1. Comparative survival analysis according to DC treatments
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Robotic single-site radical hysterectomy for early cervical 
cancer: A single center experience of 5 years

장태규, 이승미, 정혜원, 신소진, 권상훈, 조치흠*

계명대학교 의과대학 산부인과학교실

Background: Cervical cancer is ranked as the fourth most common cancer in females and the fourth 

leading cause of death in females worldwide. The mainstay of treatment generally considered for 

early stage cervical cancer below FIGO stage IIa1 is surgery. Conventionally, radical hysterectomy 

was performed via an abdominal or laparoscopic approach. However, there have been remarkable 

advances in minimally invasive surgery (MIS), including multiport laparoscopic surgery or single port 

laparoscopic surgery; moreover, the robotic system, which possesses the advantages of ergonomics 

since the robotic system automatically inverses the instrument, has emerged as an optimized MIS 

method, which is utilized by some gynecologic surgeons in the treatment of cervical cancer. We present 

the surgical and oncologic outcomes of robotic single-site radical hysterectomy for early stage cervical 

cancer treatment based on the 5-year experience in a single center.

Methods and materials: This retrospective study included 44 cases of robot assisted single-site radical 

hysterectomy in patients with early cervical cancer, which were performed at Keimyung university 

Dongsan hospital, Daegu, Korea from 2015 to 2020.

The robot platform used in this study was the da Vinci Si or X (Intuitive surgical, Sunnyvale, CA, USA).

Result: The median follow up of the 44 patients was 34 months. The mean total operation time was 

156.07 ± 31.77 minutes, and mean console time was 95.81 ± 24.95 minutes. Two cases had 

complications, which required surgical management, and four cases (9.1%) exhibited recurrence. 

The disease free survival at 5 years was 90.9%. Only one case of cancer related death was observed. 

The survival analysis demonstrated that the subdivision of the patient’s characteristics of age, BMI, 

and parity did not affect the DFS of the patients with cervical cancer. The subdivisions of stage Ia 

and Ib patient subgroup did not show any significant difference in the DFS. In contrast, the stage 

Ia2 and stage Ib1 patient subgroup showed better DFS than the stage Ib2 patient subgroup. The learning 

curve analysis revealed that the cumulative sum of total operation time (CUSUM-T) first peaked at 

the 6th case, then gradually decreased and rose and peaked at the 24th case. After the 24th case, 

the CUSUM-T gradually decreased and reached to zero. 

Conclusion: Based on our experience, robot assisted single-site radical hysterectomy is a safe and 

feasible option for patients with stage Ia2 or Ib1 cervical cancer. Upon careful counselling with the 

patient, robotic single-site radical hysterectomy can be utilized in patients with early cervical cancer 

under stage Ib1.
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Fig 3. Disease free survival of 44 patients. The mean follow up for 44 patients was 34 months. The disease free survival at 
5 years was 90.9%.

Fig 4. Patients with stages Ia2 and Ib1 cervical cancer showed better disease free survival (DFS) than those with stage Ib2 
cervical cancer following robotic single site radical hysterectomy. (A–C) Subgroup of patients according to the patient 
characteristics did not affect the DFS. (D) DFS was not significantly different between the subgroup of 5 patients in stage 
Ia and 39 patients in stage Ib. (E) Stage Ia2 and Ib1 subgroup showed better DFS than stage Ib2 subgroup. HR: Hazard ratio 
with 95% confidence interval in brackets
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Prediction of lymphovascular space invasion in patients 
with endometrial cancer

Sang Il Kim1, Ji Geun Yoo2, Joo Hee Yoon1,*

1Department of Obstetrics and Gynecology, St. Vincent’s hospital, College of Medicine, The Catholic 
University of Korea, Seoul, Korea 
2Department of Obstetrics and Gynecology, Daejeon St. Mary’s hospital, College of Medicine, The Catholic 
University of Korea, Seoul, Korea 

Objective: Predict the presence of lymphovascular space invasion (LVSI), using uterine factors such 

as tumor diameter (TD), grade, and depth of myometrial invasion (MMI). Develop a predictive model 

that could serve as a marker of LVSI in women with endometrial cancer (EC).

Methods: Data from 888 patients with endometrioid EC who were treated between January 2009 and 

December 2018 were reviewed. The patients’ data were retrieved from six institutions. We assessed 

the differences in the clinicopathological characteristics between patients with and without LVSI. 

We performed logistic regression analysis to determine which clinicopathological characteristics 

were the risk factors for positive LVSI status and to estimate the odds ratio (OR) for each covariate. 

Using the risk factors and OR identified through this process, we created a model that could predict 

LVSI and analyzed it further using receiver operating characteristic curve analysis.

Results: In multivariate logistic regression analysis, tumor size (P = 0.027), percentage of MMI (P < 

0.001), and presence of cervical stromal invasion (P = 0.002) were identified as the risk factors for 

LVSI. Based on the results of multivariate logistic regression analysis, we developed a simplified LVSI 

prediction model for clinical use. We defined the “LVSI index” as “TD×%MMI×tumor grade×cervical 

stromal involvement.” The area under curve was 0.839 (95% CI= 0.809-0.869; sensitivity, 74.1%; 

specificity, 80.5%; negative predictive value, 47.3%; positive predictive value, 8.6%; P < 0.001), and 

the optimal cut-off value was 200.

Conclusion: Using the modified risk index of LVSI, it is possible to predict the presence of LVSI in 

women with endometrioid endometrial cancer. Our prediction model may be an appropriate tool 

for integration into the clinical decision-making process when assessed either preoperatively or 

intraoperatively. 
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Receiver operating characteristics curve for “LVSI index” and 
logit model.
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Neutrophil–lymphocyte and platelet–lymphocyte ratios in 
preoperative differential diagnosis of benign, borderline, 
and malignant ovarian tumors

윤태희1, 정윤영1, 이선재2,†, 최윤석1, 유정민1,*

1대구가톨릭대학교 의과대학 산부인과학 교실, 2대구가톨릭대학교 의과대학 병리학 교실

The purpose of this study was to investigate whether the neutrophil–lymphocyte ratio (NLR) and 

platelet–lymphocyte ratio (PLR) can be used as supplementary tools to differentiate between benign, 

borderline, and malignant ovarian tumors. 

Patients who underwent surgery at Daegu Catholic University Hospital and were diagnosed with 

benign ovarian tumors (epithelial [serous, mucinous, seromucinous, etc.], non-epithelial [mature 

cystic teratoma, fibroma, thecoma, etc.]), borderline epithelial ovarian tumors, or malignant 

epithelial ovarian tumors upon histological examination were included in the present study. After 

considering the relative incidences of each tumor, the ratio of patients with benign to borderline 

to malignant tumors was planned as 3:1:2. Consecutive patients were enrolled in the present study 

retrospectively such that patients with each disease met the following criteria: benign (n >300), 

borderline (n >100), and malignant (n >200). According to the final pathological report, the patients 

were divided into benign, borderline, and malignant ovarian tumor groups. 

A total of 630 patients with ovarian tumors were enrolled in this study. The final histopathological 

results revealed that 318 patients had benign, 108 patients had epithelial borderline, and 204 patients 

had epithelial malignant ovarian tumors. The NLR and PLR were significantly higher in malignant 

than in benign or borderline ovarian tumors, and they did not differ significantly between benign 

and borderline ovarian tumors. The diagnostic cut-off value of NLR for differentiating between benign 

or borderline and malignant tumors was 2.36, whereas that of PLR for differentiating between 

benign/borderline and malignancy was 150.02. 

In conclusion, the NLRs and PLRs of malignant tumors were significantly higher than those in benign 

or borderline ovarian tumors, and the NLRs and PLRs between benign and borderline ovarian tumors 

did not differ significantly. A high preoperative NLR and PLR mean that the likelihood of epithelial 

ovarian cancer is higher than that of benign or borderline tumors.
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Endometrial cancer with suspicious lymph node metastasis

Jeong-Yeol Park

Department of Obstetrics and Gynecology, University of Ulsan College of Medicine, Asan Medical Center, 
Seoul, Korea

Endometrial cancer is currently the most rapidly increasing gynecological cancer in Korea. This year, it is expected 

to be the most common gynecological cancer in Korea. Recently, the most important issue in the treatment of 

endometrial cancer is what is the most accurate lymph node evaluation method that can replace lymph node 

dissection. In two randomized controlled trials (ASTEC trial and Italian trial), routine lymph node dissection in 

the treatment of early endometrial cancer was not effective in improving survival. It was confirmed that lymph 

node dissection has only diagnostic value for diagnosing lymph node metastasis, and only staging to guide 

adjuvant therapy after surgery. On the other hand, lymph node dissection is associated with an increase in the 

incidence of complications such as lymphedema and lymph cyst and a decrease in quality of life. Therefore, if there 

is a less invasive method to accurately diagnose lymph node metastasis in early endometrial cancer, it is likely 

to become the standard therapy. Therefore, several less invasive methods such as preoperative imaging, 

nomogram using clinicopathologic factors, and sentinel lymph node mapping have been studied. Another issue 

that has recently become an important issue in the treatment of endometrial cancer is what is the appropriate 

treatment for patients with suspected lymph node metastasis. And, what is the appropriate adjuvant therapy 

after surgery in patients with lymph node metastasis. In this tumor board, we analyze several cases, and through 

literature review and discussion, we will try to find the most appropriate method for diagnosing lymph node 

metastasis and the appropriate treatment for patients with suspected lymph node metastasis.
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Tissue Characterization Using An Electrical Bioimpedance 
Spectroscopy Based Multi-electrode Probe To Screen For 
Cervical Intraepithelial Neoplasia

Tong In Oh1, Min Ji Kang2, You Jeong Jeong1, Tingting Zhang1, Seung Geun Yeo3, 
Dong Choon Park2,*

1Department of Biomedical Engineering, College of Medicine, Kyung Hee University
2Department of Obstetrics and Gynecology, College of Medicine, The Catholic University of Korea, Seoul, 
Korea.
3Medical Science Research Institute, Kyung Hee University Medical Center

Background: To evaluate electrical bioimpedance spectroscopy as a non-invasive method for 

diagnosing CIN, the present study used a bioimpedance spectrum based device and a multi-electrode 

screening probe to measure the electrical properties of excised cervical tissue samples. The 

associations between these electrical properties and histological the characteristics of the cervix were 

analyzed. Moreover, we evaluated whether these differences in electrical properties can be exploited 

to noninvasively screen for and diagnose CIN.

Materials and Methods: This study enrolled 123 patients, comprising 69 patients with suspected CIN 

and 54 control patients without cervical dysplasia who underwent hysterectomy for benign disease 

(non-CIN). Following conization by loop electrical excision procedure (LEEP), the electrical 

properties of excised cervical tissue were characterized using a bioimpedance spectrum-based 

screening device and a multi-electrode screening probe. Twenty-eight multi-frequency voltages were 

collected through the two concentric array electrodes via a sensitivity-optimized current-voltage 

protocol based on a localization energy concentration method. Electrical properties were compared 

in the CIN and non-CIN groups and with the results of pathology reports.

Results: Of the 69 patients with CIN, 25, 15, and 29 had CIN grades 1, 2, and 3, respectively. 

Reconstructed resistivity tended to decrease in both the CIN and non-CIN groups as frequency 

increased. Reconstructed resistivity from 625 Hz to 50 kHz differed significantly between the CIN 

and non-CIN groups (p <0.001). Using 100 kHz as the reference, the difference between the CIN and 

non-CIN groups was significant. Based on the difference in reconstructed resistivity between 100 

kHz and the other frequency, this method had a sensitivity of 94.3%, a specificity of 84%, and an 

accuracy of 90% in the diagnosis of CIN. 

Conclusion: The feasibility of non-invasive CIN screening was confirmed through the difference in 

the frequency spectra evaluated in the excised tissue using electrical bioimpedance spectroscopy 

based multi-electrode screening probe.
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[EP-02]

Survival outcomes of patients with epithelial ovarian 
cancer who received reduced doses of adjuvant 
chemotherapy

JUHUN LEE, JONG MI KIM, YOON HEE LEE, GUN OH CHONG, DAE GY HONG*

Department of Obstetrics and Gynecology, Kyungpook National University Chilgok Hospital

Background/Aim: There are not enough recent studies about the incidence or efficacy of dose 

reduction in adjuvant chemotherapy for epithelial ovarian cancer. Therefore, it was determined 

whether patients who needed dose reduction would show worse survival outcomes.

Patients and Methods: The patients were divided into a full dose group and reduced dose group. The 

full dose group included those who did not receive reduced doses of chemotherapy and completed 

100% of every cycle. Patients who needed a dose reduction in at least one cycle were included in the 

reduced dose group.

Results: The mean OS was longer in the full dose group, whereas the mean PFS was longer in the reduced 

dose group, but these were not significant.

Conclusion: An appropriate adjuvant chemotherapy dose reduction according to patients’ medical 

condition does not have a negative influence on survival outcomes, such as OS and PFS, of patients 

with epithelial ovarian cancer.
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Table. Comparison of patients' characteristics and clinical factors.
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Inter-observer variation and sensitivity/specificity of 
cervicography

Hyojeong Kim1, Won Moo Lee2, Yong Jung Song3, Kidong Kim1,*

1Department of Obstetrics and Gynecology, Seoul National University Bundang Hospital
2Department of Obstetrics and Gynecology, Hanyang University College of Medicine
3Department of Obstetrics and Gynecology, Pusan National University Yangsan Hospital, Pusan National 
University School of Medicine

Objective: The objective is to examine the inter-observer variation and sensitivity/specificity of 

cervicography.

Methods: Of 392 cervicography images with histological diagnosis, 47 Images with histological 

diagnosis of Cervical intraepithelial neoplasia (CIN) 1 or less were labelled as low grade squamous 

intraepithelial lesion (LSIL); The other 345 images with histological diagnosis of CIN 2 or more were 

labelled as high grade squamous intraepithelial lesion (HSIL). Three reviewers from different institutes 

who practiced as a gynecologic oncologist over 5 years independently reviewed the images using 

web-based program. Specifically, 1) they evaluated the quality of the images: evaluable vs. 

not-evaluable. 2) They graded images by first impression: LSIL vs. HSIL. 3) They determine the presence 

or absence of the specific findings: acetowhite lesion, mosaicism, punctuation, atypical vessels, 

cancerous mass, and ulceration. 4) They re-graded the images considering specific findings: LSIL 

vs. HSIL. We examined the inter-observer variation at first impression and re-grading. Additionally, 

we examined the sensitivity and specificity of grade by reviewers.

Results: Of 392 images, 325 (82.8%) were judged to be evaluable by two or more reviewers and we 

classify the images as evaluable images. For evaluable images, first impression grade by 3 reviewers 

concur in 61% (197/325) and re-grade concur in 61% (199/325). The sensitivity and specificity of grade 

by reviewers were low (median sensitivity at first impression and re-grade = 55%, 55%; median 

specificity at first impression and re-grade = 74%, 71%).

Conclusion: Significant inter-observer variations exist in cervicography; the sensitivity and specificity 

were low. Objective interpretation by computational image analysis could be promising.
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artificial intelligence development of Cervical Image)

Table 1. Image quality estimateion

Table 2. The concordance rate of evaluable image
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Table 3. Perormance by expert
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Introduction: The aim was to assess whether continuous anesthetic wound infusion (CAWI) increase 

postoperative activity in patients who underwent midline laparotomy for gynecological diseases.

Methods: This is an unplanned secondary analysis of a randomized controlled trial examining the 

effect of activity tracker with feedback on postoperative activity in patients who underwent midline 

laparotomy for gynecological diseases. Of 53 patients included in the trial, 12 patients used CAWI 

but 41 patients did not. Matching on surgery time and wound length, 22 patients (11 used CAWI as 

case and the other 11 as control group) were selected. We compared the postoperative activity and 

pain between case and control group.

Results: Case and control group have similar baseline and surgery characteristics. Postoperative day 

4 activity (2864 vs. 2389; p=0.583) and postoperative day 4 recovery rate (58% vs. 44%; p=0.450) are 

numerically higher in case than control group but there was no statistical significance. Average pain 

measured with brief pain inventory at postoperative day 2 was lower in case than control group (4 

vs. 5; p=0.047).

Conclusions: CAWI may increase postoperative activity in patients who underwent midline 

laparotomy for gynecological diseases via reducing postoperative pain.
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Sertoli-Leydig cell tumor case

김경진* 김경아 홍상기 문정범 정태원
1예수병원 산부인과 

Sertoli-Leydig tumors occur frequently in the third and fourth decades of life.these neoplasms are 

rare and account for less than 0.2% of ovarian cancers. This tumors are most frequently low-grade 

malignancies , a poorly differentiated varirty may behave more aggressively. This tumor produce 

androgens and clinical virilization is noted in 70 to 85% of patients

A 38 years old woman who had 2-0-0-2 parity visited OPD due to LLQ ntermitant pain for three days. 

Pelvic exam and ultrasonogram test revealed 5cm sized solid tumor, She has no other symptom amd 

sign by androgen. Laparoscopic Lt salphingoophorectomy was done. The pathologic report was 

Sertoli-Leydig tumor

Sertoli-Leydig tumors are rarely bilateral less than 1%. the usual treatment is unilateral 

salpingo-gophrectomy. The 5-year survival rate is 70 to 90% and recurrences are uncommom
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Purpose: To investigate the incidence and survival outcomes of ovarian carcinosarcoma compared 

to those of epithelial ovarian cancer.

Methods: Data on ovarian carcinosarcoma patients (n = 458) and epithelial ovarian cancer patients 

(n = 30,639) between 1999 and 2018 were obtained from the Korea Central Cancer Registry, and their 

respective agestandardized incidence rate (ASR) and relative survival rate were calculated and 

compared.

Results: Based on the ASR, the incidence of epithelial ovarian cancer was 4.504 per 100,000 women, 

while that of primary ovarian sarcoma was 0.064 per 100,000 women. The ASR ratio was 70.375 without 

significant change of ASR during the study period. Ovarian carcinosarcoma had a worse survival curve 

compared with epithelial ovarian cancer, and the difference was statistically significant (median 

overall survival 39 months vs. 110 months; p-value < 0.0001). Among the ovarian carcinosarcomas, 

patients of localized stages showed better clinical outcomes compared to regional or distant stages 

(5 yr overall survival 60.8%, 57.9%, and 32.8%; p < 0.0001). In addition, younger (<50) patients showed 

better overall survival compareed to older (≥50) patients (5 yr overall survival 52.6% vs. 40.2%; p < 

0.0001). 

Conclusions: The incidence of ovarian carcinosarcoma is quite low, with an ASR of 0.064/100,000 

during the last 20 years. Ovarian carcinosarcoma had worse clinical outcomes compared to epithelial 

ovarian cancer. 

Keywords: ovarian cancer; carcinosarcoma
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Table 1. The incidence of ovarian carcinosarcoma, 1999-2018

Figure 1. Comparisons of survival between ovarian carcinosarcoma and 
epithelial ovarian cancer
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Objective: Epithelial ovarian cancer (EOC) has a poor prognosis because of high recurrence rate due 

to chemoresistance, and there is a need to find new therapeutic drugs. Previous studies showed 

antipsychotic drugs to have anticancer effects. In this study, we investigated the anticancer potential 

of penfluridol, an antipsychotic drug used in schizophrenia, on ovarian cancer cell lines.

Methods: In vitro, EOC cell lines were treated with penfluridol and cell survival was assessed using 

MTT assay. Furthermore, we evaluated the synergistic effect of penfluridol with paclitaxel on EOC 

cell lines. In vivo experiments were performed to test the effect of penfluridol and paclitaxel 

combination on tumor growth in orthotopic mouse xenografts of EOC cell lines.

Results: Penfluridol significantly reduced cell proliferation in chemosensitive (A2780, HeyA8, 

SKOV3ip-1) and chemoresistant (A2780-CP20, HeyA8-MDR, SKOV3-TR) EOC cells with time and 

dose dependent manner. In chemoresistant cell lines (HeyA8-MDR, SKOV3-TR), penfluridol and 

paclitaxel combination showed significantly reduced cell proliferation compared to the control, 

paclitaxel alone, or penfluridol alone. In xenograft mouse models of EOC using HeyA8, mice treated 

with penfluridol showed significantly reduced tumor weight compared to control group, but showed 

similar effect with paclitaxel alone or penfluridol and paclitaxel combination group. In model with 

HeyA8-MDR, mice treated with the combination of penfluridol and paclitaxel had significantly 

decreased tumor weight than the control, paclitaxel alone, or penfluridol alone groups.

Conclusion: Penfluridol might be a potential therapeutic drug for EOC, especially by combination 

with paclitaxel in chemoresistant ovarian cancer.
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Does protracted chemotherapy have an influence on the 
clinical outcomes in advanced epithelial ovarian cancer?

이주헌, 김종미, 이윤희, 정근오, 홍대기*

경북대학교 산부인과학교실

Background: In epithelial ovarian cancer, first-line adjuvant chemotherapy is necessary, and patients 

sometimes require protraction; however, there are only a few recent studies to show its influence. 

In this study, we investigated whether the protraction of the total period of first-line chemotherapy 

has a negative influence on the survival outcomes.

Methods: Of the 101 patients we recruited from February 2011 to February 2021, 70 (69.3%) and 31 

(30.7%) were classified into the not-protracted and protracted groups, respectively. They underwent 

surgery and adjuvant chemotherapy for epithelial ovarian cancer. Protraction was defined as the 

overall duration of the first-line chemotherapy being more than 20 days longer than intended. 

Kaplan–Meier survival analysis and Cox regression analysis were used for survival outcomes.

Results: The progression-free survival (PFS) in the total follow-up period in the protracted group was 

significantly shorter than that in the not-protracted group (p = 0.037); however, the difference in 

the overall survival between the two groups was not significant (p = 0.223). For the PFS, the hazard 

ratio of protraction was 1.646 in the univariate analysis (95% CI, 1.020–2.658; p = 0.041).

Conclusion: Excessive protraction over at least 20 days of first-line chemotherapy can result in 

significantly shorter PFS in advanced epithelial ovarian cancer.
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Aim: YouTube is one of the most popular video-sharing platforms and thus, many people are using 

YouTube as a source of healthcare information. Robotic myomectomy have been increasingly 

performed as a treatment of uterine myoma, specifically in women who desiring pregnancy. We aimed 

to evaluated quality and influence of YouTube videos related to the robotic myomectomy.

Methods: We explored YouTube using the search terms “robotic myomectomy” and “Da Vinci 

myomectomy”. Videos were sorted by view count, and the 150 videos with the highest view counts 

were chosen. From each video, content type, source, view counts, video length, time on YouTube, 

likes, and dislikes were extracted. Scoring system used for evaluation of video quality (general quality, 

information (indication, complication, surgical process, preoperative preparation or ansthesia, and 

postoperative management), and scientific evidence). 

Results: The most prevalent content (N= 121) was videos recording actual surgical procedure of robotic 

myomectomy, and the most common source of videos (N=87) were gynecologic surgeons. Videos 

directly related to robotic myomectomy were mainly uploaded by medical groups, which is 

significantly associated with a longer uploaded time on YouTube (P= 0.003), and higher rate of no 

response by viewer (P= 0.014) than videos indirectly related to robotic myomectomy. Videos uploaded 

by nonmedical group were shown higher likes, dislikes and view ratio (P= 0.029, 0.042, and 0.042). 

Scores were not different between the two groups. In addition, scores were similar, regardless of 

uploaded time.

Conclusions: YouTube is not yet a valuable source providing adequate information on robotic 

myomectomy. Medical groups should provide more qualified videos for teaching patients. 

Keywords: robotic myomectomy; Da Vinci myomectomy; YouTube; information source

Introduction

Robotic myomectomy has been increasingly performed procedure, recently, for the treatment of 

uterine fibroids in women who wants to preserve fertility. Robotic myomectomy provides qualified 

visual field with 3D camera and wrist-like movement of instruments without tremor, which makes 
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it easy to repair myometrium after removal of uterine fibroids. For the prevention of uterine rupture 

during the future pregnancy, primary repair of myometrium is the most important. Therefore, robotic 

myomectomy is commonly preferred for women who desire future pregnancy. 

With widespread of internet use, patients can easily get health information from various online 

resources. According to recent surveys, 8 of 10 internet users have accessed health information online 

(1, 2) Among the various online resources, YouTube is the most popular website with abundant video 

contents (YouTube Statistics [cited 2019 Aug 29]. Available from: https://www.youtube.com/ 

yt/about/press). Although many physicians may agree with the importance of YouTube as medical 

information source for the public, the quality and reliability of video contents are questionable.

Without regulation of the uploading and peer review process, video contents in social media may 

contain misleading and inappropriate information. 

To date, there have been no reports evaluating the quality of video contents of “Robotic myomectomy” 

in YouTube channel. Therefore, in this study, we aimed to evaluate the quality and reliability of the 

most-viewed video contents uploaded to YouTube about the “Robotic myomectomy”. In addition, 

we analyzed the responses of viewers to determine whether high-quality videos are liked by viewers.

Materials & Methods

Search strategy

The YouTube search was conducted on November 18, 2021. A search was made on YouTube 

(http://www.youtube.com) by using the keyword “Robotic myomectomy”. The videos were sorted 

using the option “sort by view count”, as the goal of the search was to identify the videos that the 

public were watching most frequently. The inclusion criteria were as follows: 1) English language 

used, 2) primary content related to robotic myomectomy. The exclusion criteria were as follows: 1) 

languages other than English, 2) irrelevant content 3) duplicated videos, 4) sound-free videos. Of the 

300 initial videos, top 150 videos were included for review. 

Video assessment

We obtained the following data from each video: 1) video title 2) uploader’s name 3) number of views 

4) length of the video (minutes) 5) uploaded date 6) days since upload 7) total number of “likes” and 

“dislikes” as depicted by the “thumbs up” and “thumbs down” icons, 8) details and sources related 

to the robotic myomectomy included in the video).

Based on the content, we categorized the videos into 4 groups: 1) explanations of surgery (providing 

general robotic myomectomy–related information), 2) surgical procedure (showing or explaining 

detailed surgical procedure techniques and processes, or description of surgical instruments), 3) 

personal experiences (sharing personal experiences and feelings related to robotic myomectomy; 

e.g. pregnancy after surgery), 4) pre- and postoperative care (e.g., bowel preparation, laboratory 
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test, pain control, exercise, and wound care). In addition, videos were classified into directly related 

(include explanations of surgery and surgical procedures) and indirectly related group (include 

personal experiences or postoperative care).

According to their authorship, we classified the videos into 4 groups: 1) academics (authors were 

affiliated with a university), 2) physicians (authors were not affiliated with a university but were 

physicians), 3) patients (a woman who had undergone or expecting to undergo robotic hysterectomy), 

4) commercial establishments (attention to a product or service). Videos were furtherly divided into 

medical (uploaded by academic and physician groups) and nonmedical group (uploaded by patients 

and commercial establishments).

Quality assessment

We used scoring system by referring to a prior study, as there are no established standards for evaluating 

video quality (3-5).

The evaluation factors were divided into the part that evaluates the general quality of the video, 

whether important information on robotic myomectomy was included and explained, and how much 

scientific evidence was specified (Textbox 1). For general video quality and flow of video contents, 

each parameter was scored on a scale of 1 to 3. The information on robotic myomectomy was divided 

into 6 elements (indication, complication, surgical process, preoperative preparation, anesthesia, 

and postop management) and scored as follows: 0 points, not mentioned; 2 points, mentioned. For 

videos based on scientific evidence (clearly states sources of information and provides details of where 

to obtain additional information on the video topic), there were two subdivided items: 0 points, not 

mentioned; 3 points, mentioned. Thus, the total ranged from a minimum of 1 to a maximum of 18 

points. Two professional gynecologists independently evaluated the quality of each video, and the 

score used for the analysis was the average of the 2 scores. 

To assess the popularity of the videos, we used the like ratio (like × 100/[like + dislike]), view ratio 

(number of views/days), and video power index (VPI) (like ratio × view ratio/100)(6)

Statistical Analysis

Statistical analysis was performed using SPSS Version 26.0 (SPSS, Inc., Chicago, IL). Data are described 

as median (range) for continuous variables and as n (%) for categorical variables. The degree of 

agreement between the 2 reviewers was assessed using Cohen's Kappa coefficient: the interpretation 

based on established criteria suggested that values more than 0.8 represent “excellent” agreement, 

between 0.6 and 0.8 represent “substantial” agreement, between 0.4 and 0.6 represent “moderate” 

agreement, and lower than 0.4 represent “poor” agreement. (The measurement of observer agreement 

for categorical data. Biometrics (7).

Categorical variables were compared using Pearson’s chi-square test or Fisher’s exact test. To 

determine the normality of the distributions of continuous variables, the Kolmogorov– Smirnov test 
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was used. Continuous variables with normal distributions were compared using the independent 

t-test, whereas continuous variables that did not fit a normal distribution were compared using the 

Mann–Whitney U test. P value less than 0.05 was considered statistically significant. 

Ethics statement

As only public access data were used, Institutional Review Board approval was unnecessary for this 

study.

Results

Among the top 150 videos related to robotic myomectomy, 121 videos were recording actual surgical 

procedure of robotic myomectomy mainly by gynecologic surgeons. The most common source of 

videos were medical groups, including physicians and academic affiliations (Table 1). Videos 

indirectly related to robotic myomectomy were mainly shared by patients about their experiences 

and feelings (Table 1). Videos sourced from commercial channel provided surgical instruments (e.g. 

CO2 laser and ultrasound), which can be used during the surgery.

The medical groups mainly uploaded videos directly related to robotic myomectomy (113/120; 94.2%), 

whereas the nonmedical group mainly uploaded videos indirectly related to robotic myomectomy, 

including personal experiences and pre- and postoperative care (13/30; 43.3%).

Descriptive features of videos are shown in Table 2. The total of 5,445,322 views were collected in 

the top 150 videos related to robotic myomectomy (median 919.5, range 124-4,268,240). The highest 

viewed video was uploaded by a medical media channel in 2014, which provides not only detailed 

process of surgery but also general information on robotic myomectomy such as indication of surgery, 

type of fibroids, and another treatment options.

In addition, this video received the maximum number of likes (10,000) and dislikes (1,400). 

Among the 130 videos directly related to robotic myomectomy, 27 videos received no responses (no 

dislikes and no likes) from viewers.

To evaluate the quality of videos, we used scoring method referring to prior study (8). To amplify 

the accuracy of information, we gave 3 scores when scientific evidence was presented in the video. 

The median score was ? (range 3.5-16 ): One of the 3 videos with the highest score was the video 

with the most highest views, likes, and dislikes. Other 2 videos were provided by physicians, which 

described thoroughly the surgical procedure, as well as pre- and postoperative care.

There was a high degree of correlation between the reviewers ( Cohen's Kappa coefficient 0.9).

Videos directly related to robotic myomectomy were significantly associated with a longer uploaded 

time on YouTube (P= 0.003), and higher rate of no response by viewers (P= 0.014) than videos indirectly 

related to robotic myomectomy (Table 3). Videos uploaded by nonmedical group were shown higher 

likes, dislikes and view ratio (P= 0.029, 0.042, and 0.042) (Table 4). VPI was also higher in videos 
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uploaded by nonmedical group than those uploaded by medical group, which was not statistically 

significant (P= 0.062). Quality scores were similar between the two groups (Table 4). 

In addition, characteristics of videos were compared by the time of upload (by the end of 2016 vs. 

after 2016). Like ratio was higher in videos uploaded after 2016 than those uploaded by the end of 

2016, which was not statistically significant (P= 0.059). Although Quality scores were higher in videos 

uploaded after 2016 than those uploaded by the end of 2016, there was no statistical significance 

(P = 0.237) (Table 5).

Discussion

Video quality score were similar, regardless of content (directly vs indirectly related), source (medical 

vs. nonmedical), and the time of upload (by the end of 2016 vs. after 2016).

Since the most common videos contents are recording actual surgical procedure of robotic 

myomectomy by gynecologic surgeons, there might be less informative for public who were interested 

in robotic myomectomy. Also, some videos uploaded by surgeons had poor vision and sound. 

Moreover, most of videos uploaded by medical groups did not provide patient-friendly information, 

which is valuable to whom preparing to be undertaken robotic myomectomy. 

Interestingly, no responses by viewers (no likes and no dislikes) were significantly frequent in videos 

directly related to robotic myomectomy. In addition, videos uploaded by nonmedical group were 

more frequently liked and disliked by viewers than those uploaded by medical group. The rate of 

no responses by viewers were higher in videos uploaded by medical group than those uploaded by 

nonmedical group, although the statistical significance was marginal. Since the fact that the time 

on YouTube were significantly longer in videos directly related to robotic myomectomy and videos 

uploaded by medical group, it is very disappointing that viewers were not interested in those videos. 

We consider that those videos directly related to robotic myomectomy and uploaded by medical group 

were not attractive to viewers, because those kinds of videos use medical terms and only contains 

surgical procedure which cannot be understood by public. 

However, recent videos uploaded after 2016 showed slight advance from prior videos uploaded by 

the end of 2016. Like ratio and quality score were higher in recent videos, although there was no 

statistical significance.

The rate of no response by viewer were lower in recent videos, which is not statically significant. 

For instance, a video uploaded by medical group provides valuable information (from the start to 

finish of surgery, process of admissioin and discharge…) to whom preparing to be undertaken 

surgery.?
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Videos uploaded by nonmedical group were shown higher likes, dislikes and view ratio (P= 
0.029, 0.042, and 0.042). Video power index (VPI) was also higher in videos uploaded by 
nonmedical group than those uploaded by medical group, which was not statistically significant
(P= 0.062). Quality scores were similar between the two groups
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The accuracy of colposcopic diagnosis depends on the skill and proficiency of physicians. This study 

evaluated the feasibility of interpreting colposcopic images with the assistance of artificial 

intelligence (AI) for the diagnosis of high-grade cervical intraepithelial lesions. This study included 

female patients who underwent colposcopy-guided biopsy in 2020 at two institutions in Republic 

of Korea. Two experienced colposcopists reviewed all images separately. The Cerviray AI® system 

(AIDOT, Seoul, Republic of Korea) was used to interpret the cervical images. AI demonstrated 

improved sensitivity with comparable specificity and positive predictive value, when compared with 

the colposcopic impressions of each clinician. The areas under the curve were greater with combined 

impressions (both AI and that of the two colposcopists) of high-grade lesions, when compared with 

the individual impressions of each colposcopist. This study highlights the feasibility of the application 

of an AI system in cervical cancer screening. AI interpr.etation can be utilized as an assisting tool 

in combination with human colposcopic evaluation of exocervix.

Keywords: Artificial intelligence; cervical cancer screening; colposcopy; deep learning; machine 

learning
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Objective: Human papillomavirus (HPV) is the leading cause of cervical cancer, but approximately 

5% of cervical cancers are reported to be HPV-independent, especially in adenocarcinomas. These 

subtypes are reported to have poorer prognosis, and clinical attention is required. Recent guidelines 

on cervical cancer screening endorse a shift in practice to primary HPV screening rather than 

conventional cytology test. This study aimed to evaluate the accuracy of cytology test in 

HPV-independent cervical adenocarcinoma and compared the accuracy of the test with 

HPV-associated cervical cancers.

Methods: This study included patients who were diagnosed with cervical cancer and started primary 

treatment in our institution from January 2019 to May 2021. Patients with rare histology or those 

who had not performed cytology test before diagnosis were excluded. Pathologic report of cervical 

biopsy and the results of most recent cytology test prior to diagnosis were investigated. Histologic 

subtype of cervical cancer was divided according to 2020 WHO Female Genital Tumors classification. 

The results of cytology test were dichotomized into ‘normal’ and ‘abnormal’.

Results: Among total of 426 patients, squamous cell carcinoma was 68.5% (292/426), adenocarcinoma 

was 30.1% (128/426), and adenosquamous carcinoma was 1.4 % (6/426). In adenocarcinoma, 75% 

(96/128) of the cases were HPV-associated, and remaining 25% (32/128) was HPV-independent. 

Among HPV-associated adenocarcinoma, usual-type was the most common type (81.2%, 77/96). In 

HPV-independent adenocarcinoma, there were 25 (78.1%) cases of gastric-type, 6 (18.8%) cases of 

clear cell-type, and one (3.1%) mesonephric-type adenocarcinoma. In all cases, patients with 

HPV-associated cancer had abnormal cytology test result in 84.8% (334/394), with false-negative rate 

of 15.2% (60/394). When considering only adenocarcinoma, false-negative rate of cytology test was 

21.9% (21/96). In patients with HPV-independent adenocarcinoma, 46.9% (15/32) had abnormal 

cytology test result, with false-negative rate of 53.12% (17/32).

Conclusions: The false-negative rate of cytology test was higher in HPV-independent cervical cancer 

patients than in HPV-associated cervical cancer patients. In addition to the limitation of primary 

HPV test, cervical cytology test also is not accurate for screening HPV-independent adenocarcin
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Viral Recognition-responsive Prediction of 
Chemoresponses in Ovarian Epithelial Cells

In Hye Kim, Hyung Joon Yoon, Eun Taeg Kim, Seo Yoon Hwang, Hyeong In Ha, 
Yong Jung Song, Dong Soo Suh, Ki Hyung Kim*

Department of Obstetrics and Gynecology, Pusan National University School of Medicine, Busan, Korea

연구배경: Epithelial ovarian cancer (EOC) remains one of the deadliest gynecological malignancies 

among women in the world. Among EOC, ovarian clear cell carcinoma (OCCC) is a distinct histologic 

subtype that have poor sensitivity to chemotherapy and clinical outcomes. Despite the role of viral 

infection in the cancer promotion and development has been studied, this relevance in 

chemoresponses in OCCC are still unknown. 

대상 및 방법: Hence, in the present study, the protein expression levels of viral recognition components 

in human EOC and OCCC cell lines were examined by western blot analysis. To investigate the 

involvement of viral recognition components in responses to anticancer agents, the chemoresponses 

were measured with modulating viral recognition using shRNA or specific inhibitors. 

결과: Viral recognition was involved in modulating chemoresponse to anticancer agents. Moreover, 

the molecular action was mediated by regulating the host cell stress signaling pathways in OCCC.

결론: Conclusively, cellular viral recognition is associated with chemoresponse in EOC including 

OCCC (This research was supported by the Basic Science Research Program through the National 

Research Foundation of Korea (NRF) funded by Ministry of Science and ICT (NRF-2019R1A2C1084827)).

Keywords: viral recognition, OCCC, chemoresponse
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Glucocorticoid receptor promotes the progression of 
cervical cancer in combination with FoxP3 and induces 
cisplatin resistance through p38 MAP kinase

한관희1, 윤희2, 조한별2,*, 김재훈2

1강동경희대병원 산부인과 
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Objective: Glucocorticoid receptor (GR) is involved in tumor initiation and metastasis in various solid 

cancers. However, its role in cervical cancer has not yet been evaluated. Therefore, we investigated 

the clinical significance and functional role of GR in cervical cancer and its correlation with FoxP3, 

as GR induces the activity of regulatory T cells. 

Materials and Methods: Immunohistochemistry was performed on cervical cancer tissues for GR and 

FoxP3 to define the clinical significance by tissue microarrays. Moreover, cervical cancer cell lines 

were used for the functional studies to investigate the underlying mechanisms. 

Result: Both GR and FoxP3 expressions were significantly higher in cervical cancer tissues than in 

non-adjacent normal epithelial tissues, low-grade CIN, and high-grade CIN tissues. Moreover, GR 

and FoxP3 overexpression was significantly associated with poor disease-free survival (DFS) and 

overall survival (OS). GR expression positively correlated with FoxP3 expression. Importantly, 

multivariate analysis revealed that combining high GR and FoxP3 expression was an independent 

prognostic factor for DFS and OS and was associated with a poor chemoradiation response. In cervical 

cancer cell lines, siGR suppressed the proliferation and expression of Slug and increased the 

expression of E-cadherin, suggesting that GR regulates the EMT process, promoting metastasis and 

invasion. Moreover, FACS-based Annexin-V/PI double staining and cleavage of poly ADP ribose 

polymerase (PARP) showed that siGR enhanced cisplatin-induced apoptosis, which was mediated 

by p38 MAP kinase. Furthermore, we found that FoxP3 was downregulated in siGR-transfected cervical 

cancer cells compared to control cells. 

Conclusion: Collectively, our findings established that the combination of high GR and FoxP3 was 

associated with cervical cancer progression and platinum resistance, suggesting a potential predictive 

biomarker for clinical management in patients with cervical cancer.
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Oncologic safety of minimally invasive surgery in 
non-endometrioid endometrial cancer
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Objective: This study was aimed to compare the oncologic outcomes of patients with 

non-endometrioid endometrial cancer who underwent minimally invasive surgery with the outcomes 

of patients who underwent open surgery.

Method: This is a retrospective, multi-institutional study of patients with non-endometrioid 

endometrial cancer who were surgically staged by either minimally invasive surgery or open surgery. 

Oncologic outcomes of the patients were compared according to surgical approach.

Results: 113 patients met the inclusion and exclusion criteria. 57 underwent minimally invasive surgery 

and 56 underwent open surgery. Patients who underwent minimally invasive surgery had smaller 

tumors (median size, 3.3 vs. 5.2%, p=0.0001) and a lower lymphovascular space invasion rate (29.8% 

vs. 48.2%, p=0.045). In the overall population, the numbers and rate of recurrence were significantly 

higher in the open surgery group (p = 0.016). In multivariate analysis, disease stage and tumor size 

were associated with DFS in contrast to surgical procedure. 

Conclusion: Minimally invasive surgery showed similar survival outcomes when compared to open 

surgery in non-endometrioid endometrial cancer patients, irrespective of disease stage. When 

minimally invasive surgery is managed by expert surgeons, non-endometrioid histological subtypes 

should not be considered a contraindication for minimally invasive surgery.
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Preoperative neutrophil-to-lymphocyte, 
platelet-to-lymphocyte and monocyte-to-lymphocyte ratio 
as a prognostic factor in non-endometrioid endometrial 
cancer

Jiyun Hong, Joo Hee Yoon, Sang Il Kim*

Department of Obstetrics and Gynecology, St. Vincent’s Hospital, College of Medicine, The Catholic 
University of Korea, Seoul, Korea

Objective: Evaluate the prognostic value of neutrophil-lymphocyte ratio (NMR), platelet-lymphocyte 

ratio (PLR), and monocyte-lymphocyte ratio (MLR) in patients with non-endometrioid endometrial 

cancer.

Method: Laboratory and clinicopathological data from 118 patients with non-endometrioid 

endometrial cancer who underwent surgical resection between January 2010 and December 2019 

were reviewed. NLR, PLR and MLR were analyzed for correlations with recurrence and survival. The 

receiver operating characteristic (ROC) curves were generated for the NLR, PLR, and MLR. Optimal 

cut-off values were determined as the points at which the Youden index (sensitivity + specificity - 

1) was maximal. Based on the results of the ROC curve analysis, the patients were grouped into high 

MLR and low MLR groups. Recurrence rate, disease-free survival, and overall survival were compared 

between the two groups. The prognostic factors were investigated using univariate and multivariate 

Cox proportional hazards model. 

Results: The optimal cut-off value of MLR was 0.191 (AUC, 0.718; p < 0.001). Significantly more patients 

in the high MLR group experienced recurrence (60.3% vs. 15.6%, p < 0.0001) and cancer-related deaths 

(46.6% vs. 13.3%, p = 0.003). In multivariate analysis, advanced stage and high MLR were independent 

prognostic factors for disease-free survival and overall survival.

Conclusion: Elevated MLR was significantly associated poor clinical outcomes in patients with non 

endometrioid endometrial cancer. Our findings suggest that MLR may be clinically reliable and useful 

as an independent prognostic marker for patients with non-endometrioid endometrial cancer.
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ROC curves for DFS of NLR, PLR and MLR to predict recurrence. Optimal
NLR, PLR and MLR cut-off value was 1.316, 132.4 and 0.191 respectively.
The AUC was 0.615, 0.630 and 0.718.
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Clipping during distal external iliac lymphadenectomy 
increases lower leg lymphedema in patients with cervical 
cancer

Joo Hee Yoon, Sang Il Kim*

Department of Obstetrics and Gynecology, St. Vincent’s hospital, College of Medicine, The Catholic 
University of Korea, Seoul, Korea

Objective: Evaluate the association between the clipping of distal external iliac lymph nodes and risk 

of postoperative lower extremity lymphedema in women who underwent radical hysterectomy and 

PLND with or without PALND for cervical cancer.

Methods: Data from 128 patients with cervical cancer who underwent radical hysterectomy with pelvic 

lymphadenectomy between January 2004 and December 2012 were reviewed. Patients were divided 

into two groups depending on whether they underwent clipping of the distal external iliac node 

clusters during pelvic lymphadenectomy. The incidence of lower extremity lymphedema and 

post-operative complications were compared between group.

Results: The incidence rates of lower extremity lymphedema were significantly higher in Group A 

(15.8% vs. 7.0%, p = 0.034). On comparing the severity of lower extremity lymphedema, patients in 

group A exhibited more severe lower extremity lymphedema than those in Group B, which was 

significantly different (p = 0.041). The incidence rates of lymphangitis, seroma, and phlebitis were 

similar in both groups.

Conclusions: Clipping of distal external iliac lymph nodes during lymphadenectomy play a critical 

role in the development of lower extremity lymphedema. 
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Effect of the extent of radical excision on clinical outcomes 
after hysterectomy for early-stage cervical cancer: a 
meta-analysis

Dong Won Hwang, Soo Jin Park*, Maria Lee, Hee Seung Kim, Hyun Hoon Chung, 
Jae-Weon Kim, Noh Hyun Park, Yong Sang Song

서울대학교 의과대학 산부인과학교실

Background: The Piver-Rutledge-Smith, and the Querleu-Morrow classifications defining types of 

hysterectomy recommend that the extent of radical excision should be increased with an increase 

in the extent of tumor invasion for early-stage cervical cancer. Although an increase in the resection 

range causes an increase in surgery-related complications, there is no clear evidence of whether it 

can contribute to the improvement of the prognosis. Thus, we performed this meta-analysis using 

relevant studies for investigating the association between the extent of radical excision and survival 

after hysterectomy for early-stage cervical cancer. 

Methods: We searched studies which compared disease-free survival (DFS) or overall survival (OS) 

between type I or II (B) and type III (C) among 673 studies reported in Pubmed, Embase and Cochrane 

library till January 2022. In total, we used two randomized controlled trials and four observational 

studies including 1,010 patients with stage IB-IIB diseases in this meta-analysis. We compared DFS 

and OS as primary outcomes, and surgical outcomes, complications and the pattern of recurrence 

as secondary outcomes between the two groups. 

Results: There were no differences in DFS and OS between the groups (hazard ratios [HRs], 0.812 and 

0.607; 95% confidence intervals [CIs], 0.543 to 1.213 and 0.359 to 1.026). When we compared them 

between type II (B) and type III (C), there were also no differences in DFS and OS (HRs, 0.810 and 

0.605; 95% CIs, 0.539 to 1.215 and 0.324 to 1.130; Figure 1). Operation time and hospitalization were 

shorter and blood loss and the rate of bladder dysfunction were less (standard difference in means, 

-1.213, -0.794, -1.010 and -0.855; 95% CIs, -1.360 to -1.065, -0.991 to -0.597, -1.170 to -0.850 and 

-1.233 to -0.558) in type I or II (B) hysterectomy (Figure 2). However, there were no differences in 

the number of transfusion, complications such as ileus, urinary tract fistula, lymphocysts, 

lymphedema, deep vein thrombosis, ureteral injury, hydronephrosis, stress urinary incontinence, 

and the pattern of recurrence between the two groups.

Conclusions: This meta-analysis shows that type I or II (B) hysterectomy may have the similar survival 

benefit to type III (C) hysterectomy for early-stage cervical cancer with an improvement of surgical 

outcomes and bladder dysfunction.
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Figure 1. Forest plots comparing type I or II hysterectomy with type III hysterectomy 
for disease-free survival and overall survival
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Figure 2. Forest plots comparing type I or II hysterectomy with type III hysterectomy 
for surgical outcomes
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Lugol’s solution reduces positive resection margins and 
residual disease after the loop electrosurgical excision 
procedure
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Backgrounds: Removal of whole cervical intraepithelial neoplasia (CIN) by loop electrosurgical 

excision procedure (LEEP) is important. There is growing evidence of risk factors for positive resection 

margin after LEEP, such as old age, menopause, and high-grade CIN. There remains a concern 

regarding the residual disease if resection is incomplete. However, no studies have so far examined 

methods: to improve the complete resection of the entire lesion with LEEP, e.g., applying Lugol’s 

solution during LEEP. 

Materials and Methods: We examined whether Lugol’s solution reduces the proportion of positive 

resection margins after the loop electrosurgical excision procedure (LEEP). A total of 1,751 

consecutive women with cervical intraepithelial neoplasia (CIN) who underwent LEEP at three 

hospitals were retrospectively retrieved from the database. Outcomes included positive resection 

margins and residual disease pathologically confirmed within 6 months after LEEP.

Results: Positive resection margins were noted in 345 (19.7%) cases. Among 1,507 women followed 

up, the residual disease was diagnosed in 100 (6.6%) cases (69/308 cases with positive margins; 31/1,199 

cases with negative margins). The Lugol’s solution group was less likely to have positive resection 

margins (11.8% vs. 25.5%; P < 0.01), to require additional surgical intervention (5.4% vs. 10.2%; P < 

0.01), and to have residual disease (4.9% vs. 8.0%; P = 0.02). Multiple logistic regression analysis 

demonstrated that Lugol’s solution reduced the proportion of positive resection margins (adjusted 

odds ratio [aOR], 0.31), and that age 50 years or older (aOR, 1.64), and CIN 2–3 (aOR, 2.65) were 

independent risk factors for margin positivity (P < 0.01 for all). Conclusion Lugol’s solution optimizes 

CIN treatment by reducing the proportion of positive resection margins and residual disease after LEEP.

Keywords: Cervical Intraepithelial Neoplasia; LLETZ/LEEP; Resection margins; Lugol’s solution
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Figure 1. Flow chart of the eligible study population
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Table 1. 
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Table 2. Association of age, histology grade, and use of Lugol’s solution with positive 
resection margins of LEEP specimen
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Effects of BRCA Mutation Status on the Prognosis of 
Epithelial Ovarian, Peritoneal, Fallopian Tube Cancer
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가톨릭대학교 부천성모병원 산부인과

Background: We analyzed the survival outcomes of patients with epithelial ovarian, peritoneal, 

fallopian tube cancer with BRCA1/2 mutation and the clinical factors associated with the prognosis 

of these cancers. 

Methods: Based on the data collected from Clinical Data Warehouse of Catholic university of Korea, 

we included patients who had been diagnosed with and treated for epithelial ovarian, peritoneal, 

fallopian tube cancer, and had undergone germline BRCA testing in six hospitals between January 

2012 and December 2019. Survival outcomes of BRCA mutation group and BRCA wild type group 

were assessed, and clinical factors related to the prognosis were evaluated. 

Results: In total, 378 patients were identified and 76 (20.1%) women carried a BRCA 1/2 mutation. 

There was no significant difference in progression-free survival (PFS; p = 0.562) and overall survival 

(OS; p = 0.677) between patients with and without BRCA1/2 mutation. In multivariate analysis, 

however, PFS of the BRCA1/2 mutation group for 18 month from primary treatment was significantly 

superior to the wild type group (adjusted hazard ratio [aHR], 0.676; 95% confidence interval [CI], 0.482 

~ 0.949; p = 0.024). In subgroup analysis for high grade serous carcinoma patients, BRCA 1/2 mutation 

was an independent favorable prognostic factor for PFS ( aHR, 0.682; 95% CI, 0.479 ~ 0.974; p = 0.035). 

Subgroup analysis of patients with stage III or IV disease demonstrated an independent PFS gain in 

patients with BRCA1/2 mutation ( aHR, 0.644; 95% CI, 0.452~0.917; p=0.015). Neoadjuvant 

chemotherapy as a primary treatment was related to poor PFS ( aHR, 3.170; 95% CI, 2.161 ~ 4.649; 

p < 0.001) and reduced OS ( aHR, 2.378; 95% CI, 1.304 ~ 4.336; p = 0.005). 

Conclusion: Germline BRCA1/2 mutation improved short-term PFS in patients with epithelial ovarian, 

peritoneal, fallopian tube cancer. Elevated initial CA 125 level and primary neoadjuvant 

chemotherapy were related to poor prognosis. 

Keywords: Epithelial ovarian cancer, BRCA mutation, survival
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Multiple primary malignancy is rare but its incidence is increasing and endocrine, environmental, 

genetic factors are presumably related. Gynecological cancer accounts for 1.9 to 4.3%. This patient 

is a case of triple primary cancers of endometrium(stage 1), colon(stage 1), and thyroid(stage 2).

A 62-year-old woman found colon cancer in medical check-up and during staging exam, PET-CT 

showed a hypermetabolic lesion of uterus. She had no medical, familial, or gynecologic history other 

than left thyroid goiter known for 20 years. After menopause at the age of 50, she had taken menopausal 

supplements. She had no specific symptom such as vaginal bleeding. The ultrasound revealed 

thickened endometrium(9.5mm). CT confirmed a few uterine fibroids and left thyroid goiter. PET-CT 

showed hypermetabolic lesions in uterine cavity and thyroid so that another primary tumor was 

suspected, without evidence of distant metastasis. In colonoscopic mucosal resection, moderately 

differentiated adenocarcinoma(T1) with positive resection margin were found. Therefore, total 

hysterectomy and bilateral salpingo-oophorectomy were performed with low anterior resection of 

colon. The pathology report revealed moderately differentiated endometrial adenocarcinoma(T1a) 

and colon cancer(T1b) without regional invasion, MMR deficiency and microsatellite instability. One 

month later, thyroidectomy was done and poorly differentiated thyroid cancer(T2) was confirmed. 

Regarding the stage and the pathological difference, we diagnosed triple primary tumors. Radioactive 

iodine treatment was done. Currently, the patient has no evidence of recurrence and complication 

in regular follow up.

Endometrial cancer is the 8th most common cancer among Korean women and its incidence is on 

the rise. It commonly accompanies cancer of breast and ovary, but also non-gynecological organs 

such as colon and thyroid. In this patient, colon, endometrium, and thyroid cancer were 

simultaneously reported, and we are reporting this.
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연구배경: Para-aortic Lymphadenectomy(PAL) is one of the important surgical steps to lower morbidity 

of gynecologic cancer. Among the PAL surgical methods, Trans-Retro-Peritoneal(TRP) single port 

surgery has many advantages and small wound size than other methods, but the difficulty of operation 

is high. The purpose of this study is to combine a robot system and a PAL Using TRP Single Port system 

for easier and safer surgery.

대상 및 방법: From February to May 2021, this study was conducted for 3 patients with gynecological 

tumors who required PAL. In the first step, a vertical incision of 2-3 cm is made in the center of the 

umbilicus and then insert a single port. After confirming the stretch of the retroperitoneum at the 

site of aortic bifurcation, and pull it out of the abdominal cavity using a laparoscopic forceps. Then, 

hold the retroperitoneum that came out of the umbilical incision site, and carefully make a 2-2.5cm 

incision. Port insert it into the retroperitoneal space. Insufflate carbon dioxide gas into the 

retroperitoneal space. After robot docking, PAL is performed by dividing it into 4 compartments. 

When the PAL is complete, the retroperitoneal single port system is removed and the retroperitoneum 

is put back into the abdominal cavity. The remaining intraperitoneal surgery is performed through 

a transperitoneal approach using a single site robotic system

결과: Single port surgery was performed in all patients. The median total operative time was 266.7 

minutes, and the para-aortic lymph node dissection time was 28 minutes. Right para-aortic lymph 

node dissection, which was removed first after retroperitoneal access, took the most time (median 

14.7 minutes). The right para-aortic lymph node dissection provided a wider working space and the 

time for left para-aortic and pre-sacral lymph node dissection was 7.7 and 5.7 minutes, shorter than 

the right side. The median number of retrieved para-aortic lymph nodes was 14. There were no 

complications during surgery, and all patients were discharged within 2 days after surgery.

결론: PAL has always been a challenge to many surgeons. TRP-PAL using a single-site robot was easier 

and safer than the conventional surgical method. As robotic devices are becoming more popular in 

recent years, this surgical method may be a good option to replace the conventional methods.
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A Phase I Trial of a Cremophor-free, Polymeric Micelle 
Formulation of Paclitaxel, Administered on a Weekly 
Schedule in Combination with Carboplatin in Patients with 
Gynecologic Cancer

So-Hyun Nam, Yong-Man Kim*, Young-Jae Lee, Shin-Wha Lee, Dae-Yeon Kim

Department of Obstetrics and Gynecology, University of Ulsan College of Medicine, Asan Medical Center

Background: Genexol-PM is a biodegradable cremophor EL-free formulation of polymeric micellar 

(PM) paclitaxel. This phase I study was conducted to determine the maximum tolerated dose (MTD) 

and the recommended phase II dose of weekly administered Genexol-PM, when combined with 

carboplatin in patients with gynecologic cancer.

Methods: This open-label, phase I, dose-escalation study included 18 patients diagnosed with 

gynecologic cancer. Cohorts of six patients per dose level were enrolled sequentially at doses of 100, 

120, or 120mg/㎡. Each group received an assigned dose of Genexol-PM (100, 120, and 120 mg/㎡, 

weekly) and carboplatin (5, 5, and 6 AUC) every 3 weeks. Safety and efficacy were analyzed for each 

dose group.

Results: Of the 18 patients, 11 patients were newly diagnosed and 7 patients were recurrent cases. 

No dose-limiting toxicity was observed. The MTD was not defined, but a dose up to 120mg/㎡ in 

combination with AUC 5~6 of carboplatin could be recommended for the phase II study. In this 

intention-to-treat population, 5 out of 18 patients dropped out of the study: 1 due to 

carboplatin-induced hypersensitivity, and 4 due to refusal of consent. Most patients (88.9%) with 

adverse events recovered without sequelae, and no death occurred that was related to the treatment. 

The best overall response rate was 72.2%.

Conclusions: Overall, weekly Genexol-PM combined with carboplatin was well tolerated and had a 

desirable antitumor activity profile in gynecologic cancer patients. Based on these results, the 

recommended phase II dose of weekly Genexol-PM was determined to be up to 120mg/㎡ when 

combined with carboplatin.
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Objective: NANOG engages with tumor initiation and metastasis by regulating the epithelial-mesenchymal 

transition (EMT) in epithelial ovarian cancer (EOC). However, its role in association with pAMPKα, 

and its clinical significance in EOC have not been elucidated even though pAMPKα is known to degrade 

NANOG in various human cancers. Hence, we investigated the role of pAMPKα and its association 

with NANOG as potential prognostic predictive biomarkers in EOC.

Materials and Methods: Immunohistochemistry of NANOG and pAMPK in epithelial ovarian cancer 

tissues were performed to define the clinical significance with TMA. Moreover, ovarian cancer cell 

lines were used for the functional studies to investigate the underlying mechanisms. 

Result: Both NANOG and pAMPKα expression were significantly overexpressed in EOCs comparing 

nonadjacent normal epithelial tissues, benign tissues, and borderline tumors. NANOG overexpression 

was significantly associated with poor disease-free survival (DFS) and overall survival (OS), whereas 

pAMPKα overexpression was associated with good DFS and OS. Importantly, multivariate analysis 

revealed that the combination of high NANOG and low pAMPKα expression was a independent 

prognostic factor for DFS and was associated with platinum resistance. In ovarian cancer cell lines, 

NANOG knockdown diminished migration and invasion properties by regulating the EMT process 

via the AMPK/mTOR signaling pathway. Furthermore, treatment with AMPK activator suppressed 

expression of stemness factors such as NANOG, Oct4 and Sox2.

Conclusion: Collectively, these findings established that the combination of high NANOG and low 

pAMPKα expression was associated with EOC progression and platinum resistance, suggesting a 

potential predictive biomarker for clinical management in EOC patients.
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Objective: Uterine transposition may be the only choice to preserve uterine function for a woman 

receiving pelvic irradiation. This study is aimed to report the short-term outcome of a rectal cancer 

patient who underwent uterine transposition before radiation and chemotherapy.

Case: A 29-year old woman was diagnosed with stage 2 (cT3N0, pT3N0, resection margin positive, 

signet ring cell type) rectal cancer and had low anterior resection. Pelvic radiotherapy was planned 

because the anal side resection margin and pararecal fat  was positive for cancer cells. The 

multidisciplinary oncology team decided to perform uterus and ovarian transposition before 

radiotherapy because the patient wanted to preserve both her uterine function and anal sphincter.

 Uterine and both ovary transposition were performed as follows. The left ovary was moved to the 

anterior left pelvic wall 4-centimeter(cm) below the umbilicus level with the uterus. The right ovary 

was moved to high in the right paracolic gutter. Uterine fundus was fixed at just below umbilicus 

with the vaginal connection. From postoperative day 7, the patient received  Intensity-modulated 

radiotherapy with simultaneous integrated boost (IMRT-SIB), 44 Gy at 2.2 Gy per fraction to the 

whole pelvis and 50 Gy at 2.5 Gy per fraction the tumor bed by integral boost. She undertook surgery 

to reinstate the uterus and left ovary to a normal position. She had a regular menstruation cycle during 

and after radiotherapy. Last vaginal bleeding was observed after GnRH agonist injection for ovarian 

protection from chemotherapy

Conclusions: Uterine transposition may be a promising fertility preservation option for patients who 

require pelvic or abdominal radiotherapy
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The efficacy of HPV test for cervical cancer screening

Yuyeon Jung1, Heekyoung Song2, Youn Jin Choi3, Soo young Hur3,*
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3Department of Obstetrics and Gynecology, Seoul St. Mary’s Hospital, The Catholic University of Korea

Introduction: About 3,218 new cervical cancer cases are diagnosed annually (estimations for 2020) 

and the third most common female cancer in women aged 15 to 44 years in Korea. For more than 

a half century, cervical cytology testing has been the foundation for screening for cervical cancer 

and the burden of this disease. Cervical cancer is now recognized to be caused by persistent infection 

of HPV which develop primarily as precancerous lesions and then progress to invasive cancer. 

Patients and Method: The patients were selected in Korean HPV Cohort study and followed-up at every 

6-month intervals. Only patients who had been tissue biopsy were included this study. We evaluated 

the results of cytology, HPV DNA test, and pathologic result of the included patients were compared 

with each other to check up efficacy of diagnosis between cytology and HPV DNA testing. This abstract 

was preliminary result. 

Results: This prospective study included 416 women who had cervical sample and calculated the 

diagnostic efficacy of liquid-based cytology, HPV DNA testing, and colposcopy-based biopsy. The 

sensitivity of HPV test and cytology were 90.9% and 76.5%. 

Conclusion: The use of HPV testing improved sensitivity better than liquid-based cytology with or 

without colposcopy-based biopsy. It recommends an HPV DNA based test as the preferred method, 

rather than cytology, currently the most commonly used methods to detect pre-cancer lesions.
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Whole genome analysis of cell-free DNA identifies copy 
number variations of MYC and RAB25 are associated with 
disease-free survival in ovarian cancer

박성은, 최윤진*

The Catholic University of Korea, Seoul St.Mary’s Hospital

Background: Using WGS we attempted to investigate genetic characteristics and evaluate prognostic 

biomarkers of EOC from plasma cfDNA.

Materials and Methods: All specimens from 40 ovarian cancer patients in this study were obtained 

with appropriate consent and approval of the institutional review board of Seoul St. Mary’s Hospital, 

the Catholic University of Korea, College of Medicine. From each patient, a volume of 10 ml of blood 

was collected within one week before the surgery. Using plasma cfDNA, whole genome sequencing 

was done and copy number variation (CNV) was analyzed. For analysis of relapse free survival, 

oncogenes (17genes) and putative tumor-suppressor genes (16genes) in epithelial ovarian cancer 

were referenced from cBioPortal. The information of 489 patients in TCGA ovarian serous 

cystadenocarcinoma was used to confirm the CNV pattern of 33 selected genes. 

Results: In the TCGA data for 33 genes were divided into AMP and DEL genes. The AMP gene was defined 

when there were more amplified samples than the deletion samples, and the DEL gene was defined 

when there were more deletion samples than the amplified samples. When the patient's gene grouping 

information was the same as the TCGA CNV result, it was determined that an event occurred. Of the 

33 genes, 6 genes had a p-value of less than 0.05, but DELEC1_AMP, KIT_AMP, EGFR_AMP, and 

CCNE1_AMP were excluded from the 2nd Kaplan-Meier analysis because the number of events 

occurred was 1. Two genes (MYC, RAB25) that were statistically significant (p<0.05) and in which a 

CNV pattern was observed in two or more samples were identified. The second Kaplan-Meier analysis 

was performed with combinations of MYC and RAB25 genes information. The results showed the 

combination of MYC and RAB25 genes well predicted disease-free survival in ovarian cancer.

Conclusion: From this study, we suggest that whole genome analysis of cell-free DNA identifies copy 

number variations of MYC and RAB25 be associated with disease-free survival in ovarian cancer.
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Red blood cell distribution width as prognostic predictors in 
endometrial carcinoma

Tae kyung Lee, Kyung Jin Eoh, Eun Ji Nam, Sunghoon Kim, Sang Wun Kim, 
Young Tae Kim*

Institute of Women’s Medical Life Science, Department of Obstetrics and Gynecology, 
Yonsei University College of Medicine, Seoul, Korea

Background: Increasing evidence is focused on the relationship between hematologic biomarkers 

and gynecologic malignancies. Red blood cell distribution width (RDW) is a standard parameter of 

the complete blood count and indicates variability in red blood cell size. The purpose of this study 

was to detect whether the preoperative RDW can be used to predict the recurrence and prognosis 

of endometrial carcinoma.

Materials and Methods: Medical records of patients diagnosed with endometrial carcinoma were 

retrospectively registered from May 2006 to June 2018. In addition to RDW, the clinicopathological 

factors, survival curves and prognosis of the patients with endometrial carcinoma were compared 

between the high and low groups according to the median RDW value (12.8%).

Results: A total of 431 patients were identified, including 227 patients who underwent robot-assisted 

staging surgery. The patients with high RDW had significantly higher body mass index (BMI) (25.0 

± 6.34 vs. 24.6 ± 3.82; p=0.00), pelvic lymph node metastasis (36.0 ± 16.9 vs. 19.0 ± 8.7; p=0.01) 

and recurrence (37.0 ± 17.4 vs. 20.0 ± 9.2; p=0.01) compared to the low group. There was an upward 

trend in RDW value according to advanced surgical stage. In the univariate analysis with DFS as the 

endpoint, surgical stage, type II histology, grade, RDW and lymph node metastasis were independently 

associated with survival. FIGO stage and RDW were found to be independent adverse predictor for 

DFS in repeated Cox multivariable models adjusted by clinicopathologic factors. However, although 

patients with high RDW did not show longer overall survival (log-rank p=0.11), they had significantly 

shorter disease free survival than the low group (log-rank p=0.03).

Conclusion: Our results were consistent with the concept that RDW can be a simple and convenient 

indicator for recurrence in endometrial carcinoma. Further study is necessary to investigate impact 

of RDW on overall survival.
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ROR1, a new target for chemoresistance endometrial 
cancer cell in vitro

탁현진1, 이경준2, 김영미2, 정수영1,2, 김홍배1, 박성호1, 박성택1,2,*

1Department of Obstetrics and Gynecology, Hallym University College of Medicine, Kangnam Sacred Heart 
Hospital, Seoul, Korea, 
2Institute of New Frontier Research, College of Medicine, Hallym University, Chuncheon, Korea,

ROR1 is tyrosine kinase-like orphan receptor that plays critical role in embryogenesis. Aberrant 

expression of ROR1 has been observed in a range of cancers compared to its limited expression in 

healthy adult tissue, which made it a candidate target for treating these cancers. In this study, the 

role of ROR1 in chemol-resistance of endometrial cancer cells was investigated. In chemo-resistance 

cellines like SNU539 and SNU685, ROR1 was significantly increased compared to adenocarcinoma 

cellines(Ishikawa, HEC1). Knockdown of ROR1 in SNU539 and SNU685 decreased migration, invasion 

potential, and EMT markers(SNAIL, E-cadherin). In CCK assay with Taxol, when ROR1 expression 

was suppressed by siRNA, siROR1 group showed worse cell viability compared to the control group 

demonstrating that ROR1 regulated taxol resistance in endometrial cancer cells. In addition, ROR1 

was upregulated in cancer tissue and serum from patients with carcinosarcoma of Endometrium. 

Taken together, these results suggest that ROR1 plays a critical role in tumorigenicity, 

chemoresistance, and a potential therapeutic target for the treatment of chemo-resistant endometrial 

cancer.
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Prediction of cervical intraepithelial neoplasm using 
convolutional neural networks

조안젤라*, 신은서, 김민영, 김보람, 임소현, 박철민, 김성엽*

제주대학교병원 산부인과
2서울의료원

연구배경: Deep learning is a type of machine learning that uses a neural network structure composed 

of multiple layers through data learning. Among artificial neural networks used for deep learning, 

convolutional neural networks show excellent performance in image recognition and classification, 

and are mainly used to analyze visual images. Recently, convolutional neural network-based research 

has been conducted in various fields, including skin lesions, and encouraging results such as 

diagnosing lesions at a specialist level through such deep learning algorithms. However, there have 

been few studies about deep learning based prediction of cervical intraepithelial neoplasm yet. This 

study aims to identify high grade squamous intraepithelial lesion(HSIL) and invasive carcinoma 

through convolutional neural network that learns images taken with colposcopy.

대상 및 방법: We collected 1,918 images of colposcopy conducted at Jeju National University Hospital 

from 2008 to 2021. The images were labeled with negative (negative colposcopic findings without 

biopsy, chronic cervicitis and low grade squamous intraepithelial lesion on biopsy) and positive (HSIL 

and invasive carcinoma on biopsy). We composed dataset with collected images and augmented 

dataset to 20,000 images by cropping, flipping and lighting. This augmented dataset was divided with 

training set (0.7), validation set (0.27) and test set (0.03). Using Densenet 201 model, we classified 

colposcopic images into negative and positive. We also localized which part the neural network 

focused on in this classification using class activation map.

결과: Using Densenet 201 model, the sensitivity to detect high grade lesion including HSIL and invasive 

cancer was 0.92, and the specificity was 0.72. Positive predictive value and negative predictive value 

was 0.77 and 0.9, respectively. According to class activation map, acetowhite lesion was almost 

consistent with the localizing part which the neural network focused on in order to classify images.

결론: High grade lesion of cervix can be detected through convolutional neural network that learns 

colposcopic images with comparable accuracy.
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Figure. The example of class activation map
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Bevacizumab-associated Bowel Perforation in patients 
with gynecologic cancer: A retrospective cohort study

Minjeong Park, Jeong-Yeol Park*, Shin-Wha Lee, Dae-Yeon Kim, Dae-Shik Suh, 
Jong-Hyeok Kim, Yong-Man Kim, Young-Tak Kim

Department of Obstetrics and Gynecology, Asan Medical Center, University of Ulsan College of Medicine, 
Seoul, Korea

목적: Bevacizumab is an antiangiogenic agent that is widely used as a single or combination agent 

of gynecologic cancer. This study is to identify the rate of intestinal perforation or fistula in patients 

with bevacizumab.

방법: From January 2014 to March 2020, 2321 gynecological cancer patients (including ovarian, tubal, 

primary peritoneal, and cervical cancer) using bevacizumab alone or in combination therapy have 

been reviewed. Intestinal perforation or fistula with Grade 2 or higher were classified based on 

Common Terminology Criteria for Adverse Events (CTCAE).

결과: Bowel perforation or fistula was identified in 31 of 580 (5.3%) bevacizumab group, and 38 of 

1841(2.1%) chemotherapy-only group (p<0.001). The bowel complications for each type of cancer 

are as follows: Ovarian/Tubal/Primary peritoneal cancer (14 of 353 (4.0%) in bevacizumab group, 

and 23 of 1099 (2.1%) in chemotherapy-only group), Cervical cancer (17 of 227 (7.5%) in bevacizumab 

group, and 15 of 742 (2.0%) in chemotherapy-only group). 16 patients (51.6%) ultimately underwent 

surgical intervention. The overall 30-day morality rate was 12.9%.

결론: Intestinal perforation is one of adverse events of bevacizumab, which has a low incidence, but 

can be fatal when it occurs. Bevacizumab should be used under careful monitoring in consideration 

of bowel operation at the time of surgery.



300

[EP-31]

Is the ovarian cystectomy for atypical ovarian 
endometrioma safe?

JONG MI KIM, JUHUN LEE, JI YOUNG PARK†, YOON HEE LEE, GUN OH CHONG, 
DAE GY HONG*

Department of Obstetrics and Gynecology, Kyungpook Nation University, Kyungpook National University 
Chilgok Hospital, Daegu, Korea
†Department of Pathology, Kyungpook Nation University, Kyungpook National University Chilgok 
Hospital, Daegu, Korea

Background: Ovarian atypical endometriosis(AE) has been recognized as a premalignant lesion and 

the existence of the endometriosis associated ovarian cancer further emphasizes its importance. The 

true risk of malignancy in AE remains unclear. The purpose of this study is to investigate the clinical 

results of ovarian AE after ovarian cystectomy.

Materials and Methods: We retrospectively reviewed the medical records and histopathological reports 

of 41 patients who were diagnosed with ovarian AE between January 2011 and April 2020. We reviewed 

age, obstetric history, menarche age, preoperative CA 125 level, CRP, ESR, endometriois stage , mean 

follow up period, postoperative hormonal therapy and prognosis such as recurrence of endometrosis 

or malignant transformation.

Results: Among the 41 patients with ovarian AE pathologically diagnosed, 26 patients were under 

follow-up after performing only cystectomy, excluding patients with EAOC or other diseases and 

patients who underwent oophorectomy. Postoperative hormonal therapy was performed on all but 

4 out of 26 patients. There was recurrence of endometriosis in five patients, one of whom underwent 

second-line laparoscopic ovarian cystectomy. However, there was no malignant transformation.

Conclusion: Ovarian AE has a very low possibility of malignant transformation. Conservative treatment 

is recommendable after an appropriate ovarian cystectomy such as enucleation. 
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Early octreotide therapy and medium-chain triglyceride 
diet in endometrial cancer patients following high 
para-aortic lymphadenectomy

Tae-Wook Kong, Jeeyeon Kim, Joo-Hyuk Son, Jiheum Paek, Suk-Joon Chang*, 
Hee-Sug Ryu

Division of Gynecologic Oncology, Department of Obstetrics and Gynecology, Ajou University School of 
Medicine, Suwon, Korea

Objective: This study evaluates the feasibility of early octreotide therapy and medium-chain 

triglyceride (MCT) diet in endometrial cancer patients following high para-aortic lymphadenectomy

Methods: A total of 34 endometrial cancer patients who had high-risk for lymph node metastasis on 

preoperative imaging and underwent para-aortic lymphadenectomy up to the level of renal vein was 

identified between July 2007 and January 2022. The patients were divided into two groups according 

to whether early octreotide therapy and MCT diet were performed (Group A, no treatment; Group 

B, early octreotide therapy and MCT diet). Octreotide therapy and MCT diet were started 3 days after 

surgery. Clinical courses between group A (n=17) and B (n=10) were compared. 

Results: There were no differences in clinicopathologic characteristics including dissected 

para-aortic lymph node counts between the two groups. The median duration of pelvic drain (14.0 

days, 8.0 – 21.0 days vs. 7.0 days, 6.0 – 8.0 days, p < 0.001) and hospital stay (15.0 days, 10.0 – 22.0 

days vs. 10.0 days, 8.0 – 13.0 days, p = 0.002) were significantly different between the two groups. 

There was no recurrence of lymphatic ascites after early octreotide therapy and MCT diet. 

Conclusions: Early octreotide therapy and MCT diet in gynecological cancer patient who underwent 

para-aortic lymphadenectomy up to the level of renal vein may be attempted to shorten hospital stay 

and prevent lymphatic ascites. However, the timing of initiation of early octreotide therapy and MCT 

diet should be determined through further studies in more patients. 

Keywords: Lymph Node Excision; Lymphatic ascites; Octreotide; Medium-chain triglyceride diet
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Effectiveness of cervical cancer screening in elderly women 
in Korea.
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Objectives: Cervical cancer is expected to decrease through a combination of HPV vaccination and 

qualified screening program. The purpose of this study was to evaluate the effectiveness of cervical 

cancer screening (CCS) in elderly women in Korea

Materials and Methods: The data of 2079 women, who underwent CCS followed by liquid-based Pap 

(LBP), HPV test, and colposcopic biopsy at Korea University hospital from May, 2008 to May, 2018, 

were retrospectively evaluated. Age groups were classified as <21 (n = 11), 21–25 (n = 50), 25–70 (n 

= 1727), and >70 (n = 288). To evaluate the value of CCS in women older than 65, age groups were 

simply divided into <65 or  65. 

Results: The mean age was 49.02   15.437 (range from 15 to 91). There was a difference in the 

distribution of LBP results between age groups (p< 0.001). No ASC-H, HSIL, or SCC was observed under 

21 years of age, and the incidence of HSIL (39.7%) and ≥CIN 3(40.2%) were significantly higher in 

the age group of over 65. There was no difference in HPV results between the groups (p = 0.163). 

However, in HSIL and HPV negative group, ≥CIN 2 was increased by age in women older than 65 

(93%). 

Conclusion: Annual screening for cervical intraepithelial neoplasia or cancer is still necessary in 

Korean women older than 65 due to the higher incidence of  CIN 2, in terms of Korea's low medical 

fee and easy access to medical care. Also, relatively low overall participation rate for 10 years in CCS 

program and low HPV vaccination rate in this population should be considered. In addition, primary 

HPV test alone for those aged 65 or older needs further evaluation. 
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Table 1. Pap smear, HPV test, and pathology results by age group

Table 2. Comparison of the patients between women aged <65 and ≥65 years
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Glyoxalase 1 is a potential prognostic biomarker of 
gynecologic cancer
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강원대학교 의과대학 산부인과

Background: Metabolic reprogramming which leads to increased glycolysis is a characteristic feature 

of cancer cells. Cancer cells upregulate glycolytic enzyme expression levels to reach the required 

increase in glycolysis. One such upregulated glycolytic enzyme is glyoxalase 1 (GLO 1), which catalyzes 

the conversion of toxic methylglyoxal to non-toxic S-D-lactoylglutathione. GLO1 is upregulated in 

several types of malignancy including Gastrointestinal tract and breast cancer. However, the 

prognostic value, role and mechanism in gynecologic cancer are unexplored. Our study investigated 

the GLO1 expression of serum and tissue in gynecologic cancer.

Material and Methods: Blood and tissue samples were collected from 20 patients with cervical cancer, 

25 patients with high-grade serous ovarian cancer from the Korea Biobank Network. The control 

specimens were from patients diagnosed with leiomyoma or benign ovarian cyst without malignancy. 

We measured plasma levels of GLO1 using commercially available activity assay kit.

Results: In serum, high GLO1 expression is associated with clinical stage of ovarian cancer and cervical 

cancer (p <0.05) (Fig. 1). The late stage (stage III-IV) ovarian or cervical cancer showed higher 

expression compared with early stage (stage I-II). In immunohistochemistry, GLO1 expression was 

higher in gynecologic cancer tissue (cervix, endometrium, ovary). High GLO1 expression in tissue 

predicts clinical stage and metastasis in ovarian cancer as well as cervical cancer patients.

Conclusion: GLO1 is prevailingly expressed and overexpression of GLO1 can be a novel potential 

diagnostic and prognostic marker in ovarian and cervical cancer. 

Fig. 1. GLO1 expression is higher in late-stage tumors in ovarian and cervical cancer. 
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Preclinical Experimental Trial With Patient-Derived 
Organoids In Cervical Cancer.
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2Institute Of Women’S Life Medical Science, Women’S Cancer Clinic, Hereditary Cancer Clinic, Department 
Of Obstetrics And Gynecology, Yonsei University College Of Medicine, Seoul, Korea

Background: The aim of this study was to established organoids culturing protocol as an appropriate 

tool for drug screening and radiation therapy in cervical cancer.

Study Design: Cervical tumor tissues were obtained from consenting patients via punch biopsy at 

Severance hospital from May 2019 to July 2021. Based on our long-term culturing protocol, we 

established cervix cancer organoid in various cancer type, such as squamous, adenocarcinoma, 

neuroendocrine and villoglandular carcinoma. Organoids were evaluated pathologically and 

mutational characteristics with IHC and panel sequence analysis compared with patient samples. 

Furthermore, we verified drug screening and radiation testing in organoid as suitable preclinical tools. 

Results: Organoids expand long-term for a least 3 months, are retained morphologically and major 

genetically feature of their parent tumors. Next, we tested the organoids sensitivity to several 

commonly drug, including paclitaxel, cisplatin, carboplatin, Rapamycin and Ly2990042. These assays 

revealed differential anti-cancer response of individual organoids. Representatively, Squamous cell 

carcinoma (CC001) showed resistance toward treatment with cisplatin, whereas highly sensitive to 

Rapamycin (IC50<0.95nM). In addition, organoids were exposed to radiation (0, 2, 6 and 12Gy) once 

and cultured for 7 days. Squamous (CC001) and villoglandular (CC004) carcinoma organoid lines 

shown dramatic cell death depend to Radiation (Gy) treatment. Besides, Adenocarcinoma (CC002) 

shown less cell death efficacy than other cancer type in radiation testing. 

Conclusion: Our findings suggest that cervix cancer organoids could be useful tools for preclinical 

confirmation implement and to develop patient individual chemotherapy as regimens or radiation 

for cervix cancer. 
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Risk factors and patterns of recurrence in patients with 
low-risk endometrial cancer
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Introduction: More than half of all endometrial cancers are diagnosed as early stage low-risk, and 

are treated with surgery alone. However, 3-10% of them experience relapse. The aim of this study 

is to evaluate risk factors and patterns of recurrence in patients with low-risk endometrial cancer

Methods: Patients who diagnosed with endometrial cancer after hysterectomy at Seoul St. Mary’s 

hospital and St. Vincent hospital from 2009 to 2019 were identified. The inclusion criteria are as 

follows: FIGO stage Ia; endometrioid adenocarcinoma grade 1-2; and no lymphovascular space 

invasion. Exclusion criteria are those who received postoperative adjuvant treatment; and insufficient 

medical records. Multivariate analysis was performed using the Cox proportional hazards regression 

method to identify risk factors for survival. Survival was analyzed using Kaplan-Meier method, and 

significance was confirmed using the log-rank test.

Results: A total of 391 patients were included and the median follow-up period was 53 months (95% 

CI 52.37-58.71). Of those, 22 (5.6%) had recurrence, and 5 (1.3%) died of disease. Multivariate analysis 

identified menopause and tumor grade 2 as independent risk factors for recurrence. Of note, 10 of 

62 patients (16.1%) with both risk factors relapsed, suggesting that postoperative adjuvant therapy 

could be considered for these patients.

The most common sites of recurrence are vaginal stump and lung (7/22, 31.8%). In vaginal stump 

recurrence, the median time to recurrence was shorter than that of other sites (30 vs 15 months, p 

= 0.002), and 71.4% (5/7) were isolated recurrence. There was no statistically significant difference 

in the recurrence patterns according to the tumor grade. Median time to recurrence was 31 and 25 

months for G1 and G2, respectively (p = 0.130).

Conclusion: We identified menopause and tumor grade 2 as risk factors for recurrence in early stage 

low-risk endometrial cancer. Since lung is one of the most common sites of recurrence and usually 

does not develop symptoms, routine check during follow-up is required.
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Table 1. Clinical characteristics of patients

Characteristics
No recurrence

(n = 369)
Recurrence

(n = 22)
P

Age, yr 52 (28-81) 55 (33-74) 0.058
BMI, kg/m2 25.0 (15.2-64.1) 24.2 (18.9-35.1) 0.607
Menopause 195 (52.8) 18 (81.8) 0.008
Medical comorbidities

Hypertension 78 (21.1) 3 (13.6) 0.589
Diabetes 40 (10.8) 2 (9.1) >0.999

Grade
Grade 1 284 (77.0) 11 (50.0) 0.007
Grade 2 85 (23.0) 11 (50.0)

Tumor size, cm 1.9 (0-8.0) 2.2 (0-5.3) 0.204
Myometrial invasion depth, cm 0.1 (0-1.6) 0.2 (0-1.0) 0.201
Myometrial invasion ratio, % 4.1 (0-47.6) 7.7 (0-41.7) 0.202
Cytology

Negative 224 (60.7) 12 (54.4) 0.492
Malignant 8 (2.2) 0 (0)
Atypical cells 6 (1.6) 1 (4.5)
Unknown 131 (35.5) 9 (40.9)

Operation type
Laparotomy 74 (20.1) 3 (13.6) 0.589
Minimally invasive surgery 295 (79.9) 19 (86.4)
Laparoscopy 240 (65.0) 13 (59.1) 0.226
Robotic 55 (14.9) 6 (27.3)

Pelvic lymphadenectomy 304 (82.4) 21 (95.5) 0.146
Para-aortic lymphadenectomy 133 (36.0) 9 (40.9) 0.653
Preoperative CA-125, U/mL 10.8 (0.5-394.5) 13.8 (2.3-59.5) 0.508

Table 2. Univariate and multivariate analysis of factors associated with progression-free survival
Characteristics Univariate analysis Multivariate analysis

HR 95% CI P HR 95% CI P
Age (≥60 vs. <60) 2.28 (0.92-5.60) 0.074
Menopause (yes vs. no) 3.94 (1.33-11.65) 0.013 3.56 (1.20-10.55) 0.022
Tumor grade (2 vs. 1) 3.40 (1.48-7.85) 0.004 3.05 (1.32-7.06) 0.009

BMI, kg/m2
0.98 (0.89-1.08) 0.629 

Hypertension (yes vs. no) 0.58 (0.17-0.95) 0.374 
Diabetes (yes vs. no) 0.89 (0.21-3.80) 0.871 
Tumor size, cm 1.18 (0.93-1.50) 0.173 
Myometrial invasion depth, cm 1.84 (0.50-6.82) 0.362 
Myometrial invasion ratio, % 4.31 (0.23-82.46) 0.332 
Operation type (open vs. MIS) 1.68 (0.50-5.68) 0.405 
PLND (yes vs. no) 3.83 (0.52-28.51) 0.189
PaLND (yes vs. no) 1.29 (0.55-3.03) 0.553 
Preoperative CA-125, U/mL 1.00 (0.99-1.02) 0.900 

Covariates with P < 0.2 on univariate analysis were included in multivariate model.
HR, hazard ratio; CI, confidence interval; BMI, body mass index; MIS, minimally invasive surgery; 
PLND, pelvic lymphadenectomy; PaLND, para-aortic lymphadenectomy; CA-125, cancer antigen-125.
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Age
Tumor
grade

PFS Stump
Pelvic
cavity

Peritoneal
cavity

Pelvic
nodes

Distant
nodes

Lung Ovary

33 1 40 +

41 1 30 +

49 1 18 +

51 1 4

52 1 9 +

53 1 38 +

54 1 79 +

55 1 18 +

55 1 31 +

61 1 45 +

63 1 22 +

63 1 43 + +

36 2 19 +

49 2 37

52 2 60 +

53 2 31 +

54 2 4 + +

55 2 3 +

56 2 31

58 2 28 +

59 2 28 + + +

61 2 15 +

65 2 25 + +

71 2 29 +

74 2 8 + +

Figure 1. Summary of the patterns of recurrence in 22 patients who had recurrence in our study group
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Selection Of Primary Treatment According To FIGO 2018 In 
Patients With Early Cervical Cancer

박현,* 김미강, 최민철, 정상근, 주원덕, 송승훈, 이찬

분당차병원

Aims: FIGO 2018 staging system has incorporated the cut-off of size (2cm) of primary tumor and LN 

status in cervical cancer. Novel system is expected to tailor treatment and reduce the rate of dual 

therapy. We evaluated FIGO 2018 staging system in terms of selection of the primary treatment.

Methods: Patients were included who underwent radical hysterectomy due to with early cervical cancer 

of FIGO 2009 stage Ia1 with LVSI, Ia2, Ib1, Ib2, 2a1, and 2a2 between 2005 and 2018 and re-staged 

according to FIGO 2018 staging system. 

Migration of stages and change of proportion of adjuvant radiotherapy were investigated. The primary 

treatment for each stage was selected between surgery and radiotherapy based on the dispersion of 

the high-intermediate risk factors. The factors associated with survival were analyzed in patients 

designated to surgery in FIGO 2018 system.

Results: About 16% (48/308) of patients were upstaged and 28 of them were allocated to stage IIIC 

of FIGO 2018. In early stages (up to IIa2), the proportion of patients indicated for radiotherapy was 

reduced from 38.3% (118/308) in FIGO 2009 to 30.6% (84/274) in FIGO 2018 (p=0.000) which was 

low (6.3%, 4.5%, 9.8%, 37.3%, and 50.0%) especially in FIGO 2018 stage Ia1, Ia2, Ib1, Ib2 and IIa1. 

FIGO 2018 system (p=0.001) and conization (p=0.016) were significantly associated with DFS although 

the route of surgery was not (open vs. MIS, p=0.467).

Conclusion: FIGO 2018 system could upstage a substantial portion of patients with high risk factors 

by incorporating the cut-off of size and LN status. This system is supposed to be useful to select surgical 

modality for early cervical cancer and reduce the rate of dual therapy. Large studies including 

advanced stage disease is necessary to validate the role of FIGO 2018 system comprehensively.
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Gastric-type endocervical adenocarcinoma misdiagnosed 
as ovarian cancer: a case report

Jisoo Lee*, Yong Il Ji, Cheyon Park, Heo Aram, Kim Suzy, Eunhyun Lee

Department of Obstetrics and Gynecology, Inje University Haeundae Paik Hospital

Gastric-type adenocarcinoma of the uterine cervix is a very rare subtype of the cervical cancer. Unlike 

the majority of cervical cancer associated with high risk HPV infection, gastric type endocervical 

adenocarcinoma is independent to HPV. These tumors frequently metastasize to lymph node, adnexa, 

omentum, bowel, etc. We present a case of gastric type endocervical carcinoma misdiagnosed as 

ovarian cancer in a patient with huge abdominopelvic mass. 

A 47-year Korean woman(para1-0-1-1) was reffered to our hospital because of abdominal distension 

which was aggravating for 2weeks. An ultrasound examination showed about 30cm sized 

multiloculated cyst with complete septums and high Doppler flow was seen. There were no specific 

findings in the uterus itself, and the cystic mass seemed to invade the uterus a little at the isthmus 

level. Computed tomography scan(CT) and pelvic magnetic resonance imaging (MRI) showed a 

multiloculated cystic mass in the left ovary, 25cm in size, with irregular wall and septations, suspected 

such as mucinous carcinoma with peritoneal seeding and other cystic mass with septations at right 

adnexa, 5.8cm in size, suspected as borderline ovarian malignancy. PET-CT did not show abnormal 

uptake. CA125, CEA, CA19-9 was 500.0 U/ml, 2.8 ng/ml, 94.4 U/ml, respectively. The PAP results 

was extrauterine adenocarcinoma. She underwent subtotal hysterectomy due to severe adhesion of 

parametrium and bowel, both salpingo-oophorectomy, omentectomy, appendectomy, cholecystectomy, 

and cytology washing. The final pathologic diagnosis was metastatic adenocarcinoma from the cervix, 

consistent with HPV-independent gastric type. She had ongoing episodes of ileus post-operatively, 

after a week of conservative treatment, she transferred to another hospital and there, received two 

cycles of paclitaxel and carboplatin chemotherapy. But the therapy was suspended as she was unable 

to tolerate because of ileus, aspiration pneumonia. After days, she was expired.
Gastric-type adenocarcinoma of the cervix is rare type of cancer and not related to high grade HPV. 

This type of tumor shows different symptoms with typical cervical cancer and very aggressive. Further 

study of unusual HPV-unrelated cervical adenocarcinoma are warranted.
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The pathological outcomes and clinical impact of RRSO in 
germline HR gene PV/LPV: An interim analysis of the 
retrospective single institutional study

Yeon Jee Lee1, Hyeong In Ha2, Chong Woo Yoo3, Dong Ock Lee1, Sang-Soo Seo1, 
Sokbom Kang1, Sang-Yoon Park1, Myong Cheol Lim1,4,5*

1Center for Gynecologic Cancer, Research Institute and Hospital, National Cancer Center, Goyang, Korea
2Department of Obstetrics and Gynecology, Pusan National University Yangsan Hospital, Yangsan, Korea
3Center for Gynecologic Cancer and Department of Pathology, Research Institute and Hospital, National 
Cancer Center, Goyang, Korea
4Division of Rare and Refractory Cancer, Research Institute and Center for Clinical Trial, Hospital, National 
Cancer Center, Goyang, Korea
5Department of Cancer Control and Policy, Graduate School of Cancer Science and Policy, National Cancer 
Center, Goyang, Korea

Objectives: To report the pathological outcomes and clinical impact of the following risk-reducing 

salpingo-oophorectomy (RRSO) in women with germline homologous recombination (HR) gene 

pathogenic/likely pathogenic variants from the largest retrospective study cohort in Korea.

Methods: Medical records of women with germline HR gene pathogenic/likely pathogenic variants 

who underwent RRSO at the National Cancer Center Korea between January 2006 and December 

2021 were retrospectively review and analyzed. Of the 243 participants, 178 had breast cancer and 

65 were healthy mutation carriers.

Results: Of the 243 women, 122 (50.2%) had mutations in BRCA1, 117 (48.1%) in BRCA2, and 2 (0.8%) 

had both mutations. In addition, 1 carried mutation in RAD51D, and 1 in BRIP1. Of BRCA1/2 carriers, 

the occult neoplasm was seen in 8/243 (3.2%) of patients: serous tubal intraepithelial carcinoma (STIC) 

(n=3), tubal cancers (n=2), primary peritoneal cancer (n=1), ovarian cancer (n=1), and breast cancer 

(n=1). Of the 8 women with occult neoplasm, 4 (2.2%) were identified from the 178 breast cancer 

patients and 4 (6.1%) were detected in 65 healthy mutation carriers. None with intraepithelial 

neoplasms developed recurrence or peritoneal carcinoma.

Conclusions: Just over 3% women with BRCA1/2 carriers who underwent RRSO have occult neoplasm 

from the daily clinical practice. Except STIC, fallopian tubal, primary peritoneal, and ovarian cancer, 

breast cancer could be detected from RRSO.

Keywords: BRCA1, BRCA2, Salpingo-oophorectomy
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Incidental cancers and STIC from RRSO in women with HR gene PV/LPV: 3.2% (8/243)
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Intravenous high dose application of Helixor® in 
gynecologic cancer: Is it safe?

Youngjin Lee*, Yongil Ji, Minsung choi, Yubin Park, Minkyung Cho, Eunhyun Lee

Department of Obstetrics and Gynecology, Inje University Heaundae Paik Hospital

Background: Traditional mistletoe treatment has been frequently used in European cancer patients. 

In addition to a number of clinical trials, mistletoe extracts have demonstrated that they exhibit 

immunomodulation, cytotoxicity, apoptosis-inducing, antiangiogenesis and DNA stabilization 

effects. In recent years, the number of clinical studies reporting the results of improving the quality 

of life of patients for mistletoe therapy has increased. Among them, Helixor® is more commonly 

used because it can improve treatment outcomes after intravenous injection (iv.) unlike other drugs 

requiring subcutaneous injections.

Although some studies have shown that intravenous injection of mistletoe extracts has a beneficial 

effect compared to subcutaneous injection, relatively few studies have been published on the safety 

of intravenous injection.

Methods: We reviewed chart on patients who received Helixor® intravenously after diagnosis of 

gynecological cancer between March 2010 and September 2021 at the Inje University Haeundae Paik 

Hospital. Helixor® was administered after skin test, by mixing 100mg with 250mg of normal saline, 

and increased to 600mg by 100mg depending on patient’s acceptance. For evaluation of safety, patient 

demographics, type of cancer, duration, dose, number of administration of Helixor®, symptoms 

related to Helixor® were collected.

Results: Overall, this study included 251 patients. Cancer sites included cervix(n=79), ovary(n=112), 

endometrium(n=47) and other(n=13). 176 patients were treated in combination with chemotherapy, 

53 were treated with concurrent chemoradiation therapy, three were treated with radiation therapy. 

The duration of administration ranged from 1 month to 78 months, with 44.6% of patients lasting 

more than 6 months. There were 30 patients (11.9%) who stopped intravenous administration due 

to side effect of Helixor®. Of these, 28 patients (11.1%) complained of systemic urticaria and 2 patients 

(0.8%) showed hypersensitivity.

Conclusion: Many clinical studies indicate that mistletoe has a supportive efficacy in cancer patients. 

In this study, we found that the side effect on intravenous administration of Helixor® was mostly 

systemic urticaria, and that there was hypersensitivity in two patients. As advances are made in the 

treatment area of cancer, the importance of QOL is increasing. Further study on mistletoe will help 

improve QOL in cancer patients.
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Additional inhibition of phospho S6 kinase improves the 
therapeutic effect of carboplatin in ovarian cancer
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1가톨릭대학교 의과대학 산부인과학교실, 부천성모병원 산부인과 
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Introduction: We found paclitaxel induced the upregulation of pS6 (S240/S244) and pS6 (S235/236) 

by the compensatory adaptive response in ovarian cancer cells on previous study. We showed addition 

of BX795 to inhibit pS6 increased the efficacy of paclitaxel in reducing the viability of ovarian cancer 

cells. In addition to paclitaxel, carboplatin is also important chemotherapy drug which widely used 

for treatment of the diverse cancers including ovarian cancer. We examined whether inhibition of 

pS6 by BX795 can increase the treatment effect of carboplatin in ovarian cancer. 

Methods: pS6 protein expression after carboplatin and BX795 treatment on CAOV3, OVCAR3, HeyA8 

human ovarian cancer cells and ID8 mouse ovarian cancer cells was checked by western blot analysis. 

We used a cell viability assay to examine whether addition of BX795 increase the effect of carboplatin 

on ovarian cancer cells. C57BL/6 mice were injected intraperitoneally with ID8 cells. Thirty days after 

the injection of ID8 cells, mice were treated with PBS (control group), carboplatin, BX795, carboplatin 

+ BX795. All of drugs were subcutaneously injected into the nuchal region of the mice.

Results: When carboplatin used together with BX795, the expression of pS6 decreased on ovarian 

cancer cells. Additional treatment of BX795 to carboplatin also brought decrease of viability on 

ovarian cancer cells. At the sacrifice day of mice, mean body weight of mice were 30.4 ± 7.1 g, 30.6 

± 4.2 g, 33.0 ± 5.0 g, and 29.3 ± 5.8 g on PBL, carboplatin, BX795, and carboplatin + BX795 injection 

group respectively (p = 0.695). Mean waist length were 39.5 ± 1.9 mm, 40.0 ± 1.3 mm, 40.8 ± 1.2 

mm, and 37.4 ± 4.4 mm (p = 0.234) and mean ascites amount were 15.1±6.6 ml, 16.3±4.1 ml, 17.8±4.7 

ml and 12.3±7.7 ml on each group (p = 0.536). There was no significant difference between these 

four groups on the mean body weight, waist length, and ascites amount. 

Conclusion: Addition of BX795 to inhibit pS6 increased the efficacy of carboplatin on ovarian cancer 

cells. However, increase of carboplatin effect was not showed on mouse model.
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Fig. 1. Western blot analysis of pS6 proteins in ovarian cancer cells treated with BX795 combined with
carboplatin.

Fig. 2. Viability of ovarian cancer cells after treatment with carboplatin and BX795.
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Vaginal dysbiosis in postmenopausal women with human 
papillomavirus infection
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Objectives: To evaluate the effect of menopause on the vaginal microbiota in women with HPV 

infection

Methods: A total of 81 cervicovaginal swab samples were obtained from the Korean HPV cohort. The 

vaginal microbiota and specific bacterial abundances were identified by 16S rRNA gene sequencing. 

The microbiota diversity and differential analysis were performed to investigate vaginal microbial 

changes in the pre- and post-menopausal women. 

Results: This study included 40 premenopausal women and 41 postmenopausal women. The mean 

age of the pre- and post-menopausal women were 29.5 and 55.8 years, respectively (p<0.0001). 

Lactobacillus spp. were the bacteria with the highest OTUs abundance in both groups. However, a 

marked decrease in Lactobacillus spp. was found in the postmenopausal women compared with that 

in the premenopausal women (44.3% vs. 74.2%). Various anearobic bacteria also showed relatively 

high OTUs abundances in the postmenopausal group. Atopobium vagina and Gardnerella vaginalis 

were significantly increased in the postmenopausal women. Alpha-diversity was calculated for each 

group. The Shannon diversity index was significantly higher in the postmenopausal group than the 

premenopausal women (p=0.048). Beta-diversity were also significantly different between groups 

according to the Bray-Curtis, Generalized UniFrac, Jensen-shannon, and Unifrac (p=0.001, p=0.002, 

p=0.001, p=0.002, respectively, PERMANOVA).

Conclusion: Postmenopausal women with HPV infection showed vaginal dysbiosis. Depletion of 

Lactobacillus spp. and increased anaerobic bacteria were detected. The microbiological changes in 

the vaginal environment can affect the prognosis of HPV infection in postmenopausal women.
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Hormone replacement therapy in BRCA mutation carriers 
and risk of breast cancer: A nationwide study in Korea
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고려대학교 의과대학 산부인과학교실, 구로병원 산부인과

Background: BRCA 1 and BRCA 2 gene mutations are well-known risk factors of breast and ovary 

cancers in women, and risk reducing salpingo-oophorectomy (RRSO) is the standard prophylactic 

treatment for preventions of ovary and fallopian tube carcinoma in women with BRCA mutations. 

Nevertheless, since most of the cases of RRSO are performed before menopause, those who receive 

RRSO suffer from post-menopausal syndrome (PMS) and adverse effects on cognition, mood, 

cardiovascular, bone and sexual health. These symptoms can be comforted by hormone replacement 

therapy (HRT), however the usage of HRT in carriers with BRCA mutations has been controversial 

due to concern of HRT increasing already high risk of breast cancer. We used the Korean National 

Health Insurance Service Database (KNHISD) to compare the risk of breast cancer in BRCA mutation 

carriers who received post-RRSO HRT with those who did not receive post-RRSO HRT.

Study population & Methods: Total 213 carriers who received RRSO between 2013-2020 after the 

diagnosis of BRCA 1 or BRCA 2 mutations without the diagnosis of cancer were selected and they 

were followed up for a mean of 2.75 years. They were divided into two groups, those who received 

HRT after RRSO (n=53) and those who did not (n=160). We compared the incidence of breast cancer 

over time in women who received HRT with those who did not.

Results: HRT did not increase the risk of breast cancer in carriers who received RRSO due to BRCA 

mutations (p-value: 0.4431).  When sorted by age 45, there were no significant differences in risk 

of breast cancer whether or not the patient received HRT in both the group under age 45 (p=0.5988) 

and above age 45 (p=0.1742). We also classified the population according to HRT medications they 

received, including progesterone, estrogen, tibolone, and progesterone-estrogen combination, and 

we found no increase in the risk of breast cancer in all medication groups (p=0.8933). 
Conclusion: We found no relationship between short-term post-RRSO HRT and breast cancer in 

population with BRCA mutations in this study. Therefore, health care-givers should consider 

alleviation of symptoms of post-menopausal syndrome through HRT in patients who received RRSO. 

Further studies are needed for longer follow-up period and to establish specific guidelines.
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Background: Cervical cancer is caused by human papillomavirus (HPV) infection and is a 

representative cancer with a high incidence in young women in Korea. The prevalence of 

inflammatory bowel disease (IBD) in Korea has recently increased at the fastest rate among Asian 

countries. IBD mainly occurs in younger individuals, so it is necessary to pay attention to the 

reproductive health of those who are sexually active and are preparing for pregnancy and childbirth. 

In particular, it has been reported that women with IBD have a higher risk of developing cervical 

dysplasia or cervical cancer than healthy women due to immunosuppressant use. Until now, studies 

on reproductive health of women with IBD have been insufficient. The purpose of this study was to 

investigate the behavior and knowledge for cervical cancer prevention in women with IBD.

Methods: From November 2020 to July 2021, 151 women over 20 years of age diagnosed with IBD 

participated in the online survey. In order to confirm the cervical cancer prevention behavior of 

women with IBD, experience of HPV vaccination, Pap tests, condom use during sexual intercourse, 

and HPV knowledge level were investigated. And the differences in the characteristics of patients 

according to the experience of HPV vaccination and Pap tests were compared. The collected data 

were analyzed using descriptive statistics, the chi-square test, and the independent t-test in IBM SPSS 

version 25.

Results: The average age of the subjects was 32.5 years, the average time since diagnosis was 8.9 years, 

and 47.7% were taking immunosuppressant. 45% were receiving or had already been vaccinated 

against HPV. 79.5% had experience with HPV vaccination recommendations, and 32.5% received 

recommendations from medical staff. Among the sexually experienced women, 55.5% received 

regular Pap test. 14.3% had never used a condom during sexual intercourse. HPV-related knowledge 

was at a low level with an average of 4.9 points out of 20. The HPV vaccination showed differences 

according to IBD type (p=.012), taking immunosuppressant (p=.013), HPV vaccine recommendation 

(p<.001), regular Pap tests (p=.025) and HPV knowledge level (p=.013). The Pap tests showed 

differences according to age (p=.012), marital status (p=.001), and pregnancy experience (p=.006). 

Conclusions: This study is meaningful in that it was the first to identify the current status of preventive 

behaviors of reproductive health for the prevention of gynecological cancers in Korean women with 
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IBD. To improve HPV knowledge and practice cervical cancer prevention behaviors among women 

with IBD, health care providers should provide HPV-related education, vaccination 

recommendations, and actively encourage sexually experienced women to have regular Pap tests.

This study was supported by the National Research Foundation of Korea (NRF) grant funded by the 

Korea government (Grant No. 2018-R1A2B2-001231). This research was supported by the BK21 four 

project (Center for Human-Caring Nurse Leaders for the Future) funded by the Ministry of Education 

(MOE, Korea) and National Research Foundation of Korea (NRF). 
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Objectives: To compare clinical outcome between active surveillance and excisional procedure for 

cervical intraepithelial neoplasia (CIN) 2 in women ages 21-34

Methods: Between Feb 2020 and Feb 2022, 55 patients aged 20 to 34 with biopsy-confirmed CIN2 

in Ilsan CHA medical center were included. Patients who had previously diagnosed cervical cancer 

or precancerous cervical lesion, or had taken cervical excisional procedure were excluded. Finally, 

44 patients were retrospectively analyzed. According to management for CIN 2, patients were divided 

into two groups: observation vs excision. Surveillance with Pap test was performed every 3 to 6 months 

during follow-up period. The result of Pap test was assessed into regression or progression. All data 

were censored at progression time or last follow-up time, then the probability of progression was 

plotted with Kaplan-Meier curves with log-rank tests. 

Results: The median age of patients was 29.5 (20-33) in observation group and 28 (21-34) in excision 

group (P=0.40). Although marriage or parity was not significantly different between two groups, the 

number of unmarried or nulli-parous women was higher in observation group than in excision group. 

During follow-up period, regression rate of observation group was 71.4%. In excision group, the 

percentage of pathologic result for CIN3 or more aggressive disease was 8.0%. The cumulative 

probability of progression was similar between observation and excision groups (P=0.40). 

Conclusions: Active surveillance was feasible management compared with excision in young women 

ages 21-34. 

Keywords: Cervical Intraepithelial Neoplasia; Conization; Papanicolaou Test; 
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A rare case of huge leiomyoma-induced deep vein 
thrombosis and cerebral venous thrombosis
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Introduction: Leiomyoma can cause several complications depending on their location and size. In 

this case, we report a rare case of deep vein thrombosis (DVT) and cerebral venous thrombosis caused 

by the mass effect of myoma causing pressure in the venous system. 

Case: A 37-year-old woman came to the emergency room with a sudden onset of dysarthria. Cerebral 

venous thrombosis was diagnosed on brain MRI and DVT of about 4.6 cm in Rt iliac vein and 3.7 in 

Lt renal vein on CT. And severe anemia was also observed in blood tests: Hb 5.7 g/dL, MCV 54.3fL, 

Platelet 479,000/µL, Ferritin 10ng/mL, Transferrin saturation 1%. The patient had a myoma of 9cm 

and was suffering from severe anemia induced by hypermenorrhea. In order to evaluate the cause 

of multiple thrombosis and anemia, various evaluations were performed. The patient continued 

high-dose anticoagulant therapy. The risk of bleeding was too high for surgery, so follow-up was 

decided. and amenorrhea was induced by administration of a gonadotropin-releasing hormone

(GnRH) agonist once a month for 5 doses. The patient complained of menopausal symptoms and 

discontinued the GnRH agonist. after 3 months, she complained of hypermenorrhea. so surgery was 

decided. A laparoscopic assisted mini-laparotomy myomectomy was performed. There was an 

intramural type myoma of about 9 cm in size in the posterior wall, and after myomectomy. The amount 

of menstruation decreased after myomectomy, and Hb was normalized. 

Discussion & Conclusion: According to findings during surgery, the intramural type 9 cm myoma was 

trapped in the pelvis and caused venous stasis by increasing pressure to the deep venous system, which 

is presumed to have caused DVT. In addition, she suffered from hypermenorrhea induced by huge 

leiomyoma of intramural type, which resulted in chronic iron deficiency anemia and thrombocytosis. 

This may have contributed to DVT and cerebral venous thrombosis by hypercoagulable state. The 

authors report this case to share experiences for increasing the rate of accurate diagnosis and 

successful treatment of rare cases and discuss future studies of these cases.
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Leiomyomas are the most common gynecologic and uterine neoplasm. Most leiomyomas are in the 

uterus, Rarely, it can arise in other sites. We present a rare case of a leiomyoma about 8 cm in size 

found in the urethrovaginal septum.

Case: A 48-year-old woman visited the hospital with massive vaginal bleeding lasting for two days. 

The patient had no underlying disease and a history of giving birth two babies 15 years ago by cesarean 

section. Menstruation was regular and there were no abnormal findings in the gynecological 

examination two years ago. When examined with a speculum, a mass of about 8 cm in size was 

identified that was pushing the anterior vaginal wall in the 10 o’clock direction. The mass was palpable 

firmly without movement in a round shape. A hypervascular mass with heterogenic echogenicity of 

about 8 cm in size was identified on ultrasound. MRI was performed for accurate diagnosis, and an 

exophytic mass of 7.7 cm in size was observed in the urethrovaginal space. The examination result 

could not exclude malignant tumor that is not suspected of invasion into the adjacent tissues, and 

surgery was decided. Mass excision was performed from extending the incision to adjacent the urethral 

orifice by approaching the vaginal anterior wall. On histopathological examination, it was confirmed 

as leiomyoma. There was no vaginal bleeding after surgery, and there was no problem with urination. 

After 6 months, the patient was followed up without complications or recurrence.

Discussion & Conclusion: Most leiomyomas originate in the uterus. Ectopic leiomyomas are 

uncommon, and the exact epidemiology is unknown. Leiomyoma in the urethrovaginal septum is 

a very rare case that has rarely been reported previously. We introduce a rare case of successful removal 

of a 7.7 cm leiomyoma from the urethrovaginal septum by performing surgery to differentiate 

resembling malignant tumor.
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Backgound: Clear cell carcinoma of the ovary is a relatively uncoomon carcinoma of the ovary and 

often associated with endometriosis.. In this study, characteristics of clear cell carcinoma of the 

ovary(CCCO) in Uijongbu St Mary’s Hospital from 2009 until 2021.

Materials and Methods: This study is a retrospective study. We reviewed medical chart of patients 

diagnosed and treated for clear cell carcinoma of ovary in Uijongbu St. Mary's Hospital from 2009 

to 2021.

Results: A total of 19 patients with CCCO in this study, the average age was 53.3 years (+-11.2) and 

the follow-up period was 25.5 months on average. Six patients had endometrial cyst and mean age 

of group with CCCO with endometrial cyst( group 1) was 50.8 years old and that was younger than 

CCCO without endometrial cyst ( group 2 : 54.4years old, but statistically not significant). Elevated 

level of CA125 before operation in Group 1 was 50%( 3 person) and 46.2% in group 2( 6/13). Eighty 

three percent (5/6) was stage 1 in group 1 (CCCO with endometrial cyst). But, only sixty nine percent 

(9/13) in group 2 was stage 1. Three of them are currently undergoing chemotherapy after surgery. 

Only 1 out of 10 followable patients showed recurrence at 23 months after treatment

Conclusion: The importance of CCCO in Korea is increasing. Also, since CCCO accompanying 

endometrial cyst is a relatively young age, efforts should be made to make a relatively good prognosis 

through early detection.
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Background: Mesonephric adenocarcinoma (MA) or mesonephric-like adenocarcinoma (MLA) is a 

rare tumor of the endometrium arising from the regressed mesonephric duct. However, there is still 

a lack of evidence about prognostic factors affecting survival because of the rarity. Thus, we 

investigated prognostic factors of MA or MLA of the endometrium through a pooled analysis using 

case series.

Methods: Through extensive search of relevant studies reported in PubMed, EmBase and the Cochrane 

database till December 2021, we found 103 patients with MA or MLA of the endometrium. Among 

them, we included only patients with the following factors such as age, stage, types of adjuvant therapy 

after surgery, progression-free survival (PFS) and overall survival (OS). We also included nine patients 

in our institute. We investigated prognostic factors affecting PFS or OS.

Results: A total of 56 patients who satisfied the inclusion criteria were included, who had stage I (n=32. 

57.1%), II (n=2, 3.6%), III (13, n=23.2%) and IV disease (n=9, 16.1%), respectively. Radiotherapy and 

chemotherapy were conducted after surgery in 27 (48.2%) and 32 patients (57.1%), and the median 

age was 58 years (range, 26 to 81 years). Stage I disease was related to better PFS and OS (median, 

18 vs. 9 months; mean 103.8 vs. 43.7 months; p<0.01), suggesting a favorable factor affecting PFS 

and OS (adjusted hazard ratio [HR], 0.155 and 0.313; 95% confidence interval [CI], 0.030 to 0.799 and 

0.147 to 0.665). Moreover, adjuvant radiotherapy improved PFS with marginal significance (adjusted 

HR, 0.481; 95% CI, 0.223 to 1.035). 

Conclusion: This case series show that early-stage disease and adjuvant radiotherapy may be 

associated with better prognosis of MA or MLA of the endometrium.
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Intraarterial chemotherapy followed by abdominal radical 
trachelectomy in stage IB2 cervical cancer: A case report
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Background: Approach to managing early-stage cervical cancers with tumor size >2 cm in women 

who want fertility preservation has been fraught with controversy. We present a woman with stage 

IB2 cervical cancer managed with intraarterial chemotherapy followed by abdominal radical 

trachelectomy and pelvic lymph node dissection.

Case: A 32-year-old woman (para 0-0-0-0) visited our department with the impression of cervical 

adenocarcinoma IB2 on October 28, 2021. Magnetic resonance imaging (MRI) and positron emission 

tomography (PET) investigation showed a 2.7 cm-sized heterogeneous tumor without parametrial 

invasion and lymph node metastasis. The patient wanted fertility-preserving management. After 

sufficient consent of the patient, three cycles of mitomycin-C 10 mg/m2, vincristine 1 mg/m2, and 

cisplatin 75 mg/m2 (Park et al., Cancer, 1995) combination chemotherapy intraarterial infusion at 

both uterine arteries every three weeks were administrated and well-tolerated. After four weeks of 

neoadjuvant chemotherapy, abdominal radical trachelectomy with pelvic lymph node dissection was 

performed. Stage IA1 endocervical adenocarcinoma with size 0.2x0.2 cm, 1 mm depth of invasion, 

no lymphovascular involvement, and clear resection margin was confirmed in the trachelectomy 

specimens. Patient discharged postoperative 8th day without complications.

Conclusions: We successfully reported a case of stage IB2 cervical cancer treated with intraarterial 

chemotherapy followed by abdominal radical trachelectomy with pelvic lymph node dissection. 

Intraarterial chemotherapy followed by a fertility-sparing surgery may become a valuable option for 

young women who wish to preserve their fertility potential.

Keywords: Cervical cancer; Radical trachelectomy; Intraarterial chemotherapy 
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Background: Health-related quality of life related to hyperthermic intraperitoneal chemotherapy 

(HIPEC) following primary or interval cytoreductive surgery has been evaluated prospectively in 

primary ovarian cancer (ClinicalTrials.gov number: NCT01091636). 

Patients and Methods: A total of 184 patients were randomly assigned to receive cytoreductive surgery 

with HIPEC (n=92) or without HIPEC (n=92) during 2010-2016 and quality of life assessment was 

evaluated at a baseline, postoperative day 7, 3rd cycle and 6th chemotherapy, and 3,6,9,12 months 

from randomization. Patients-reported quality of life was assessed using EORTC QLQ-C30, EORTC 

QLQ-OV28 questionnaires, and M.D Anderson Symptom Inventory. 

Result: Of the 184 patients, 165 patients (83/92 in the HIPEC group and 82/92 in the non-HIPEC group) 

participated in baseline quality of life assessment in a single institution. There were no statistically 

significant differences in functional scales and symptom scales in QLQ-C30, symptom scales including 

gastrointestinal symptoms QLQ-OV28, and severity and impact score in MDSI, between the two 

treatment groups until 12 months after randomization. 

Conclusion: Implementation of hyperthermic intraperitoneal chemotherapy during either primary 

or interval cytoreductive surgery does not impair health-related quality of life. 
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Figure 1. EORTC QLQ-C30 change from baseline to 12 months for the overall population
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Figure 2. EORTC QLQ-OV28 change from baseline to 12months for the overall population
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Conditional relative survival of patients with endometrial 
cancer: A Korean National Cancer Registry study
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Objective: We aimed to estimate 5-year conditional relative survival (5Y CRS) rates of endometrial 

cancer in Korea accounting for time already survived. We also presented subgroup-specific estimates 

stratified by various patient characteristics. 

Methods: Using the data from the Korean Central Cancer Registry, we calculated 5-year CRS rates 

in patients who were diagnosed with endometrial cancer between 1998 and 2017. The CRS rates were 

presented by year of diagnosis, age at diagnosis, histology, cancer stage, and treatment received. 

Results: The 5-year relative survival rate at the time of diagnosis was 89.0% for all cases. The probability 

of surviving an additional 5 years (i.e., 5Y CRS), if the patient survived 1, 2, 3, 4, and 5 years after 

diagnosis was 91.8, 94.1, 95.6, 96.5, and 97.3%, respectively. Patients with poor initial prognoses, 

i.e., those who were older, had non-endometrioid histology, and high stage, showed the largest 

improvements in 5Y CRS, reaching >90% for most subgroups, except those with serous histology 

(88.4%) and distant stage (77.7%). Patients aged ≥70 years had the highest probability of death in 

the 1st and 2nd years after diagnosis (13.8 and 11.0%), but the conditional probability of death in the 

3rd, 4th, and 5th years declined rapidly to 7.3%, 4.5%, and 3.7%, respectively. 

Conclusions: The CRS rates for patients with endometrial cancer improved with increased time elapsed 

from diagnosis. The greatest improvements in 5Y CRS were observed among patients who were older, 

those with non-endometrioid histology, and those with more advanced disease.

Keywords: endometrial cancer, relative survival, conditional survival, Kore
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PLCD1 is a potential prognostic marker and its silencing 
inhibits cell proliferation in ovarian cancer.
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Background: Ovarian cancer is a common gynecological malignant tumor that seriously endangers 

women's health worldwide. Phospholipase C delta 1 (PLCD1) has been found to be abnormally 

expressed in various cancers. However, the potential roles of PLCD1 in ovarian cancer are still 

unknown. 

Methods: The expression of PCLD1 in ovarian cancer was confirmed via immunohistochemistry and 

western blot in tissue microarray and cell line, respectively. Colony formation assay and annexin 

V-FITC apoptosis assay were used to examine the cell viability in vitro. 

Results: We found out that the expression of PLCD1 in ovarian cancer tissue was significantly 

upregulated than normal epithelium. Also, PLCD1 was associated with the poor prognosis of ovarian 

cancer patients. Finally, the low expression of PLCD1 by siRNA inhibited the proliferation of ovarian 

cancer cell lines.

Conclusion: PLCD1 played a crucial role in promoting ovarian cancer carcinogenesis and progression 

in patients with ovarian cancer.

Keywords: Ovarian cancer; PLCD1; Carcinogenesis
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Overexpressed periostin is correlated with a poor 
prognosis of epithelial ovarian cancer
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Background: Ascites is correlated with the progression and metastasis of epithelial ovarian cancer. 

The molecules in the ascites affect cell growth and tumor invasions like multiple cytokines, 

angiogenesis, or growth factors. Periostin (POSTN), a protein induced by lysophosphatidic acid (LPA), 

has been implicated in not only intracellular but also extracellular matrix signaling pathways. It suggests 

that the POSTN of ascites will affect tumor progression like the stromal POSTN of ovarian cancer (OC).

Methods: Two hundred fifty-six ovarian tissues were analyzed for POSTN by Immunohistochemistry 

on tissue microarrays using a scoring system (0–3). POSTN expression level was divided into two groups 

(low score 0-1 and high score 2-3) and analyzed by clinic-pathological characteristics to evaluate 

the prognosis. We compared these results with public databases and measured the POSTN by ELISA 

assay in ascites and serum from patients. Statistical analysis was compared by stage and grade using 

the Mann-Whitney test. In vitro, we revealed in ovarian cancer cell lines (SKOV3, RMG1, OVCA429, 

OVCA433) whether POSTN plays a regulatory role in cell growth and invasion activity.

Results: POSTN was highly expressed in ovarian cancer tissue compared to normal tissue. In addition, 

overexpression of POSTN was associated with advanced cancer (stage III-IV, recurrence) and resistant 

chemo-response. In the survival analysis, the POSTN upregulation group tended to have a poor 

prognosis, which was not statistically significant (HR 1.393, p=0.18). We found that the POSTN was 

more strongly detected in the ascites of ovarian cancer patients than in benign tumors, suggesting 

the possibility that it is a critical role of POSTN in ovarian cancer progression. Furthermore, silence 

of POSTN by transfecting POSTN-specific siRNAs was associated with decreased cell proliferation 

rates and suppressed cell migration in ovarian cancer cell lines.

Conclusion: Taken together, POSTN was associated with increased cancer cell growth and promoting 

invasion ability. Our study will provide us with new insights into the role of POSTN in ascites and 

tissue of OC. Further delineating the POSTN-mediated signaling pathways in OC may offer novel 

therapeutic targets. Moreover, POSTN may also be used as a novel biomarker to predict prognosis 

through ascites of ovarian cancer patients.

Keyword: Periostin, Ascites, Epithelial ovarian cancer, Invasion, Metastasis, Prognosis
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Neuroendocrine carcinoma of the cervix: outcome of a 
20-year single institution experience.
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Objective: The aim of this study is to evaluate clinical outcome and determine optimal therapy.

Methods: The medical record of 22 patient with neuroendocrine carcinoma of cervix (NECC) 

diagnosed between 2001 and 2020 at Keimyung University Dongsan Hospital were reviewed 

retrospectively. neuroendocrine carcinoma of cervix (NEC) was indicated by staining for 

chromogranin, synaptophysin, or CD56.

Results: Of the 22 patients, 81.8% were diagnosed at early stage (I to IIA). 63.6 % of patients were 

underwent surgery. Of those, 42.9% received neoadjuvant chemotherapy before surgery and 85.7% 

received adjuvant concurrent chemoradiation or systemic chemotherapy. Twelve (54.5%) of 21 

patients had a relapse. Median time to first relapse from the initiation of treatment of these patients 

was 8.8 months (range 3.4-12.7 months). Most patients developed hematogenous distant metastases 

before their death and common site of distant metastasis was lung. One patient developed brain 

metastasis concurrently with lung metastasis. Median overall survival of all patients was 37.8 months. 

Combination chemotherapy of etoposide and cisplatin was most preferred regimen for first line 

chemotherapy and combination of 5-fluorourasil and cisplatin were second preferred regimen.

Conclusion: Patients with NECC showed poor prognosis even if it is diagnosed in early stage. Most 

patient received multimodality therapy combining surgery, chemotherapy, and radiation therapy. 

Limitation of this study is small sample size. A multi-center retrospective cohort study is conducting 

at tertiary hospitals located at Daegu and Gyeongsangbuk-do.
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Background:  Poly(adenosine diphosphate [ADP]-ribose) polymerase (PARP) inhibitors have 

revolutionized the management of ovarian cancer. However, the optimal treatment of BRCA 

wild-type patients with advanced ovarian cancer remains controversial. The POLO (PARP Inhibitor 

Oral Maintenance in Low-Risk Advanced Ovarian Cancer) trial aims to investigate the efficacy of 

niraparib maintenance therapy in patients with BRCA wild-type, newly diagnosed advanced ovarian 

cancer who are not at high risk of recurrence.

Methods:  The POLO is a multi-center, investigator-initiated, single-arm, phase IV trial of patients 

with FIGO stage III-IV high-grade serous or high-grade endometrioid ovarian cancer. This study 

includes patients having both germline and somatic wild-type BRCA1/2 genes, no visible residual 

tumor after primary cytoreductive surgery, and responses to the postoperative platinum-based 

combination chemotherapy. Meanwhile, patients who received neoadjuvant chemotherapy are 

excluded. All enrolled patients are treated with niraparib maintenance therapy for three years or 

until disease progression, unacceptable toxicity, or withdrawal of patient consent. The primary 

endpoint of this trial is the 12-month progression-free survival (PFS) rate. The secondary endpoints 

are overall survival, PFS, time to first subsequent treatment, time to second progression (PFS2), and 

time to the second subsequent treatment, and safety. All patients should provide tumor slides obtained 

during cytoreductive surgery, for a prospective examination of somatic homologous recombination 

deficiency (HRD) and homologous recombination repair gene alterations. Pre- and post-niraparib 

(at the time of disease progression if available) blood samples will be collected for circulating cell-free 

DNA analyses. Molecular biomarkers that may indicate clinical response/resistance to niraparib will 

be identified. In total, 102 patients will be recruited from five sites. An interim analysis is planned 

after recruitment of 68 participants. Accrual is expected to be completed in 2024, followed by 
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presentation of results in 2025.

Trial Registration: ClinicalTrials.gov Identifier: NCT05187208.
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Objective: Neuroendocrine carcinoma of the cervix (NECC) is a rare, aggressive histologic type of 

cervical cancer. Currently, there is no standardized therapy for NECC. This study aimed to investigate 

prognostic factors of NECC and compare survival outcomes according to the treatment methods.

Methods: NECC patients who received primary treatment at our institution between 2000 and 2020 

were retrospectively identified. We collected patients' clinicopathologic and survival data, including 

age at diagnosis, histologic subtype, stage, immunohistochemical staining results, and detailed 

treatment methods. Multivariate analyses were conducted to identify prognostic factors for 

progression-free survival (PFS) and overall survival (OS).

Results: In total, 47 NECC patients were included in this analysis. The mean age at diagnosis was 46.9 

years, and the most common complaint at the time of the first visit was vaginal bleeding (61.7%), 

followed by Pap abnormality (10.6%). In related to histologic subtypes, 23 (48.9%) and 7 (14.9%) were 

diagnosed with small cell and large cell NECCs, respectively large cell NECC, while the other 17 (36.2%) 

had NECC combined with other carcinomas. According to the 2009 FIGO staging system, 24 (51.1%), 

6 (12.8%), 4 (8.5%), 1 (2.1%), and 12 (25.5%) had stage IB, IIA, IIB, IIIA, and IVB, respectively. During 

a median observation period of 17.8 months, 34 (72.3%) experienced disease recurrence and 11 

(23.4%) died of the disease. Patients with early-stage (IB1), locally advanced-stage (IB2-IIIA), and 

distant metastasis (IVB) showed 15.6, 17.7, and 7.0 months of the median PFS, respectively, and 94.7%, 

92.3%, and 15.6% of 18-month OS rates, respectively. In terms of primary treatment, 32 (68.1%) 

received surgical treatment. Among the patients who received surgery, 93.8% (30/32) received 

adjuvant treatment. While 9 (19.1%) received primary chemotherapy, 6 (12.8%) received primary 

chemoradiation, either concurrently or sequentially. In multivariate analysis adjusting clinicopathologic 

variables, distant metastasis (adjusted HR, 5.743; 95% CI, 1.797-18.354; P=0.003) and small cell NECC 

(adjusted HR, 0.364; 95% CI, 0.172-0.773; P=0.009) were identified as poor and favorable prognostic 

factors for PFS, respectively. The distant site metastasis was also associated with worse OS (adjusted 

HR, 6.676; 95% CI, 1.305-34.160; P=0.023). In a subgroup of stage IVB NECC, no differences in PFS 

and OS were observed between the chemotherapy-only and combined therapy with two and more 

treatment modalities (P=0.214 and P=0.357, respectively). 

Conclusion: Higher disease recurrence and mortality rates were observed in patients with NECC. Initial 
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FIGO stage and histologic subtypes were significant prognostic factors for survival. For patients with 

stage IVB disease, chemotherapy only might be preferable rather than combined therapy. 
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Background: Women with a BRCA1 or BRCA2 mutation have lifetime risks of ovarian cancer of 44% 

and 17%, respectively. In BRCA1/2 mutation carriers, risk-reducing salpingo-oophorectomy bilateral 

prophylactic oophorectomy(RRSO) reduces the risk of cancer. Unfortunately, the reported incidence 

of occult ovarian cancers diagnosed at the time of RRSO was 4 to 9%. We sought to evaluate prevalence 

and features of the patients with BRCA muatuion who were diagnosed with occult cancers at the time 

of RRSO in a tertiary referral center. 

Methods: This is a retrospective study of patients with BRCA1 or 2 mutation who underwent RRSO 

from September 2015 to December 2021. From this population, we identified patients with an 

incidental finding of cancers detected at the time of surgery or in subsequent pathological 

examination of the tissue. Clinical and pathological information of each patient were retrieved from 

medical records. 

Results: Of the 182 patients with BRCA mutation who underwent RRSO, there were 78 (42.9%) BRCA1, 

97(53.3%) BRCA2, and 7(3.8%) BRCA1 and 2 mutation carriers. Occult cancers were seen in 5/182 

(2.7%) of patients: 2 serous tubal intraepithelial carcinomas (STIC), 2 ovarian cancers, and 1 peritoneal 

cancer. The median age at the time of diagnosis of occult cancers was 44 years (range 38-54). All 

STIC patients had BRCA2 mutation, and ovarian and peritoneal cancer patients all had BRCA1 

mutation. All occult ovarian and peritoneal cancers were high-grade serous: 1 (33.3%) Stage II; 2 

(66.7%) Stage III. All three patients received adjuvant platinum/taxane therapy and only one of them 

was on PARP inhibitor as a maintenance therapy. For the 5 occult cancers, median follow up duration 

was 25 months (range 7–30 months). Recurrence was found in one patient with peritoneal cancer 

at 16 months. All patients with occult cancer are alive.

Conclusion: Less than the previous reports, 2.7% of asymptomatic BRCA mutation carriers had occult 

cancers at RRSO in this study. The patients with BRCA1 mutation showed more aggressive pathologic 

finding compared to the patients with BRCA2 mutaion. 
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Objective: To implement precision cancer medicine in ovarian cancer, precise prediction of treatment 

response and identifying patients at a high risk of disease recurrence is the first step. Thus, we aimed 

to develop deep learning-based transcriptomic models predicting platinum resistance in patients 

with high-grade serous ovarian carcinoma (HGSOC). 

Methods: We conducted next-generation RNA sequencing (RNA-seq) on fresh-frozen chemotherapy-

naïve primary ovarian cancer tissues of HGSOC patients (n=86). Patients were randomly divided into 

training and test sets with a 1:1 ratio. In model development phase, transcriptomic data of both training 

set and HGSOC patients (n=419) from The Cancer Genome Atlas database were used. Using genes 

selected by the gene expression ratio analysis, we constructed and trained a deep neural network 

(DNN). Multiple DNN models were combined to build average ensemble models, which were further 

validated using the test set (validation phase). We assessed the predictive performance of the 

developed models based on the area under the receiver operating characteristic curve (AUC). 

Results:  All patients in the study population received platinum-based combination chemotherapy: 

15 and 71 were identified as platinum-resistant and -sensitive groups. Based on the gene expression 

ratio between platinum- resistant and -sensitive groups, we selected the top 70 genes with high 

expression ratios. Machine learning algorithms were applied to develop and train DNNs of the 70 

genes. Then, the five-fold average ensemble models were developed. Among the various ensemble 

models, the best model predicted platinum-resistant cases with high accuracy (AUC, 0.925).

Conclusions:  We successfully developed deep-learning based transcriptomic models predicting 

platinum resistance after first-line platinum-based chemotherapy in HGSOC. These newly developed 

models would help the individualized management of HGSOC patients. Incorporating targeted agents 

into the primary treatment and more intensive surveillance might be considered for patients at high 

risk of developing platinum resistance.

Keywords: ovarian cancer; high-grade serous carcinoma; prognosis; platinum-resistance; deep 

learning; model.



343

[EP-60]

Laparoscopic radical hysterectomy is safe in cervical cancer 
with tumor size ≤2 cm, even if parametrial invasion or 
lymph node metastasis is found after surgery

Se Ik Kima, Dong Hoon Suhb, Hee Seung Kima, Kidong Kimb, Hyun Hoon Chunga, 
Jae Hong Nob, Yong Beom Kimb, Jae-Weon Kima, Noh Hyun Parka, 
Yong-Sang Songa, Chel Hun Choic, Maria Leea,*

aDepartment of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea
bDepartment of Obstetrics and Gynecology, Seoul National University Bundang Hospital, Seongnam, Korea
cDepartment of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of 
Medicine, Seoul, Korea 

Objective: Previously, our research team suggested patients with 2009 FIGO stage IB1 cervical cancer 

with tumor size ≤2 cm on preoperative magnetic resonance imaging (MRI) as safe candidates for 

laparoscopic radical hysterectomy (RH). We aimed to investigate whether laparoscopic RH is also 

feasible in parametrial-positive or node-positive, early cervical cancer with a small sized tumor. 

Methods: From Cervical Cancer cohorts of three tertiary institutional hospitals, we identified patients 

with 2009 FIGO stage IB1 who received either open or laparoscopic Type C RH. Among them, those 

with cervical tumor ≤2 cm on pre-operative MRI and were adherent to the guidelines for adjuvant 

treatment were included. Patients’ clinicopathologic characteristics and survival outcomes were 

compared between the laparoscopic and open RH groups. Subgroup analyses were conducted 

according to the presence or absence of parametrial invasion (PMI) and lymph node metastasis (LNM).

Results: In total, 498 patients were included: 299 and 199 for laparoscopic and open RH groups, 

respectively. After surgery, all study population was managed properly in terms of adjuvant treatment. 

During a median observation period of 59.4 months, the two groups showed similar disease-free 

survival (DFS; P=0.615) and overall survival (P=0.439). On pathologic examination, 16 (3.2%) and 49 

(9.8%) had PMI and LNM, respectively, and 10 (2.0%) had both. In a subgroup of PMI/LNM (n=55), 

no difference in DFS was observed between the laparoscopic and open RH groups (P=0.310). Both 

in the PMI subgroup and the LNM subgroup, laparoscopic and open RH groups had similar DFS 

(P=0.893 and P=0.169, respectively). Consistent results were also found in a subgroups of non-PMI 

and non-LNM (n=443).

Conclusions: Our study results demonstrate that laparoscopic RH might be safe in early cervical cancer 

with tumor size ≤2 cm, regardless of parametrial and nodal status, when adjuvant treatment is 

administered properly. Further large cohort studies are warranted to support our findings.
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Objective: In terms of precision cancer medicine, the first step is to predict the exact prognosis of 

high-grade serous ovarian carcinoma (HGSOC). Thus, we aimed to investigate novel prognostic 

biomarkers of HGSOC through proteomic analysis and develop models predicting 18-month 

progression-free survival (PFS) rate. 

Methods: We conducted label-free liquid chromatography-mass spectrometry using fresh-frozen 

plasma samples (n=20) and primary ovarian cancer tissues (n=12) obtained from newly diagnosed 

HGSOC patients. Based on PFS, samples were divided into two groups: good (PFS ≥18 months) and 

poor prognosis groups (PFS <18 months). Proteomic profiles were compared between the two groups. 

The overlapped protein biomarkers were selected and validated using an independent set of 

chemotherapy-naïve, fresh-frozen plasma samples (n=205) via enzyme-linked immunosorbent assay 

(ELISA). To construct models predicting the 18-month PFS rate, we performed a stepwise selection 

based on the area under the receiver operating characteristic curve (AUC) with 5-fold 

cross-validation. 

Results: Differentially expressed protein analysis in plasma samples revealed that 38 proteins were 

upregulated in the good prognosis group, and 59 proteins were upregulated in the poor prognosis 

group. Meanwhile, analysis in cancer tissues identified 288 and 370 proteins that were upregulated 

in the good and poor prognosis groups, respectively. Through hierarchical clustering and 

bioinformatics analyses, GSN, SND1, VACN, CD163, SIGLEC14, and PRMT1 were selected and 

underwent ELISA. Multivariate analyses revealed that high level of GSN and low level of SND1 were 

associated with worse PFS. Combining clinical variables and ELISA results, we constructed several 

models. Among them, the model consisting of four predictors (FIGO stage, residual tumor after 

surgery, GSN, and SND1) showed the best performance in predicting the 18-month PFS rate (mean 

validated AUC, 0.778) and outperformed the CA-125 model (mean validated AUC, 0.745). The newly 

developed model was converted to a nomogram for the clinical use.

Conclusions: From the proteomics analyses, we identified novel blood protein biomarkers associated 
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with the prognosis of HGSOC and successfully developed the prediction model, which might be a 

useful tool to anticipate patients’ prognoses.



346

[EP-62]

Further prognostication in endometrial cancer by 
incorporating additional protein biomarkers to the ProMisE 
molecular classifier

Se Ik Kim, MD, PhD1, Cheol Lee, MD, PhD2, Hyun Hoon Chung, MD, PhD1, 
Jae-Weon Kim, MD, PhD1, Noh Hyun Park, MD, PhD1, Maria Lee, MD, PhD1,2,*

1Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea 
2Department of Pathology, Seoul National University College of Medicine, Seoul, Korea 

Objective: The Proactive Molecular Risk Classifier for Endometrial Cancer (ProMisE) is a clinically 

applicable prognostication method in endometrial cancer. For further risk stratification of 

endometrial cancer, especially those with nonspecific molecular profile (NSMP), this study aimed 

to investigate the prognostic significance of three additional proteins: β-catenin, L1 cell-adhesion 

molecule (L1CAM), and programmed death-ligand 1 (PD-L1).

Methods: First, we applied the ProMisE molecular classifier to endometrial cancer patients who 

underwent primary surgical treatment between 2014 and 2018 at our institution. Immunohistochemical 

(IHC) staining was conducted on four mismatch repair (MMR) proteins (MLH1, PMS2, MSH2, and MSH6) 

and p53. The DNA polymerase epsilon (POLE) gene mutation was detected by hot spot sequencing 

of the POLE exonuclease domain via droplet digital PCR. Expression of β-catenin, L1CAM, and PD-L1 

was studied by IHC staining. Then, we investigated the relationship between protein expression and 

progression-free survival (PFS).

Results: In total, 162 endometrial cancer patients were included: 140 (86.4%) and 108 (66.7%) had 

an endometrioid histologic type and early-stage disease, respectively. ProMisE classification assigned 

48 (29.6%), 16 (9.9%), 72 (44.4%), and 26 (16.0%) to MMRd, POLEmut, NSMP (p53wt), and p53abn, 

respectively. Using 5% of nuclear staining as a cut-off, a positive β-catenin expression was not 

associated with disease recurrence rate (P=0.465). High expressions of PD-L1 (≥1% of tumor cells) 

and L1CAM (≥10% of staining) were most frequent in the MMRd subgroup (47.9%) and p53abn 

subgroup (50.0%), respectively. While PD-L1 expression was not associated with disease recurrence 

rate, high expression of L1CAM was identified as an independent poor prognostic factor for PFS 

(adjusted HR, 3.564; 95% CI, 1.625-7.816; P=0.002). In the NSMP subgroup, PD-L1 expression was 

not predictive of prognosis, but high expression of L1CAM was associated with worse PFS (adjusted 

HR, 4.906; 95% CI, 1.685-14.287; P=0.004). Consistent results were also observed in subgroup analyses 

of endometrioid tumors. 

Conclusion: While β-catenin and PD-L1 were not informative for risk stratification, high expression 
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of L1CAM was associated with an increased recurrence rate. Especially, L1CAM expression further 

stratifies the risk of disease recurrence in the NSMP subgroup. 

Keywords: genital neoplasms, female; endometrial cancer; molecular classification; biomarker; 

prognosis.
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ovarian cancer patients: An interim analysis

Yeon Jee Lee1, Hyeong In Ha2, Sun-Young Kong 3, Sang-Soo Seo1, Sokbom Kang1, 
Sang-Yoon Park1, Myong Cheol Lim1,4,5,*

1Center for Gynecologic Cancer, Hospital, National Cancer Center, Goyang, Korea
2Department of Obstetrics and Gynecology, Pusan National University Yangsan Hospital, Yangsan, Korea
3Department of Laboratory Medicine, Research Institute and Hospital, National Cancer Center, Goyang, 
Korea
4Rare and Pediatric Cancer Branch and Immuno-oncology Branch, Division of Rare and Refractory Cancer, 
Research Institute and Center for Clinical Trial, Hospital, National Cancer Center, Goyang, Korea
5Department of Cancer Control and Policy, Graduate School of Cancer Science and Policy, National Cancer 
Center, Goyang, Korea

Background: The proportion of “large genomic rearrangement (LGR)” of the BRCA1/2 mutations was 

retrospectively analyzed.

Methods: Medical charts of ovarian, fallopian tubal, and primary peritoneal cancer (OC) patients 

including germline NGS were retrospectively reviewed at National Cancer Center Korea between 

January 2018 and January 2022. 

Results: Of the 919 patients, 118 patients (12.8%) carried pathogenic or likely pathogenic BRCA1/2 

variants. Eight patients with LGR were identified in BRCA1 Gene. The LGRs accounted for 10.2% (8/78) 

of all identified BRCA1 mutations (Figure 1). No LGR was detected in the BRCA2 gene.

Conclusions: The proportion of LGR among the germline BRCA1 mutations is 10.2% from the largest 

cohort of OC. Given that OC patients with LGR in BRCA1/2 genes are indicated for the use of PARP 

inhibitor and genetic counseling, strategies to the identification of LGR need, depending on the 

clinical environment of each institution.

Keywords: Large genomic rearrangement, BRCA1 gene, BRCA2 gene, Ovarian cancer
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Figure 1. Detection of BRCA1 LGR in ovarian cancer patients.
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Pathologic Outcomes and Clinical Impact of RRSO in 
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Objectives: To report the pathological outcomes and clinical impact of the following risk-reducing 

salpingo-oophorectomy (RRSO) in women with germline homologous recombination (HR) gene 

pathogenic/likely pathogenic variants (PV/LPV) from the largest retrospective study cohort.

Methods: Medical records of women with germline HR gene pathogenic/likely pathogenic variants 

who underwent RRSO at the National Cancer Center Korea between January 2006 and December 

2021 were retrospectively reviewed and analyzed. Of the 243 women who underwent RRSO, 178 had 

breast cancer and 65 were healthy carriers with BRCA1 (n=122), BRCA2 (n=117), BRCA1/2 (n=2), 

RAD51D (n=1), and BRIP1 (n=1) PV/LPV.

Results: Of the 243 women, 122 (50.2%) had PV/LPV in BRCA1, 117 (48.1%) in BRCA2, and 2 (0.8%) 

had both PV/LPV. In addition, 1 carried PV/LPV in RAD51D, and 1 in BRIP1. Of BRCA1/2 carriers, 

the occult neoplasm was seen in 3.2% (8/243) of patients: Serous tubal intraepithelial carcinoma (STIC) 

(n=3), fallopian tubal cancers (n=2), primary peritoneal cancer (n=1), ovarian cancer (n=1), and breast 

cancer (n=1). Of the 8 women with occult neoplasm, 4 (2.2%) were identified from the 178 breast cancer 

patients and 4 (6.1%) were detected in 65 healthy mutation carriers. None with intraepithelial 

neoplasms developed recurrence or peritoneal carcinoma (Figure 1). All patients are without evidence 

of disease except for the recurrence in the women with PPC.

Conclusions: Over 3% of women with BRCA1/2 carriers with RRSO have occult neoplasm from the 

routine surgical procedures of RRSO and pathological evaluation. Several categories of incidental 

intraepithelial and invasive cancer could be detected from RRSO, and additional staging surgery could 

be required: These findings need to be discussed in preoperative counseling with patients.

Keywords: BRCA1, BRCA2, Salpingo-oophorectomy
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Figure 1. Incidental cancers and STIC from RRSO in women with HR gene PV/LPV
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A Preliminary Study on the Prognostic Impact of Neutrophil 
to Lymphocyte Ratio of the Body Fluid in Patients with 
Epithelial Ovarian Cancer

정민진, 백민화, 박정현, 이용석*

가톨릭의대 은평성모병원 산부인과

The cumulative results indicate that the neutrophil to lymphocyte ratio of peripheral blood (pbNLR) 

is a useful prognostic factor in patients with various cancers. In contrast to peripheral blood, the 

body fluid is in direct contact with the pelvic lesion. However, no study has reported on the clinical 

utility of the NLR of body fluid (bNLR) for patients with epithelial ovarian cancer. To investigate the 

clinical utility of the bNLR as a prognostic factor in patients with ovarian cancer, we conducted a 

retrospective review of the prospectively collected data. 

A total of 92 patients were classified into high bNLR (n = 76) and low bNLR (n = 16) groups. A high 

pbNLR and high bNLR were associated with a shorter recurrence rate (p < 0.001 and p = 0.011, 

respectively). A multivariable analysis confirmed that ECOG PS (p = 0.023), pbNLR (p = 0.008), and 

bNLR (p = 0.0160) were independent predictors of progression. 

Although further studies are required to apply our results clinically, this is the first study to show the 

clinical value of the bNLR in patients with epithelial ovarian cancer.

Figure 1. Correlation between body fluid and peripheral blood. Scatter plots illustrating the correlation beween the 
neutrophil-to-lymphocyte ratio in body fluid (bNLR) and peripheral blood (pbNLR).
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Long-Term Outcomes of Minimally Invasive Surgery in 
Patients with Ovarian Cancer: An Inverse Probability of 
Treatment Weighting Analysis
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Department of Obstetrics and Gynecology, University of Ulsan College of Medicine, Asan Medical Center, 
Seoul, Korea

Objectives: For ovarian cancer that is expected to be in an early stage in the preoperative evaluation, 

there are two methods: minimally invasive surgery (MIS) and laparotomy. Unexpected metastasis 

makes it difficult to determine the surgical method. The aim of this study is to compare the long-term 

oncological outcomes of laparotomy and MIS for the treatment of ovarian cancer patients considered 

to be in the early stages of preoperative evaluation.

Methods: From January 2010 to December 2017, a total of 238 ovarian cancer patients without ascites 

or extraovarian metastasis on preoperative images were included. Cohorts were balanced using 

inverse probability of treatment weighting (IPTW) based on age, BMI, restaging, preoperative CA-125 

level, histology, grade, surgical FIGO stage, and fertility preservation. With doubly robust estimation, 

adjuvant chemotherapy is added in multivariable analysis. 

Results: Of the total 238 patients, 62 patients (26.1%) underwent laparoscopy and 176 patients (73.9%) 

underwent laparotomy for surgical staging of ovarian cancer. After IPTW, there were no significant 

differences in baseline characteristics between the two groups. Estimated blood loss (p=0.0274) and 

length of perioperative hospital day (p<0.0001) were significantly reduced in the MIS group compared 

with the laparotomy group. (Table 1) Tumor recurrence occurred in 10 patients (16.1%) in the MIS 

group and 31 patients (17.6%) in the laparotomy group (HR, 0.835; 95% CI, 0.334–2.089; p=0.7). (Table 

2) In the MIS group, estimated 5-year progression-free survival rate and overall survival rate were 

83.4% and 95%, which were not statistically different from the laparotomy group. 

Conclusions: MIS showed similar oncological outcomes to laparotomy when preoperative 

examinations seemed to be the early-stage ovarian cancer.
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Diagnostic Efficacy of Sentinel Lymph Node Biopsy for low 
risk Endometrial Cancer: Is it the Answer to the Surgical 
Staging Dilemma?

Chul Kwon Lim1, In Taek Hwang1, Joong Gyu Ha1, Dae Yeon Kim2,*, Yong-Man Kim2

1Department of Obstetrics and Gynecology, Eulji University Hospital ,Eulji University School of Medicine, 
Daejeon, Korea
2Department of Obstetrics and Gynecology, University of Ulsan College of Medicine, Asan Medical Center, 
Seoul, Korea

Objectives: Comprehensive surgical staging in low risk endometrial cancer has been controversial 

for many years. Lymph node status was predictable disease progression and staging. Also, it was helpful 

clinicians make the decision to adjuvant therapy. Currently, complete lymphadenectomy is not 

recommended for low risk endometrial cancer. Because, no evidence that lymphadenectomy 

decreases the risk of death or disease recurrence compared with no lymphadenectomy in low risk 

endometrial cancer. However, many gyneco-oncologists are not convinced that low risk endometrial 

cancer does not require lymph node dissection. This study was designed to evaluate the detection 

rate and sensitivity of sentinel lymph node compared with the complete lymphadenectomy in low 

risk endometrial cancer. 

Methods: This retrospective study uses data from Asan medical center with endometrial cancer who 

underwent surgical staging, between October 2015 to December 2019. The inclusion criteria were 

low-risk endometrial cancer according to the ESMO guidelines (Endometorid histology, Grade 1-2, 

less than half involvement myometrium). All patients presumed preoperative stage IA disease defined 

as preoperative abdomen/pelvis and chest imaging. Before starting surgery and under general 

anesthesia, indocyanin green was injected in the cervix at 3 and 9 o'clock. The sentinel lymph node 

were identified, resected, and complete bilateral pelvic lymphadenectomy was performed in all 

patients.

Results: 170 patients were included in this study. Intraoperative detection rate of at least one sentinel 

lymph node biopsy was 100 %. Seven patients (4.1%) had metastatic disease in regional lymph nodes. 

Of those 7 patients, 6 had at least one sentinel lymph node detected in the same hemi-pelvis as the 

metastatic node. One patient had a negative sentinel lymph node detected in the left hemi-pelvis 

but ultimately was found to have microscopic metastatic disease to a lymph node in the right 

hemi-pelvis that did not mapping. Calculated on a per patient basis, the accuracy of sentinel lymph 

node biopsy was 99.4%, the sensitivity was 85.7% (95% CI), the specificity was 100% (95% CI), the 

positive predictive value was 100% (95% CI), the negative predictive value was 99.4% (95% CI) and 
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the false negative rate was 14.3%.

Conclusions: The role of lymph node dissection in the surgical staging of low risk endometrial cancer 

remains controversial. Some studies suggest that it is important to assess nodal status even in patients 

with low risk group. Patients with low-risk endometrial cancer have been reported to have an 

approximately 5% risk of lymph node metastasis. In our study, the lymph node metastasis rate (4.7%) 

was similar to other studies. This is usually a low-risk group for nodal metastasis; however, missing 

lymph node metastasis in these select cases will likely have a detrimental oncologic outcome. 

According to our study, lymph node metastasis can be clearly identified through sentinel lymph node 

biopsy in patients which was not detected lymph node metastasis on MRI/CT. Our study result 

demonstrates the accuracy of the sentinel lymph node biopsy and its reasonable PPV and NPV. Sentinel 

lymph node biopsy is a valid alternative strategy to replace complete lymph node resection in low 

risk endometrial cancer.

Table 1. The sensitivity, specificity, positive predictive value and negative predictive value of pelvic sentinel lymph node in 
low risk endometrial cancer
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Background: Snita Sinukumar et al. retrospectively reported total parietal peritonectomy (TPP) was 

a trend towards a longer 3-year overall survival (OS) as 95% than as 70.8% in selective parietal 

peritonectomy (SPP) during interval cytoreductive surgery (IDS) for stage IIIC/IVA serous EOC. Surgery 

for advanced EOC is heterogenous for each surgeon. Therefore, before planning the study, we 

conducted a survey on the status of peritonectomy performed by a gynecologic oncologist of Korea.

Method: This study is registered in Korean Gynecologic Oncology Group (KGOG) and gained approval 

from the Scientific Review Board (SRB) of KGOG (Study number: KGOG 4004). A questionnaire request 

email was sent to 144 gynecologic oncologists among KGOG members Sep. 30. 2021 – Oct. 30. 2021. 

The survey was conducted through Google Forms, and no personal information including email was 

collected.

Results: Of the 144 gynecologic oncologists KGOG members, 88 responded, showing a response rate 

of 61.1%. No one performed TPP during PDS, but 4 (4.9%) surgeons performed TPP during IDS. 87 

(98.9%) surgeons performed SPP during PDS, but 76 (93.8%) surgeons performed SPP during IDS. When 

performing peritonectomy, the most commonly required collaborations with other department were 

Rt subphrenic peritonectomy (72.1%), Lt. subphrenic peritonectomy (67.4%), liver mobilization 

(83.7%), and splenectomy (88.4%)

Conclusion: Peritonectomy by a gynecologic oncologist of Korea during PDS or IDS heterogenous, 

but most surgeons perform SPP during PDS or IDS. Based on this results, a prospective study will be 

prepared.
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Background: β-arrestin-1(β-1)과 β-arrestin-2(β-2)는 GPCR(G-protein coupled receptor)의 scaffold 

protein으로서 세포 내 신호전달에 중요한 역할을 한다. 지금까지, 다양한 종양에서 β-arrestin에 대한 연구결과가 

보고되어 왔는데 , 암 종류에 따라 상반된 결과가 발표되고 있다. 최근, Glucocorticoid가 β-arrestins의 발현을 

조절하며, β-arrestin은 glucocorticoid receptor(GR)의 발현에 영향을 미친다는 연구결과가 발표 되었다. GR은 

난소암에서 항암제 저항성 및 나쁜 예후와 관련이 있다고 알려져 있다. 이에 우리는 난소암 환자에서의 β-arrestins 

그리고 GR의 발현에 대해 알아 본 후, 상호간의 발현 양상이 서로에게 어떤 영향을 주는지와 예후와의 관련성을 

알아보고자 한다.

Method: 192명의 일차성 상피성 난소암 환자의 파라핀 포매 조직을 이용한 면역조직화학염색으로 β-1, β-2, 

그리고 GR의 발현량을 확인하였다. 발현량은 염색 강도를 점수화 한 뒤(0=음성,1=약함,2=보통,3=강함) , 염색 

반응을 보이는 세포 분획을 곱해 총점( range=0-300 )을 구했으며 이를 임상 및 병리학적 소견과 비교하였다

Result: β-1, β-2, GR 모두 정상 조직에 비해 종양 조직에서 발현량이 증가하였다. 조직에서의 발현량을 Contal& 

O’quigley method로 cut-off를 구해 발현량이 높음과 낮음의 두 그룹으로 나누었으며, 각 그룹의 생존기간을 

Kaplan-Meier curve를 이용하여 비교하였다. β-1이 높게 발현한 군은 생존률이 낮았고(p=0.210), β-2가 높게 

발현한 군은 생존률이 높았다(p=0.0414). GR은 낮게 발현한 군의 생존률이 높았다.(p=0.0143). β-1과 GR의 

상관계수는 0.255(p=0.0013)이고, β-2와 GR의 상관계수는 0.036(p=0.6962)이었다. β-2가 낮게 발현되고 

GR이 높게 발현된 군의 Univariable cox regression 값은 8.0931(p=0.041)이었으나, GR과 β-2의 Harrell’s 

c-index는 0.599(p=0.387)로 나왔다.

Conclusion: β--arrrstin-1과 GR은 발현량에서 상관관계가 있었으나 β-arrestin-2는 GR과 상관관계가 없었다. 

β--arrestin-2는 발현량이 적을 때 예후가 나쁘고 GR은 발현량이 많을 때 예후가 나빴다. β--arrestin-2와 GR의 

조합으로 예후에 미치는 영향을 평가하였으나 β--arrestin-2와 GR 각각의 예후 예측력보다 높지 않았다.
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A Randomized Study of Paclitaxel – Carboplatin followed 
by maintenance Niraparib compared to Paclitaxel – 
Carboplatin – Bevacizumab followed by maintenance 
Niraparib + Bevacizumab in Patients With Advanced 
Ovarian Cancer, Following a Front-Line Complete 
Cytoreductive Surgery

Myong Cheol Lim1,*, Joseph J. Noh2, Se Ik Kim3, Jung-Yun Lee4, Chel Hun Choi2, 
Jeong-Yeol Park5, Jae-Weon Kim3, Byoung Gie Kim2, Sang-Yoon Park1, 
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1Center for Gynecologic Cancer and Center for Clinical Trial, National Cancer Center, Goyang, Korea
2Department of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of 
Medicine, Seoul, Korea 
3Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea
4Department of Obstetrics and Gynecology, Yonsei University College of Medicine, Seoul, Korea
5Department of Obstetrics and Gynecology, Asan Medical Center, University of Ulsan College of Medicine, 
Seoul, Korea
6Service d'Oncologie Médicale, Centre Hospitalier Lyon-Sud, 69495 Pierre-Bénite CEDEX, France
7Centre Léon Bérard, 28, rue Laennec, 69373 Lyon cedex 08, France

Background: Based on the current clinical results, and in order to increase the rate of prolonged 

remission in patients with AEOC, and also perhaps to increase the curability rate, it seems necessary 

to optimize the maintenance treatment, in addition to optimal surgery if it is achievable. Treatment 

with PARP inhibitors and Bevacizumab both represent a novel opportunity for the treatment of 

primary advanced ovarian cancer. Both studies are positive on PFS in the overall population, however, 

the efficacy of bevacizumab + PARP inhibitor versus PARP inhibitor alone still needs to be addressed. 

The trial aims to investigate progression-free survival rate at 24 months in patients with stage III, 

high-grade non-mucinous and non-clear cell ovarian cancer, complete cytoreduction, and 

performance 0 and 1.

Methods: Approximately 390 patients will be included after surgery and will be randomized after cycle 

1 (carboplatin AUC 5-6 + paclitaxel 175 mg/m²), using an Interactive Voice Response System / 

Interactive Web Response System (IWRS) in a 1:1 ratio to the treatments as specified below: 1) Arm 

A, carboplatin AUC 5-6 + paclitaxel 175 mg/m² q3w, 5 cycles, followed by niraparib 200 or 300 mg/d 

for 2 years and 2) Arm B, carboplatin AUC 5-6 + paclitaxel 175 mg/m² + bevacizumab 15 mg/kg q3w, 

5 cycles, followed by bevacizumab 15 mg/kg q3w for 15 months + niraparib 200 or 300 mg/d for 2 

years. Stratification will be performed according to: 1) BRCA status (local assessment): mutated versus 
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non-mutated, 2) FIGO stage at diagnosis (IIIA versus IIIB/IIIC), 3) Previous hyperthermic 

intraperitoneal chemotherapy (yes/no). Accrual is expected to be completed in 2026. 
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Background: A rule-based automatic algorithm to detect recurrence of ovarian cancer has been 

developed. Manual review of the electric medical record based on the RECIST and GCIG CA125 

criteria, commonly used in retrospective studies, has been compared to the rule-based automatic 

algorithm in terms of consistency and time-consuming between two models. 

Patients and Methods: The electronic medical record data of 830 primary ovarian cancer patients at 

the National Cancer Center, Korea, between 2014 and 2016 were retrospectively reviewed. To validate 

developed algorithms, recurrence was captured by a chart review of a gynecologic oncologist. 

Automatic rule-based algorithms based on the programmed keywords of radiologic interpretation 

(image), GCIG criteria (biomarker), and date of secondary cytoreduction or second-line 

chemotherapy (treatment) were proposed to detect cancer recurrence, and each algorithm was 

combined as an individual algorithm. The performance of the proposed algorithms was assessed using 

sensitivity and specificity, and probabilities of recurrence-free survival were calculated to show the 

variability of estimates from different rule-based algorithms.

Result: The probability of 3-year recurrence-free survival rate was predicted as 45.0% (95% CI, 

45.0-49.0%) by EMR review and 44.0% (95% CI, 40.0-49.0%) by a rule-based automatic algorithm. 

The most efficient algorithm is the combination of image, biomarker, and treatment-based algorithm, 

resulting in 93.4% sensitivity and 95.2% specificity. Moreover, the algorithm precisely captured 

recurrence time with the average time error of 8.5 days (95% Cl, 6.6-10.3). Our rule-based algorithm 

with data curation takes 25.5 working days compared to 4020 working days per 100,000 cases on 

manual chart review. 

Conclusion: The rule-based algorithms using medical data could be used to detect the recurrence 

of primary ovarian cancer with acceptable specificity and accuracy.
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Initial Approaches of Genetic Testing Women Diagnosed 
With Ovarian Cancer: Nationwide study results
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Background: Genetic testing is important for hereditary evaluation and to establish the maintenance 

strategies of ovarian cancer, yet little is known about the current status on an individual/institutional 

basis.
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Methods: NGS panels and sequence of the genetic test for ovarian cancer have been analyzed 

preliminarily across the country. 

Results: Based on the collected data at this point, 1016 kinds of genes were included in NGS. Ovarian 

cancer-associated genes (ATM, BARD1, BRIP1, CDH1, CHEK2, EPCAM, MLH1, MSH2, MSH6, NBN, 

NF1, PALB2, PMS2, PTEN, RAD51C, RAD51D, STK11, and TP53) were included in the NGS panel in 

most of the institutions. Actionable genes (APC, BMPR1A, MEN1, MUTYH, NF2, RB1, RET, SDHAF2, 

SDHB, SDHC, SDHD, SMAD4, TSC1, TSC2, and VHL) were selectively included. Somatic NGS, Sanger 

BRCA1/2 genetic test, and germline NGS were used as the initial genetic test of ovarian cancer in 

order of frequency. 

Conclusion: NGS panel and strategies for initial and complementary genetic evaluation of ovarian 

cancer are quite diverse, based on the evaluation of interim analysis. The national-wide investigation 

will be collected and analyzed before the presentation at the KSGO annual meeting 2022.
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Pelvic and Para-Aortic Lymphadenectomy in Patients with 
stage I or II Endometrial Cancer with High Risk of 
Recurrence (ECLAT trial)

Soo Jin Park, Maria Lee, Hee Seung Kim, Jae-Weon Kim*

Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea.

Background: The ECLAT trial aims to evaluate the survival impact of systematic pelvic and para-aortic 

lymphadenectomy has not been elucidated in stage I/II endometrial cancer patients with a high risk 

of recurrence. The secondary aim is to evaluate the effect of systematic lymphadenectomy on 

disease-free survival and quality of life and the complications and side effects of lymphadenectomy.

Method: Histologically confirmed endometrial cancer patients with a high risk of recurrence will be 

enrolled. High risk of recurrence includes stage pT1b, pT2 with all histological subtypes; pT1a with 

grade 3 endometrioid, serous, clear cell, or carcinosarcoma. Patients will be randomized 1:1 to arm 

A (lymphadenectomy) or arm B (no lymphadenectomy). Total hysterectomy and bilateral 

salpingo-oophorectomy will be performed in arm A, and additional omentectomy can be performed 

according to the histologic type. In arm B, pelvic, and para-aortic lymphadenectomy up to the renal 

vein level will be performed. After surgery, vaginal brachytherapy or chemotherapy will be 

recommended for all patients. With an estimated 5-year overall survival in arm A, this trial was 

designed to detect an absolute 8% increase in overall survival in arm B.

Result: This study aims to enroll 640 patients, and 340 patients will be enrolled by December 2021. 

AGO group, including 58 institutions in Europe and one institution in Seoul, are participating, and 

our institution enrolled 14 patients.

Discussion: In this study, if there is a difference in survival between the two arms and there is no 

difference in the quality of life or morbidity, lymphadenectomy will be the standard of treatment 

for patients. The therapeutic role of lymphadenectomy for endometrial cancer patients of high risk 

of recurrence is also evaluated in JCOG 1412 trial, which includes patients with stage IB, II, IIIA, IIIB, 

and IIIC1 endometrial cancer patients. Also, ENDO-3 trial evaluates the oncologic safety of sentinel 

lymph node biopsy of early-stage endometrial cancer. The ECLAT, JCOG 1412, and ENDO-3 trial 

result is expected to provide evidence for current clinical practice.
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The Clinicopathologic Report of BRACA 1,2 gene mutations 
in Epithelial Ovarian Cancer

박영한*, 백민현, 정윤정, 윤종희

한림대학교 의과대학 산부인과학교실 한림대성심병원 산부인과

Background: BRACA gene is a tumor suppressor gene that is responsible for breast cancer and ovarian 

cancer syndrome. In ovarian cancer, BRACA genes mutation means homologous recombination 

deficiency (HRD). Those patients shown very good response to PARP inhibitors. Here we report the 

status of BRACA gene clinicopathologic report in Hallym University Sacred Heart Hospital (HUSHH).

Materials and methods: The total patients who had taken BRACA 1, 2 gene study during the last 6 years 

in HUSHH was 59 patients. The mean age was 56 years old. Thirty-eight serous carcinoma, 4 mucinous 

carcinoma, 9 endometrioid carcinoma, 5 clear cell carcinoma, 1 serous borderline ovarian tumor, 

1 mixed serous carcinoma and one tubal cancer were histologic distribution. Next generation 

sequencings and sanger sequencings were used in the mutation evaluation.

Results: The germline mutations were shown in 13 patients. They were composed with 8 (13.6%) women 

of BRACA1 mutations and 5 (8.5%) women of BRACA2 mutations. The somatic mutations were noted 

in 3 patients. A person (1.7%) had BRACA1 mutation and 2 (3.4%) patients had BRACA2 mutations. 

The total incidence of the germline plus somatic BRACA 1,2 mutation was 16 of 59 patients (27.1%).

Conclusion: The incidence of BRACA 1,2 mutation in HUSHH ovarian cancer patients was 2.1 % and 

was similar as the other reports. The PARP inhibitor was effectiveness in these patients and the HRD 

study could be reported in the future.

Keywords: ovarian cancer, BRCA mutation

The germline and somatic BRCA 1 & 2 mutations according to the pathologic types.
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Safety and efficacy of laparoscopic or robotic radical 
surgery using an endoscopic stapler for inhibiting tumor 
spillage of cervical malignant neoplasms (SOLUTION): a 
multi-center, open-label, single-arm, phase II trial
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Background: The Laparoscopic Approach to Cervical Cancer trial and Surveillance, Epidemiology, 

and End Results program database study demonstrated that minimally invasive radical hysterectomy 

was inferior to abdominal radical hysterectomy in terms of disease recurrence and survival. Thus, 

we designed this trial to evaluate the efficacy and safety of minimally invasive radical hysterectomy 

using an endoscopic stapler for early-stage cervical cancer under the hypothesis that MIS using an 

endoscopic stapler is non-inferior to abdominal radical surgery with regards to disease recurrence 

and survival because the use of an endoscopic stapler during intracorporeal colpotomy can prevent 

tumor spillage. 
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Methods: This trial is a prospective, multi-center, open-label, single-arm, non-inferiority phase II 

study. The nine institutions will participate in this trial after the approval of the institutional review 

board. Major eligibility criteria include women aged 20 years or older with cervical cancer stage IB1 

squamous cell carcinoma, adenocarcinoma, or adenosquamous carcinoma according to the revised 

2009 FIGO staging system who will undergo type B2 or C hysterectomy by minimally invasive surgery 

(MIS). The primary endpoint is the 4.5-year disease-free survival (DFS) rate between abdominal radical 

hysterectomy and MIS using an endoscopic stapler. For calculating the sample size, we hypothesized 

that the 4.5-year DFS rate after MIS using an endoscopic stapler is assumed to be the same after 

abdominal radical hysterectomy at 90.9%, and the non-inferiority margin was 7.2%. When we consider 

a three-year accrual and 4.5-year follow-up, at least 13 events must happen, requiring a total of 111 

patients assuming a statistical power of 80% and the one-tailed test of 5% significance. A total of 124 

patients is needed, considering a drop-out rate of 10%.

Result: The first patient was enrolled in July 2020. Currently, we enrolled 66 patients (53.2%) and are 

expected to complete enrollment in 2024. The final result will be presented in 2028.

Discussion: We expect that intracorporeal colpotomy using endoscopic stapler may prevent tumor 

spillage regardless of tumor size to minimize recurrence risk. Also, to confirm tumor spillage as an 

auxiliary test, we designed to perform three cytology tests during operation: before manipulator 

insertion; before colpotomy using endoscopic stapler; and finally after vaginal suture. We expect 

these cytology results would verify the hypothesis of tumor spillage that might affect survival.

Trial Registration: ClinicalTrials.gov; NCT04370496; registration date, May 2020; https://clinicaltrials.

gov/ct2/show/NCT04370496.
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Clinical implications of ovarian tumor size at diagnosis in 
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Background: Mucinous ovarian cancer (MOC) is a rare subtype of epithelial ovarian cancer. As MOC 

usually has a large primary tumor, it tends to develop symptoms, such as palpable mass, pelvic pain, 

etc., at an early stage. While more than 80% of MOCs are diagnosed as stage I, having an excellent 

prognosis, the advanced disease shows a poor prognosis with inadequate response to chemotherapy. 

Therefore, we aimed to investigate clinical implications of ovarian tumor size at diagnosis in patients 

with MOC. 

Methods: We retrospectively identified patients with stage I-IV MOC who received primary surgical 

treatment between January 2007 and June 2021. Patients who had other or mixed histologic types 

were excluded. Patients’ baseline characteristics, surgical details, and pathological results were 

collected. Based on preoperative imaging studies, we also measured the longest diameter of ovarian 

tumor. Both progression-free survival (PFS) and overall survival (OS) were calculated, and factors 

affecting survival outcomes were investigated.

Results: In total, 90 patients were included: 72 (80.0 %) had stage I disease. The median longest diameter 

of ovarian tumor was 16 cm. Therefore, patients were divided into two groups: small tumor group 

(G1, ≤15cm; n=41) and large tumor group (G2, >15cm; n=49). Patients in the G2 group had higher 

proportions of nulliparity (P=0.014), stage I disease (P=0.032), and unilateral ovarian involvement 

(P=0.026), compared to those in the G1 group. However, no differences in age and body mass index 

at diagnosis, serum CA-125 and CA-19-9 levels, presence of ascites, grade, and complete 

cytoreduction rate were observed between the two groups. During a median observation period of 

41.5 months, there were 21 (23.3%) recurrences and 14 (15.6%) deaths, corresponding to 75.6% and 

84.9% of 3-year PFS and OS rates, respectively. The G2 group showed better PFS than the G1 group, 

but there was no statistical significance (3-year PFS rate, 83.4% vs. 66.3%; P=0.087). In multivariate 

analyses, Stage II-IV, rather than stage I, and high grade tumors were identified as poor prognostic 

factors for PFS and OS, while ovarian tumor size was not associated with survival outcomes. 

Conclusions: Initial ovarian tumor size was not an independent prognostic factor for PFS and OS in 

MOC. As patients with MOC whose ovarian tumor size ≤15 cm frequently had advanced-stage disease 



E-POSTER

371

and bilateral ovarian involvement, however, the ovarian tumor size might be an indicator of other 

poor prognostic factors.
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Discordant PCR/IHC Test Result for Mismatch Repair 
Status in Endometrial Carcinoma: A Case Report
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Background: Most endometrial cancer is caused by sporadic mutations. However, genetic mutations 

cause endometrial cause endometrial cancer in about 5% of patients, which occurs 10 to 20 years 

before sporadic cancer. Screening of the tumor of the defective DNA mismatch repair (MMR) using 

immunohistochemistry and/or microsatellite instability (MSI) is used to identify which patients should 

undergo mutation testing for Lynch syndrome. A normal IHC result is defined by the intact nuclear 

expression of MMR proteins, of which four are commonly tested: MLH1, MSH2, MSH6, and PMS2. 

A typical PCR panel examines five microsatellite markers, and samples with alterations in 40 percent 

(two or more) of these markers are resulted as MSI-high (MSI-H), whereas those with alteration in 

less than 40 percent (a single marker) are resulted as MSI-low (MSI-L), and those without any alteration 

are resulted as microsatellite stable (MSS). Here, we report a case of a patient with endometrial 

carcinoma whose PCR/IHC result. 

Case: A 38-year-old female presented with irregular vaginal bleeding. The patient had undergone 

hysteroscopic endometrial biopsy. The pathological diagnosis of endometrial tissue was 

endometrioid adenocarcinoma, grade2. On pelvic MRI and PET CT, about 2*2*1cm sized endometrial 

carcinoma with less than half myometrial invasion and cervical invasion were noted. Patient 

underwent total laparoscopic hysterectomy and bilateral salpingectomy, pelvic lymph node 

dissection. Tissue from the resection specimen was submitted for MMRd test by IHC and MSI test by 

PCR, which returned discordant result. The IHC showed retained expression of MLH1, MSH2, MSH6, 

and PMS2 in the cancer cell. However, the PCR test identified MSI in five of five mononucleotide repeat 

alleles, an MSI-high result. 

Conclusion: Testing for MMRd by IHC or MSI by PCR based methods does not allow direct identification 

of patients with Lynch syndrome since MMRd/MSI is frequently due to sporadic event such as 

hypermethylation. Discordant PCR/IHC result most commonly reflect mutated nonfunctional MMR 

proteins with retained antigenicity. Discordant result should be interpreted as defective MMR, and 

additional testing should be performed to rule out a germline mutation. 
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Background: Despite significant improvements of survival outcomes in ovarian cancer after the 

introduction of poly(ADP-ribose) polymerase (PARP) inhibitors, the benefit of PARP inhibitor seems 

quite limited to the patients who had either BRCA1/2 mutation or homologous recombination 

deficiency (HRD). Purpose of this study was to evaluate risk factors of disease progression in ovarian 

cancer patients who received PARP inhibitor.

Methods: Medical records of the consecutive patients who received PARP inhibitor for the treatment 

of ovarian cancer in Seoul National University Bundang Hospital were retrospectively reviewed. 

Clinicopathologic variables including somatic and germline BRCA1/2 mutations, HRD, and use of 

PARP inhibitors, were collected (Table 1). Primary endpoint was progression-free survival (PFS) after 

PARP inhibitor. Regression analysis with Cox-proportional hazard model was used. 

Results: A total of 73 patients were identified. BRCA mutation was found in 50 (68.5%): 34 BRCA1 and 

17 BRCA2 including both in one. PARP inhibitor was used as frontline and second or later line 

maintenance in 24 (32.9%) and 49 (67.1%) women, respectively. Forty-one used olaparib and 32 used 

niraparib. Disease progression during PARP inhibitor use was observed more frequently in second 

or later line (51%, 25/49) than in frontline (20.8%, 5/24) (p=0.014). In second or later line PARP inhibitor 

users, multivariate Cox-regression analysis showed that BRCA1 mutation (HR, 0.44; 95% CI, 0.19-0.99; 

p=0.048), BRCA2 mutations (HR, 0.28; 0.09-0.81; p=0.019), and operation at recurrence (HR, 0.27; 

0.08-0.93; p=0.039) were independent prognostic factors for longer PFS (Table 2). BRCA1/2 mutations 

retained the statistical significance as good prognostic factors only when included variant of unknown 

significance (VUS). 

Conclusion: Our study results suggest that BRCA1/2 mutation including VUS and secondary 

cytoreductive surgery might be associated with longer PFS in patients who use PARP inhibitor for 

the treatment of recurrent ovarian cancer. 
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Table 1. Baseline characteristics (n=73)
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Table 2. Cox-regression analysis of prognostic factor for progression-free survival in
PARP inhibitor users with recurrent ovarian cancer (n=49)
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Fertility-sparing hormonal treatment in patients with early 
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Objectives: To evaluate the oncologic and pregnancy outcomes of fertility sparing treatment (FST) 

using progestin in patients with stage IA endometrial cancer (EC) of grade 2-3 without myometrial 

invasion or with stage IB EC of grade 1-2 with myometrial invasion. 

Methods: Patients who underwent FST with oral progestin for presumed stage I, all grade, endometrioid 

EC except stage IA, grade 1 were retrospectively reviewed. All patients were given oral 

medroxyprogesterone acetate (MPA) or megestrol acetate (MA) with and without concurrent 

LNG-IUD. The oncologic and pregnancy outcomes were comparatively analyzed for each group.

Results: A total of 30 patients received progestin treatment; Thirty patients (100%) were received MPA 

and 2 patients were received MPA with MA, with concurrent LNG-IUD use in 30 (86.7%). With median 

FST duration of 13 (3-30) months, 22 patients (73.3%) achieved complete response (CR). The CR rates 

were 76.0% and 60.0% for patients with stage IA, grade 2-3 without myometrium invasion (n=25) and 

with stage IB, grade 1-2 with myometrium invasion (n=5), respectively (P= 0.589). Of 8 not achieving 

CR to FST, 5 of 7 patients who underwent surgical treatment had progressive disease including 

extrauterine disease. The cumulative CR rate increased from 33% (11/30) to 46% (13/30) compared 

to 6 months to 9 months of FST, and PD also occurred in 3.3% (1/6) to 16.6% (5/6). Of 14 patients 

who attempted to conceive after achieving CR, 5 patients became pregnant. These pregnancies 

resulted in 5 full term births. Six (27.3%) patients had recurrence with a median follow-up duration 

of 32(5-102) months; four (4/19, 21.1%) and two (2/3, 66.7%) in group 1 and group 2, respectively 

(P= 0.169). Of them, 5 patients received second-line progestin treatment and 3 achieved CR. One 

patient underwent surgery for disease progression, but all six patients neither died nor evidence of 

disease. 

Conclusion: Fertility-sparing hormonal treatment can be considered cautiously in patients with stage 

IA, grade 2-3 EC without myometrium invasion under strict surveillance for up to 6 months.
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Background: Leiomyosarcomas may originate from pre-existing uterine fibroids. However, recent 

studies showed that leiomyosarcomas do not arise from malignant changes of fibroids. 

Epidemiological data on the long-term risk of uterine malignancy with uterine fibroids are lacking. 

We aimed to determine whether uterine fibroids are a risk factor for uterine cancer.

Methods: Patient data (2007–2020) from the Korean Health Insurance program were obtained. Using 

procedure and diagnostic codes, data from patients who underwent myomectomy and appendicitis 

(control group) were extracted Using 1:1 propensity-score matching, 84,507 women were each 

allocated to the uterine fibroids and control groups.

Results: Endometrial cancer occurred in 36 and 44 women in the uterine fibroids and control groups 

(p=0.371), respectively; 6/36 and 4/44 cases of uterine corpus cancer occurred in the respective 

groups. Total uterine cancer (excluding cervical cancer) occurred in 46 and 39 patients in the uterine 

fibroids and control groups, respectively (p=0.323).

Conclusion: A higher risk of uterine malignancy was not found in women with uterine fibroids 

confirmed by myomectomy. Therefore, surgery is not recommended for asymptomatic uterine 

fibroids because of the cancer risk. If surgery is indicated, myomectomy can be safely performed 

without increasing the cancer risk.

Keywords: endometrial cancer; myomectomy; uterine fibroids; uterine cancer; uterine sarcoma



378

[EP-81]

Recurrent Uterine MMMT treated with Radiofrequency 
Ablation: a case report

엄지수, 이용석, 송민종*

1Department of obstetrics and gynecology, College of Medicine, The catholic university of Korea, Yeouido 
St. Mary’s hospital
2Department of obstetrics and gynecology, College of Medicine, The catholic university of Korea, 
Eunpyeong St. Mary’s hospital

Introduction: Uterine carcinosarcoma is a rare tumor with highly aggressive nature and very high 

recurrence rate after primary treatment. However, there is still no established consensus on the 

treatment of recurrent carcinosarcoma. Chemotherapy and radiation therapy are being implemented 

for the treatment of recurrent carcinosarcoma, but an optimal therapeutic modality is yet to be 

determined.

We report a case of a recurrent uterine carcinosarcoma treated with radiofrequency ablation here 

in.

Case report: A 58-year-old woman presented with postmenopausal vaginal bleeding ultimately 

leading to surgery in 2016 and a final diagnosis of FIGO stage IIIC1 carcinosarcoma. The patient was 

treated with adjuvant chemotherapy. There had been no evidence of recurrence on the follow-up 

imaging study for 2 years since primary treatment. She was hospitalized due to lower abdominal pain 

and urinary symptoms 25 months after primary treatment. A magnetic resonance imaging (MRI) 

revealed the tumor recurrence at the right ureterovesical junction and the left distal periureteral space. 

Each size of tumor was 2.5 cm. For locoregional tumor control, radiofrequency ablation (RFA) was 

performed. One month after RFA, vesico-vaginal fistula was developed and primary repair was done, 

but the recovery was successful and there has been no evidence of recurrence in radiological 

examination so far.

Conslusion: Although RFA is not a commonly used treatment method for the treatment of gynecological 

cancer, the feasibility and safety of RFA in the treatment of uterine carcinosarcoma with locoregional 

recurrence can be seen.
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Mi-Kyung Kim1, Yun Hwan Kim1, Kyeong-A So2, Ja-Lok Ku3

1Department of Obstetrics and Gynecology, Ewha Womans University College of Medicine 
2Department of Obstetrics and Gynecology, KonKuk University College of Medicine
3Korean Cell Line Bank, Laboratory of Cell Biology, Cancer Research Institute, Seoul National University 
College of Medicine

Objective: We have developed endometrial cancer organoids to establish reliable pre-clinical models, 

and performed genomic characterization of the established organoids to assess whether they maintain 

the mutational landscapes of the original tumors from which the organoids originated.

Methods: Endometrial cancer organoids were cultured using endometrial cancer surgical specimens. 

After establishment of the organoids, we performed whole genome sequencing (WGS) on original 

tumor tissues and the paired organoids to identify driver mutations, mutational signatures, and 

structural variations. We also classified the organoids based on the TCGA molecular classifications.

Results: Endometrial cancer organoids were successfully established in 7 of 34 cases (20%) and 11 

cases (32%) are ongoing. Among them, we performed WGS analysis on 5 pairs of original endometrial 

cancer tissue and organoid. All the established organoids retained the driver mutations of the tumors 

and showed similar mutational signatures. The organoids comprised the 4 TCGA molecular 

classifications, including 1 POLE ultramutated, 1 MSI (MSH6 mutation), 1 TP53 mutated, and 2 

copy-number low groups.

Conclusion: We developed endometrial cancer organoids representing the 4 TCGA molecular 

classifications, which will provide useful experimental models for translational research.

Keywords: Endometrial cancer, organoid, whole genome sequencing, molecular classification 
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HPV 감염 상태를 정확하게 추적관리 할 수 있는

씨젠 HPV DNA 검사
HPV 개별 유전자형 확인

HPV 복합감염 확인

HPV 감염량 확인

자가 체취 검체 적용*
* HPV HR Detection 제품
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대한부인종양학회 37차 춘계학술_내지광고_작업중2.indd   13대한부인종양학회 37차 춘계학술_내지광고_작업중2.indd   13 2022. 4. 8.   오전 10:442022. 4. 8.   오전 10:44



28
H P V

GENOTYPING

14
H P V

SCREENING14
High-risk

9
Low-risk

19
High-risk

Anyplex™Ⅱ 

HPV28 Detection
28종의 HPV 검사를 통한 자궁 경부암 및 
콘딜로마 유발 HPV 검사

•  고위험군 HPV 19종 : 

16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 
53, 56, 58, 59, 66, 68, 69, 73, 82

•  저위험군 HPV 9종 :

 6, 11, 40, 42, 43, 44, 54, 61, 70

Anyplex™Ⅱ

HPV HR Detection
14종의 고위험 HPV 검사를 통한 
자궁 경부암 선별 검사

•  고위험군 HPV 14종 :

16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66, 68

제허 12-1699호
식품의약품안전처 허가

CE-IVD
M a r k e d

CE-IVD
M a r k e d

제허 14-970호
식품의약품안전처 허가

Allplex™ HPV28 Detection / Allplex™ HPV HR Detection
• Screening & Full Genotyping: 28종 HPV의 스크리닝 및 개별 유전자형 동시 구분 검사

• Full Automation & Short TAT: 전 과정을 자동화 시스템으로(AIOS) 수행하는 1.5시간 PCR TAT의 빠르고 편리한 검사

• Seegene's 3 Ct PCR Technology: 씨젠 3 Ct 신기술로 15개 타겟에 대한 개별 Ct값 제공

출시예정
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OLYMPUS KOREA CO., LTD.
Tower1, 12, Seocho-daero 38-gil, Seocho-gu, Seoul 06655, Republic of Korea wwww.olympus.co.kr

Infrared Light Source
OLYMPUS CLV-S200-IR

Infrared (IR) Fluorescence Imaging Solution from OLYMPUS
The most prominent feature of VISERA ELITE II IR system is the one that overlays 
background images with fluorescent images. The system is designed to obtain optimal 
IR images in confirmation of blood flow, identification of lymph node and detection of 
segment, tumor and bile duct.


