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Is “RCT” an absolute truth??

The challenges faced in the design, conduct and analysis of surgical randomized controlled 
trials

-Cook JA. Trials 2009;10:9

Surgical trials are difficult to successfully undertake and pose particular practical and methodological 
challenges.

手術のやり方

手術のうまさ

環境因子
Main constituent elements of a surgical intervention



• The use of uterine manipulator in robotic-assisted radical hysterectomy, did not yield 

any clinico-pathological differences in depth of invasion, LVSI, or parametrial

involvement compared those seen in cases of open surgery. 

• Artifactual displacement of cervical epithelium showing CIN III to fallopian tubes 

during laparoscopic hysterectomy performed with the use of an intrauterine balloon 

manipulator has been reported, which means that use of a uterine manipulator poses a 

theoretical possibility of peritoneal dissemination of cervical cancer.

Uterine Manipulator

Rakowski JA, Tran TA, Ahmad S, James JA, Brudie LA, Pernicone PJ, Radi MJ,  Holloway RW. 

Does a uterine manipulator affect cervical cancer pathology or identification of lymphovascular

space involvement? Gynecol Oncol. 2012 Oct;127(1):98-101.

McFarland M, Craig E, Lioe TF, Dobbs SP, McCluggage WG. Artefactual displacement of cervical 

epithelium showing CIN III to fallopian tubes during laparoscopic hysterectomy with intrauterine 

balloon manipulator. Histopathology. 2014 Jul;65(1):139-41.



Recurrence rates in cervical cancer patients treated with <br />abdominal versus minimally invasive radical hysterectomy: <br />A multi-institutional analysis of 700 cases



Maybe !

6.2 INTERVENTION: TLRH or TRRH + LAPAROSCOPIC PELVIC / AORTIC LYMPH NODE
DISSECTION (LACC trial protocolより抜粋）

…A tube or a similar device for uterine mobilization is inserted transvaginally, the bladder

peritoneum is reflected and the bladder pillars are lateralized over the edge of the tube;…



• On the basis of results of an experimental animal study, Volz et al. suggested that 

intraperitoneal tumor spread may be connected to inadvertent presentation of cancerous tumor 

cells to the circulating pneumoperitoneum CO2 gas and disturbance of the superficial 

mesothelial layer caused by the high CO2 pressure; this may provoke cancer cell implantation. 

• Kong et al. investigated the pattern of recurrence after open versus laparoscopic/robotic 

radical hysterectomy in patients with early cervical cancer, and multivariate analysis of 

factors in the MIS group showed laparoscopic intracorponeal colpotomy under CO2

pneumoperitoneum to be a strong prognostic factor related to disease recurrence. They 

concluded that total laparoscopic/robotic intracorponeal colpotomy under CO2

pneumoperitoneum may pose a risk of a positive vaginal cuff margin and of intraperitoneal 

tumor spread in patients with early-stage cervical cancer treated by means of 

laparoscopic/robotic radical hysterectomy.

Colpotomic approach

Volz J, Köster S, Spacek Z, Paweletz N. The influence of pneumoperitoneum used in laparoscopic surgery 

on an intraabdominal tumor growth. Cancer. 1999 Sep 1;86(5):770-4.

Kong TW, Chang SJ, Piao X, Paek J, Lee Y, Lee EJ, Chun M, Ryu HS. Patterns of recurrence and 

survival after abdominal versus laparoscopic/robotic radical hysterectomy in patients with early cervical 

cancer. J Obstet Gynaecol Res. 2016 Jan;42(1):77-86.





● The IPTW (Inverse probability of propensity-score weighting) method to reduce the effect of confounding
● Adjusted by preoperative factors including …

-① Age ② BMI ③ Diameter ④ Histology ⑤ preoperative conization and ⑤ Clinical FIGO stage -oy

54ヶ月RFS
TLRH 86.0% (95%CI: 79.7-90.4%)
ARH 96.5% (95%CI: 92.7-98.4%)

LACC trial
4.5-year DFS rate (IPTW adjustment)

NLNT: 90.9% [95% CI 81.0–95.8%]

ARH: 91.4% [95% CI 82.2–96.0%]

4.5-year OS rate

NLNT: 100.0% [95% CI NA–NA]

ARH: 96.2% [95% CI 87.6–98.9%]

当科におけるTLRH (no-look, no-touch technique)



Uterine cervical cancer ≧2cm (stage 1b1) with no-look no-

touch technique

4.5-year DFS rate (IPTW adjustment)

NLNT: 85.0% [95% CI 65.3–94.0%]

ARH: 86.8% [95% CI 74.8–93.3%]



LACC trialとの異質性（heterogeneity）の検
討

I2 60.5%

P=0.111



日本産科婦人科学会の見解

低侵襲手術群の予後が開腹手術群と比較して不良であった理由は
明らかになっていませんが、LACC試験における手術手技や研究
デザイン上の課題が指摘されていることから、本学会としては、
LACC試験の結果をもって、全ての子宮頸癌に対する低侵襲手術
群の有効性が完全に否定されたと結論づけることはできない

現在Japanese-TLRHの予後を検証する前向き試験をJGOGで計画中。



Classification of radical hysterectomy 

腫瘍から15-20mmの
marginを確保する



ISR(Inter-sphincteric resection) 

従来APRを行っていた症例に対
しなぜこの術式で予後が担保さ
れるのであろうか？

乳がんやすい臓がんでもcompartment theoryは適応できる

Mannino M, Yarnold J. Effect of breast-duct anatomy and wound-healing responses 
on local tumour recurrence after primary surgery for early breast cancer. Lancet 
Oncol. 2009;10(4):425-429. doi:10.1016/S1470-2045(09)70040-3

Makino I, Kitagawa H, Ohta T, et al. Nerve plexus invasion in pancreatic cancer: 
spread patterns on histopathologic and embryological analyses. Pancreas. 
2008;37(4):358-365. doi:10.1097/mpa.0b013e31818166e6

内肛門括約筋は直腸と同一の
compartmentであるが、外肛門括約
筋は仙骨由来の別のcompartmentに
含まれる。
そのためある程度進行しない限り直
腸がんは外肛門括約筋には浸潤せず、
ISRで予後が担保される。

Rullier E, Laurent C, Bretagnol F, Rullier A, Vendrely V, Zerbib F. Sphincter-
saving resection for all rectal carcinomas: the end of the 2-cm distal rule. Ann 
Surg. 2005;241(3):465-469. doi:10.1097/01.sla.0000154551.06768.e1



Resection of the embryologically defi ned uterovaginal (Mullerian) compartment and pelvic control in patients 
with cervical cancer: a prospective analysis
Michael Hockel, Lars-Christian Horn, Norma Manthey, Ulf-Dietrich Braumann, Ulrich Wolf, Gero Teichmann, 
Katrin Frauenschlager,   Lancet Oncology 2009

胎生９週 胎生２４週

成人



Suppression of tumor growth at the compartment border (cervical 
cancer)

• Compartment切除（TMMR）された場合は、surgical margin<1mmで追加補
助療法（adjuvant RT）がなくても局所再発率は5%以下。

• 同じ大きさのbulky tumorで隣接臓器浸潤した腫瘍（IVA期）はcompartment
内にとどまっている腫瘍に比較し、明らかに細胞内酸素分圧が高い
（better energy balance）。

Höckel M, Horn LC, Manthey N, et al. Resection of the embryologically defined uterovaginal (Müllerian) compartment 
and pelvic control in patients with cervical cancer: a prospective analysis. Lancet Oncol. 2009;10(7):683-692. 
doi:10.1016/S1470-2045(09)70100-7

Höckel M, Kahn T, Einenkel J, et al. Local spread of cervical cancer revisited: a clinical and pathological pattern 
analysis. Gynecol Oncol. 2010;117(3):401-408. doi:10.1016/j.ygyno.2010.02.014



がんの発生母地となったコンパートメントを
完全に切除する（≒TMMR）

腫瘍から十分なCRMをとって切除しても残存したコンパート
メントから再発する場合がある。

Methods
We did a prospective trial to assess the effectiveness of TMMR without adjuvant radiation in patients with International 
Federation of Gynecology and Obstetrics (FIGO) stage IB, IIA, and selected IIB cervical cancer. We also generated MRI-
based pelvic relapse landscapes from patients who had experienced pelvic failure after conventional radical hysterectomy.
Findings
212 consecutive patients underwent TMMR without adjuvant radiation. 134 patients (63%) had high-risk histopathological 
factors. At a median follow-up of 41 months (5–110), three patients developed pelvic recurrences, two patients developed 
pelvic and distant recurrences, and five patients developed distant recurrences. Recurrence-free and overall 5-year 
survival probabilities were 94% (95% CI 91–98) and 96% (93–99), respectively. Treatment-related grade 2 morbidity was 
detected in 20 (9%) patients, the most common being vascular complications. Resection of the Müllerian compartment 
resulted in local tumour control irrespective of the metric extension of the resection margins. The pelvic topography of the 
peak relapse probability after conventional radical hysterectomy indicates an incomplete resection of the posterior 
subperitoneal and retroperitoneal extension of the Müllerian compartment.



“仙骨子宮靭帯/直腸膣靭帯の取り残し”
が再発の原因と考えられた症例



Höckel M, Horn LC, Einenkel J. 

(Laterally) extended endopelvic resection: surgical treatment of locally advanced and recurrent 

cancer of the uterine cervix and vagina based on ontogenetic anatomy.  

Gynecol Oncol. 2012 Nov;127(2):297-302

100 LEER cases

Achievements of R0: 100%

Median follow up: 30 months (1-136 months)

5y OS: 55%

Morbidity rate: 70%

Mortality rate: 2%

Laterally Extended Endopelvic Excision; LEER

LEER includes lateral extension of the surgical excision, moving toward the medial aspect 
of the lumbosacral plexus, piriform muscle, internal obturator muscle, and acetabulum



側方再発：骨盤除臓術の適応とならず予後不良とされてきたが、最近内腸骨血管系、内閉鎖筋、尾
骨筋、腸骨尾骨筋及び恥骨尾骨筋を含めより広範囲に切除するLEERにより、あるいはそれに組織内照
射を併用したcombined operative and radiotherapeutic treatment (CORT)により、5年生存率がそれぞれ
44%,46%と報告されている。しかしその適応に関しては骨盤除臓術以上に厳格な基準、評価が要求さ
れまだ一般的には受け入れられておらず、側方再発には化学療法が考慮される。



• From 2015/2 to 2019/12, we performed 17 cases (APE 10 cases, TPE 7cases) of 
laparoscopic pelvic exenterations and 11 cases of laparoscopic LEER  for 
recurrent cervical carcinomas after (CC)RT (including 5 cases of heavy-particle
beam therapy).

PE ( n =17 ) LEER ( n =11 )

Age, median (range) 54(46-57) 51(41-58)

BMI, median (range), kg/m2 23.1(19.4-26.5) 19.5(18.3-21.3)

Stage of the primary tumor, n

 IB/IIA/IIB/IIIB/IVA/IVB 4/2/4/5/1/1 2/1/7/0/1/0

Histologic type, n

 SCC/non-SCC 10/7 7/4

Treatment for the primary tumor, n

 (CC)RT alone 6 4

 (CC)RT,Chemo 3 1

 Ope,(CC)RT 6 2

 Ope,(CC)RT,Chemo 2 4

Total radiation dose, median (range) Gy 57.8(50.0-74.0) 56.9(50.4-59.4)

Recurrence-free interval, median (range), month 21(8-26) 16(7-60)

Recurrent tumor diameter, median (range), mm 25.8(18.0-42.0) 35.9(30.5-43.0)



Number of cases

Resected part of pelvic sidewall

vessels

 internal iliac vessels 11

 external iliac vessels 2

muscles

 internal obturator muscle 9

 coccygeal muscle(sacrospinous ligament) 11

 piriform muscle 11

 levator ani muscles 4

nerve

 obturator nerve 8

 sciatic nerve 2

Visceral resection

 bladder 7

 rectum 6

 ureter 9

 kidney 3

 coccygeal bone 1

 ileocecum 1

Reconstruction

ileal conduit 4

ureterostomy 1

ureterocystostomy 1

colostomy 6

FEEA 1

FAB 1

Details of LEER



PE ( n =17 ) LEER ( n =11 )

Operation time, median (range), min 454 (385-527) 562 (446-664)

Blood loss, median (range), ml 285 (110-460) 325 (165-450)

Intraoperative complication, n (%) 0 (0%) 1 (9%)

Postoperative complication, n (%) 7/17 (41%) 5/11 (45%)

Surgical retared death, n (%) 0 (0%) 0 (0%)

Hospital stay, median (range), day 34 (21-41) 41 (26-49)

Pathological complete resection, n (%) 17 (100%) 8 (73%)

Operation outcomes （既存の報告との比較）

PE 

Operation time:10h, Blood loss:1089ml, Complication:44%, Surgical related death:0%, Hospital stay:34days, R0 

rate:85%
Yoo, H. J., Lim, M. C., Seo, S. S., Kang, S., Yoo, C. W., Kim, J. Y., & Park, S. Y. (2012). Pelvic exenteration for recurrent cervical 

cancer: Ten-year experience at national cancer center in Korea. Journal of Gynecologic Oncology, 23(4), 242–250.

LEER 

Operation time:14.4h, Blood loss:3700ml, Complication:39%, Surgical related death:3%, Hospital stay:28days, R0 

rate:94%
M. Höckel, Laterally extended endopelvic resection: Novel surgical treatment of locally recurrent cervical carcinoma involving the pelvic

side wall, Gynecol. Oncol. 91 (2003) 369–377

腹腔鏡を用いることで出血量は減少するも合併症率は変わ
らず。高いR0 resection rateの達成可能。



OS(month)

(PE)

(LEER)

Median:12m

Median: N/A

Oncologic outcome （既存の報告との比較）

Höckel M, et al. (Laterally) extended endopelvic resection: surgical treatment of 

locally advanced and recurrent cancer of the uterine cervix and vagina based on 

ontogenetic anatomy.  Gynecol Oncol. 2012 Nov;127(2):297-302

PE 

61 recurrent cervical cancer patients underwent PE.

The five-year OS was 56%. (median follow-up periods:22 months)
Yoo, H. J., Lim, M. C., Seo, S. S., Kang, S., Yoo, C. W., Kim, J. Y., & Park, S. Y. (2012). Pelvic 
exenteration for recurrent cervical cancer: Ten-year experience at national cancer 
center in Korea. Journal of Gynecologic Oncology, 23(4), 242–250.

LEER 

5-year OS 61%

2y OS 
76% (95%CI;42.2-91.6%)

2y OS
29.6% (95%CI;5.2-60.7%)
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2018年度版 子宮体癌治療ガイドライン

早期子宮体がんに対する開腹手術v.s.腹腔鏡手術の9つのRCT
• 手術時間：開腹＜腹腔鏡 （開腹favor）
• 出血量：開腹＞腹腔鏡 （腹腔鏡favor）
• 入院期間：開腹＞腹腔鏡 （腹腔鏡favor）
• 術中合併症：開腹＜腹腔鏡 （開腹favor）
• 術後合併症：開腹＞腹腔鏡 （腹腔鏡favor）
• 根治性（長期予後）：開腹≒腹腔鏡



早期子宮体がんに対する子宮マニピュレーターの使用は再発を惹起するのか？

子宮マニピュレーターの使用の有無
での予後に差はなし。
RCTといえども55例ずつでの検討。

Retrospective studyではあるものの、マニピュレー
ター使用群1756例、非使用群905例での検討



A.手術時間 B.合併症 C.入院
期間 D.出血量 E.輸血 F.摘
出リンパ節個数 G.開腹移行

HR:0.62(0.50-0.77)

Mean diff. -59.67ml

HR:0.38(0.21-0.67)

Favor Robot Favor Lap



RCT, low-high risk, adjuvant RT
Efficacy of PLA: no
Efficacy of PALA: N/A

• PALA: not performed
• Average no. of PLA is 12. (Low 

quality of operation?)
• Majority (40%) is low-risk group.

骨盤内リンパ節郭清術の治療的意義は？ (2つのRCT)

Overall survival Recurrence free survival



Phase III trial to confirm the superiority of pelvic and para-aortic lymphadenectomy 
to pelvic lymphadenectomy alone for endometrial cancer: JCOG1412（IB-IIIC1）

Retrospective, low-high, adjuvant RT or CT
Efficacy of PLA: N/A
Efficacy of PALA: low: no, intermediate-high: yes • Retrospective study

• Adjuvant: not  uniformed

傍大動脈リンパ節郭清術の治療的意義は？ (RCTなし)
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残存する播種病変の見落とし（死角の存在）、
腫瘍細胞の散布（高い腹水細胞診陽性率）など
から卵巣がん治療における腹腔鏡手術の問題点
は多そう…



Predictive index parameter（PI score) Score 0 Score 2
Omental cake 胃大湾に至る腫瘤形成がない 胃大湾に至る腫瘤形成がある

Peritoneal carcinomatosis 腹膜摘出術により外科的に切除可能 粟粒状に広がり切除不能

Diaphragmatic carcinosis
横隔膜表面の大部分を覆う広範囲の浸潤を
伴う腫瘤形成はない

横隔膜表面の大部分を覆う広範囲の浸潤
を伴う腫瘤形成がある

Mesenteric retraction
腸間膜根に消化管の動きを制限する腫瘍の
浸潤がない

腸間膜根に消化管の動きを制限する腫瘍
の浸潤がある

Bowel infiltration
消化管の切除を要せず、粟粒状の腫瘤形成
を認めない

消化管の切除を要するまたは、粟粒状の
腫瘤形成を認める

Stomach infiltration 胃壁に腫瘤形成を認めない 胃壁に腫瘤形成を認める
Liver metastasis 肝臓表面に腫瘤がない 肝臓表面に腫瘤がある

卵巣がんに対する腹腔鏡手術の意義
１：診断的（生検）目的
２：PDS可能かどうかの判断

PI score
0-6:PDS容易
8-12:PDS困難
14:PDS不可能
＊SCORPION試験ではPI score 8-12が対象



Role of surgical outcome as prognostic factor in advanced epithelial ovarian cancer: A 

combined exploratory analysis of 3 prospectively randomized phase 3 multicenter trials
Cancer, Volume: 115, Issue: 6, Pages: 1234-1244, First published: 03 March 2009, DOI: (10.1002/cncr.24149) 









Lower risk=PDS R0
Higher risk=それ以外

PAOLA-1 subanalysis







Surgical Complexity Score (Aletti score)

TAH-BSO:1
Omentectomy:1
Pelvic peritoneum stripping:1
Abdominal peritoneum stripping:1
Recto-sigmoidectomy:3
Diaphragm stripping:2 SCS:9





術前化学療法（NAC）

45
日本婦人科腫瘍学会（編）: 卵巣がん治療ガイドライン. 金原出版, 2015, p19, 95-7.

進行卵巣癌に対する標準治療

手術
最大限の腫瘍減量術（PDS）

化学療法

術前化学療法
（NAC）

手術
（IDS）

NAC＋IDSが適応される症例： 初回手術でoptimal surgery が困難と思われる症例
高齢者、全身状態が不良で初回手術が十分行えない症例
原発巣が摘出困難な症例
試験開腹

PDS：primary debulking surgery
NAC：neoadjuvant chemotherapy
IDS：interval debulking surgery

試験名 報告

EORTC55971/NCIC OV13試験（対象670例） Vergote I 2010

CHORUS試験（対象552例） Kehoe S 2013

JCOG0602 Onda T 2008

⚫ NAC＋IDS（グレードB）

⚫NAC＋IDSとPDSを比較した臨床試験



“Neoadjuvant chemotherapy is nothing but a 

dead-end street regarding further improvement of 

ovarian cancer surgery.” – Du Bois

(FIGO stage III-IV)

後方視的検討ではあるものの…
完全切除できた場合は、PDSはIDSに対して
DFS約1年、OS約2年の延長あり。

Systematic 

Review

IDSでcomplete surgeryを達成しても、73%の
症例にoptimal, suboptimalとなったPDS群と
ほぼ同等の予後。



Overall Survival

Progression Free survival



EORTC CHORUS JCOG0602

HR (PFS) 1.01 0.91 0.99

HR (OS) 0.98 0.87 1.05

PDS complete率 19% 17% 12%

PDS optimal率 41% 41% 38%

PDS v.s. NAC-IDS

SCORPION試験
PI score 8-12点が対象
PDS(n=84) versus NAC/IDS(n=74)
PDS群のOptimal surgery 93% (Complete surgery 48%)
PDSとNAC/IDSは同等(PFS HR:1.06, OS HR:1.12)
（ただしPDSの手術合併症率が高く（死亡率8%）、PI score 8点
以上の症例にはNAC/IDSが適当。）







EORTC CHORUS JCOG0602

HR (PFS) 1.01 0.91 0.99

HR (OS) 0.98 0.87 1.05

PDS complete率 19% 17% 12%

PDS optimal率 41% 41% 38%

PDS v.s. NAC-IDS

SCORPION試験
PI score 8-12点が対象
PDS(n=84) versus NAC/IDS(n=74)
PDS群のOptimal surgery 93% (Complete surgery 48%)
PDSとNAC/IDSは同等(PFS HR:1.06, OS HR:1.12)
（ただしPDSの手術合併症率が高く（死亡率8%）、PI score 8点
以上の症例にはNAC/IDSが適当。）

G3以上の手術合併症
• PDS群 60%

• NAC+IDS群 11%



18m

48m



Three large, multicenter, randomized, phase 3 trials

—the DESKTOP III (NCT01166737), GOG-0213 (NCT00565851) 

and the SOC-1 trial (NCT01611766)—

were designed to evaluate SCS followed by platinum-based 

chemotherapy in patients with platinum sensitive recurrent ovarian 

cancer.



GOG213

HR 0.88(0.70-1.11)HR 1.28(0.92-1.78)



$Title$



$Title$
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TFSa: accumulating treatment free survival



GOG-213, DESKTOP III and SOC-1 Comparison: OS



GOG-213, DESKTOP III and SOC-1 Comparison: PFS



GOG-213, DESKTOP III and SOC-1 Comparison

(67%) (75%) (76.7%)



iMODEL

AGOscore

i) good performance status

ii) ascites less than 500 mL

iii) CGR at primary debulking surgery 

MSK criteria

The accuracy in prediction was 49% 

for the AGO score, 86% for MSK 

criteria, and 88% for the iMODEL



卵巣がんにおけるリンパ節郭清術



Design: LION<br />
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LION: Primary endpoint OS



LION: Secondary endpoint PFS



LION: Conclusions
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