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Should MIS Radical Hysterectomy Still Be Performed?

A practical decision framework synthesizing the evidence presented in this deck

Where things stand

The 2018 LACC trial halted routine use of MIS radical hysterectomy after it showed markedly worse recurrence and survival than open surgery. But accumulating evidence
— covered in this deck — shows the excess harm was concentrated in patients and techniques that lacked spillage-prevention, not in MIS as a modality itself. The question

is no longer simply “MIS or open?” but “in whom, and with which technique?”

A Individualize With Caution

e Tumor 2—4 cm without conization

e Spillage-prevention technique
available but track record limited

e Requires explicit shared decision-
making, discussing LACC-era data

e Consider sentinel node navigation
to limit added morbidity

{’“’"‘ CHEHROIZ OF5t 3|

1 Korean Society of Gynecologic Oncology

Reference: Synthesis of Ramirez 2018/2024, Chiva 2020 (SUCCOR), Togami 2025, Park 2022 (SOLUTION), K6hler 2019, Polen-De 2025, Wang 2023, Manzour 2025 — see References. 3
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The Alarm: LACC Changed Everything in 201

MIS radical hysterectomy showed markedly worse survival than open surgery

LACC Trial (NEJM 2018)

AZtS AL S
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Figure 1. Estimates of Disease-free Survival.
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94.3% vs. 98.3%; hazard ratio for locoregional survival and a higher rate of locoregional recur-
recurrence, 4.26; 95% CI, 1.4 to 12.60) (Fig. 2C). rence than patients who underwent open ab-

elEs

Confirmed in 2024

Final 4.5-yr OS analysis
(JCO 2024) :

90.6% vs 96.2% OS
HR 2.71 [1.32-5.59]

22/28 MIS deaths were
cervical-cancer specific
vs 8/10 in the open arm.

DISCUSSION

In this prospective, randomized trial, patients
who underwent minimally invasive radical hys-

dominal radical hysterectomy. Our results call
into question the findings in the literature sug-
gesting that minimally invasive radical hysterec-
tomy is associated with no difference in onco-
logic outcomes as compared with the open

HR for death (any cause): 6.00 [95% Cl 1.77-20.30]
HR for recurrence/death: 3.74 [95% Cl 1.63—-8.58]

terectomy for early-stage cervical cancer had approach.

v personal use only.

Downloaded from nejm.org at KO 2024,
2018 Massachusetts Medical Socict n) ‘Al rights reserved.

No other uses without permission, Copyright &

Ramirez et al., NEJM 2018 — Fig. 1
(DFS forest plot & KM curve)

Reference: Ramirez PT, et al. Minimally Invasive versus Abdominal Radical Hysterectomy for Cervical Cancer. N Engl J Med. 2018;379:1895-1904. - Ramir
ez PT, et al. LACC Trial: Final Analysis on Overall Survival. J Clin Oncol. 2024;42:2741-2746.

lower rates of disease-free survival and overall In a recent meta-analysis, Wang et al.” evalu-

LSt oI E oSt

Korean Society of Gynecologic Oncology
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But the LACC Protocol Had a Blind Spot

Two technique variables were left completely uncontrolled

7 \

“..the trial did not require that surgeons perform a vaginal protective maneuver nor did it restrict use of a uterine manipulator. |
n addition, the trial did not require the centers to document whether a protective maneuver or uterine manipulator was used...”

— Ramirez et al., Appendix 1, JCO 2024 (LACC Trial Final Analysis)

Why this matters

* Low recurrence rate in open surgery arm

e Early termination and short follow-up period

e Surgeons’ proficiency issue

* Incompleteness of data (e.g., uterine manipulator and colpotomy methods)

e Confirmation studies are warranted

e MIS patients in LACC could have had a uterine manipulator inserted through the tumor — or not — with no
record kept

Reference: Ramirez PT, et al. LACC Trial: Final Analysis on Overall Survival. J Clin Oncol. 2024;42:2741-2746 (Appendix 1).
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Real-World Check

Levin et al., AJOG 2025 — NSQIP database, 2012-2022
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Fig. 1 — Percentage of MIS vs abdominal radical hysterectomy by year, showing the post-LACC reversal

Reference: Levin G, et al. Approach to radical hysterectomy after LACC: NSQIP study, 2012—2022. Am J Obstet Gynecol. 2025;232:208.e1-11.

What the shift to open surgery bought

Major complication rate: unchanged
(7.4% pre-LACC vs 5.8% post-LACC, P=.27)

Minor complications rose after LACC —
driven by transfusion & superficial SSI,
expected with laparotomy

Across the full cohort, MIS still had a
LOWER overall complication rate than
open (16.5% vs 26.2%)

Surgical approach was not an independent
predictor of major complications (aOR
1.02, 95% Cl 0.63—-1.65)

5 CistEoIzrsts)
A cj' Korean Society of Gynecologic Oncology
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National

4 Practice Guideli : Cervical Cancer TOC
NCCN inr?)cnlcc:mgl;,l _9\12-625006 CeW|caI cancer Staging. MS. References
Comprehensive

Cancer CLINICAL STAGE PRIMARY TREATMENT
Network

Clinical Practice Guidelines in Oncology - v.2.2006 Extrafascial hysterectomy
or
Observe if patient desires fertility or if inoperable (only
Stage IA1 » | if cone biopsy has negative margins) ——+ See Surveillance (CERV-8)
or
. Modified radical hysterectomy + pelvic lymph node
ssection if lymphovascular invasion (category
Cervical dissection if lymph lar invasi t 2B
Cancer Radical hysterectomy + pelvic lymph node dissection £
para-aortic lymph node sampling See Surgical Findings (CERV-3)
Version 2.2006 o
Stage 1A2 » |Brachytherapy + pelvic RT (point A dose: 75-80 Gy)®?
or

— See Surveillance (CERV-8)

Radical trachelectomy + lymph node dissection for
fertility preservation

Stage B4 | Radical hysterectomy + pelvic lymph node dissection _I—, See Suragical Findings (CERV-3)

+ sample para-aortic nodes (category 1)
and stage IIAl

(=4 cm)?

A"
Pelvic RT + brachytherapy (point A dose: 80-85 Gy)? ——————— See Surveillance (CERV-8)

Radical hysterectomy + pelvic lymph node dissection + R
para-aortic lymph node sampling (category 2B) * See Surgical Findings (CERV-3

Stage IB2 and stage Pelvic RT + concurrent cisplatin-contai:ing chemotherapy
IIA (> 4 cm)? — " | + brachytherapy (point A dose = 85 Gy)” (category 1)

or
Pelvic RT + concurrent cisplatin-containing chemotherapy
+ brachytherapy (point A dose 75-80 Gy]h + adjuvant ——— See Surveillance (CERV-8)
hysterectomy (category 3)

— See Surveillance (CERV-8)

2For suspicion of bladder/bowel involvement, cystoscopy/proctoscopy with biopsy is required.
bThese doses are recommended for most patients based on summation of conventional external-beam fractionation and low-dose rate
(40-60 cGy/h) brachytherapy equivalents. Modify treatment based on normal tissue tolerance.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCHN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Mersian 2.2006. DEDS06 & 2008 National Comprehensive Cancer Natwork, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express writtén permission of NCCN. CERV-Z

CHetFelES ersts|
Korean Society of Gynecologic Oncology
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Corroborating Data: SHAPE Trial's Approach-Stratified Results

Plante et al., NEJM 2024 — low-risk cervical cancer (<2cm, limited invasion)

Sittigh hytereclomy

Radical hyslereclomy

¥ pelvic ecurrance:

Simgie ysterctomy, 4.32%
Radical hystersctomy, 2.17%
Diffsrence, 0,35 pércenlage poirits
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Pelvic recurrence by surgical approach, within each hysterectomy type

Simple hysterectomy

MIS: 3.2% (9/281) vs Open: 3.5% (2/57)

Radical hysterectomy

MIS: 2.9% (7/243) vs Open: 3.0% (3/99)

In this contemporary, prospective, low-risk cohort — with modern technique standards — MIS and open

surgery produced essentially identical 3-year pelvic recurrence rates within both the simple- and radical-
hysterectomy arms.

Figure 1. Kaplan-Meier Curves for Pelvic Recurrence.

Takeaway: in a well-selected, low-risk population, approach (MIS vs open) may matter far less than the ext

Plante et al., NEJM 2024 — Table 2 / Fig. 1
(pelvic recurrence, full page)

Reference: Plante M, Kwon JS, Ferguson S, et al. Simple versus Radical Hysterectomy in Women with Low-Risk Cervical Cancer (SHAPE). N Engl J Med. 202

4;390:819-829.

ent of surgery and the technique used.

o £ - |
@7’ Korean Society of Gynecologic Oncology
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NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Cervical Cancer

Version 2.2026 — November 10, 2025

NCCN.org

NCCN recognlzes the |mportance of cllmcal trlals and encourages participation when appllcable and available

NCCN Guidelines for Patients® available at www.nccn.org/patients

L J

Negative margins

Stage 1A1 with
Lvsi {based on
cone/LEEPX)

Positive margins
for dysplasia or
carcinoma

—_—

Footnotes on CERV-JA

Note: All recommendations are category 2A unless otherwise indicated.

Type A hysterectomy . Surgical Findings
+ SLN mapping or pelvic lymphadenectomy" " (CERV-6)
or

n,o n . Surveillance
EBRT™? + brachytherapy > (CERV-10

Consider repeat cone blapsy" to better evaluate depth of
invasion to rule out stage IA2/IB1 disease

fald

Type A hysterectomy (if margins positive for dysplasla)
+ SLN mapping or pelvic lymphadenectomy®

or

Type B radical hysterectomy (if margins positive for carclnnma1

Surgical Findings
(CERV-6)

+ SLN mapping or pelvic Iymphadenectamyh
[or

. Surveillance

n,o n
Pelvic EBRT"? + brachytherapy CERV-10

CHetFelES ersts|
Korean Society of Gynecologic Oncology
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NC uideline

Stage |A2-1B1 cervical carcinoma
(Al cnnsewative surgery criteria met):
« Cone biopsy* (preferred)

* No LVSI (preferred)

* Negative cone margins for cancer (preferred)

* Squamous cell (any grade) or usual type Type A hysterectomy I . Surgical Findings
adenocarcinoma (grade 1 or 2) (preferred) + SLN mapping or pelvic lymphadenectomyh I " [CERV-8)

* Tumor size £2 cm

* Depth of invasion <10 mm on cone.¥ If no conization,
MRI® must show <50% cervical stromal invasion

* Negative imaging for metastatic disease
(MRI recommended)

Type C1 radical hysterectomy

+ SLN mapping™ or pelvic lymphadenectomy" (category 1]| — & Surgical Findings (CERV-6)

Stage 1B1 not meeting + para-aortic Iymphadenec:tomyh (category 2B)

conservative surgery criteria
Stage 182 Pelvic EBRT™©

ge + brachytherapy™ Surveillance (CERV-10)
* concurrent platinum-containing chemotherapyP

L

Pelvic EBRT™9

+ concurrent platinum-containing chemotherapy?P
+ brachytherapy™

(category 1)

or

Type C1 radical hysterectomy

+ pelvic Iymphadenectomyh = Surgical Findings (CERWV-6)
* para-aortic Iymphadenectnmy (category 2B)

or

Pelvic EBRT"

+ concurrent platinum-containing chemotherapyP

+ brachytherapy™ = Surwveillance (CERV-10)

+ selective completion hysterectomy"’

(category 3 for completion hysterectomy)

Surveillance (CERWV-10)

Y

Stage IB3 and Stage IlAZ2

FRE B
Korean Society of Gynecologic Oncology
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NCCN Guideline

PLEASE MOTE that use af this HCOCH Contert is gowerned by the Erd-User Licerss Agreement, and you MAY MOT distribute fhis Content or uss il with any aftifical infelligence medel or tool.

Natlﬂnal Prinled by Jae Yun Song on Tralia03E God8:31 PM. Copyrig I-Z:JCIJEhlallnnalCnrnp'eh:nsrmﬂaraerh.em'arl Inc. &ll Rights served. - -
comprehensive NCCN Guidelines Version 2.2026 NCCNTgslugnz;ngz r![‘frﬁé
RS Sancer , Cervical Cancer | Contents

PRINCIPLES OF EVALUATION AND SURGICAL STAGING?

Types of Resection and Appropriateness for Treatment of Cervical Cancer

* Radical hysterectomy with bilateral pelvic SLN mapping or lymphadenectomy is a treatment option for FIGO stage I1A2, IB1, IB2, and select
IB3-11A1 lesions when fertility preservation is not desired. Radical hysterectomy (Type B or C) results in resection of much wider margins
compared with a simple Type A hysterectomy, including removal of parts of the paracervix and uterosacral ligaments and the ugper 1-2 cm
of the vagina; in addition, pelvic and sometimes para-aortic nodes are removed. The Querleu and Morrow classification system is a modern
surgical classification that describes degree of resection and nerve preservation in three-dimensional (3D) planes of resection.® Procedural
details for the most commonly used types of hysterectomy are described in Table 1 (CERV-C 6 of 9).

* The standard and recommended approach for radical hysterectomy is with an open abdominal approach (category 1). A prospective
randomized trial’® demonstrated that minimally invasive radical hysterectomy was associated with lower rates of disease-free survival
(DFS) and overall survival than open abdominal radical hysterectomy. Moreover, two recent epidemiologic studies also demonstrated that
minimally Invaslve radical hysterectomy was associated with shorter overall survival than open surgery among patients with stage 1A2-1B1
cervical cancer.!! See Discussion for additional details. Studies mmparing robotic versus open approach are ongoing.

» Based on a randomized trial comparing simple to radical hysterectomy,12 select patients with stage 1A2—IB1 disease who meet all
the conservative surgery criteria listed below may be treated with a simple Type A hysterectomy with SLN mapping or bilateral pelvic
lymphadenectomy:

» Cone biopsy (preferred)

» No LVSI (preferred)

» Negative cone margins for cancer (preferred)

» Squamous cell (any grade) or usual type adenocarcinoma (grade 1 or 2) (preferred)

» Tumor size €2 cm

» Depth of invasion <10 mm on cone. If no conization, MRI must show <50% cervical stromal invasion
» Negative imaging for metastatic disease (MRI recommended)

» Definitive treatment with a conization or Type A hysterectomy has not been studied in the more aggressive histologies such as gastric type
adenocarcinoma, clear cell, and small cell neuroendocrine carcinoma.
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Ongoing Trials

»
»
»
»

The RACC trial — Robot-assisted Approach to Cervical Cancer

International, multicenter, open-label randomized controlled trial
Hypothesis: RALS is non-inferior to laparotomy for early stage cervical cancer
Primary endpoint: Recurrence-free survival (RFS) at 5 year

Secondary endpoints:
O Il I
Comioations Actual Study Start Date: May, 2019
Patients reported outcomes Estimated Primary Completion Date: Feb 2024

Accuracy of a sentinel lymph node algorithm
Health care costs

Quality assessment of participating sites and surgeons

Sample size: 768 women
# One-sided alfa 5%
#» Power 80%
# Non-inferiority margin (NIM) 7.5%
# Assumed RFS 85%
#» 127 events during 5 years inclusion and 3 years additional FU

Estimated Study Completion Date: Feb 2027

To date: 19 sites so far (Scandinavia, Germany, Belgium, Czech Republique, Spain, Italy)
Trial launched in May 2019
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Ongoing Trials
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s

IA2-1B2 (FIGO 2018) (4cm cutoff
- Histology: SCC, adeno, adenosquamous

- MRI required

5)CC

Randomized 1:1

e =

GOG-3043 (ROCC Trial)

Robotic radical ||  Open radical
A Randomized Controlled | hysterectomy* + hysterectomy* +
Trial of Robotic versus Open Radical B ?;iisésor;‘em = ?ﬁsizsor;‘e“t
Hysterectomy for Cervical Cancer “““ l*Tt]fnorcontéTn—n—{ent
FOUNDATION Primary Outcome: 3 year DFS
GOG GOG Secondary outcomes: DSS/OS, patterns
#GOGROCC of recurrence, complications,

= ’ lymphedema PRO’s |
Pl: Kristin Bixel - —_—

Mario Leitao GOG rovosrior

Actual Study Start Date: March 2022
Estimated Primary Completion Date: August 2028
Estimated Study Completion Date: August 2029
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Mechanistic Evidence: How Tumor Cells Actually Spill

Ryu et al., J Clin Med 2025 — vaginal washing cytology study

A

g g

Fig. 2 — Malignant cells recovered from vaginal washing cytology (H&E)

Fig. 1 — Colpotomy geometry by approach and position. (C)—(D) intracorporeal colpotomy in Trend
elenburg tilts the
upper vagina toward the peritoneal cavity, raising spillage risk vs. (A)—(B) horizontal-axis colpotomy

Reference: Ryu JM, et al. Vaginal Tumor Cell Exfoliation in Cervical and Endometrial Cancer. J Clin Med. 2025;14:7383.

33.3%

vs 6.5% positive cytology
(cervical vs endometrial
cancer)

24.0%

vs 0% in early-stage
disease (P=0.003)

Cervical cancer sheds
tumor cells into the
vagina — a mechanism
intracorporeal colpotomy
can exploit.

73 hatsoIEorsts)
) /) Korean Society of Gynecologic Oncology
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Technique Fix #1 — Remove the Uterine Manipulator

SUCCOR study (Chiva et al., Int J Gynecol Cancer 2020), cited in LACC's 2024 discussion

HR 2.76

[95% Cl 1.75-4.33], P<0.001

Risk of relapse when a uterine
manipulator WAS used during MIS

Interpretation

The excess recurrence risk in SUCCOR was concentrated almost entirely in patients whose
surgeon used a uterine manipulator. When the manipulator was avoided, MIS recurrence
risk was statistically indistinguishable from open surgery. This is consistent with the vaginal-

HR 1.58

[95% Cl 0.79-3.15], P=0.20

Risk of relapse when NO manipulator
was used — not significantly different
from open surgery

cytology mechanism on the previous slide, and it is the single most actionable, low-cost
technique change available to a MIS surgeon.

Reference: Chiva L, Zanagnolo V, Querleu D, et al. SUCCOR study: minimally invasive surgery versus open radical hysterectomy, stage IB1 cervical cancer. |

nt.J Gynecol Cancer. 2020;30:1269-1277.

Cumulative Incidence of Relapse

0.5

0.4+

0.3

0.2

0.1

Minimally Invasive Surgery

0.01

Open surgery |  Without uterine With uterine
- manipulation manipulation
N 402 106 144
Incident cases 47 17 18
Time at risk person/months) 21664,1 49575 6757,7
HR (95% C1) 1.00 (Ref) 1,58 (0.79-3,15) 2.76(1.75-4.33)
pvalue 0.20 <0.001
MIS with UM
MIS without UM
Open
Log-Rank test: p=0.0001

0

Months of Follow up after Radical Hysterectomy

5 10 15 20 25 30 35 40 45 50 55 60

Chiva et al., SUCCOR study, I/GC 2020 — Fig. 3B (HR by manipulator use vs open)

3} Lersvisgers|
") /5] Korean Society of Gynecologic Oncalogy
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Long-Term Confirmation — No Gap Re-Emerges at 10 Years

Manzour et al. (SUCCOR 10-Year Study), Int J Gynecol Cancer 2025 — 556 patients, median follow-up 102 months

Disease-Free Survival

] e 90% / 89%

92% vs 88%

10-yr disease-free / overall survival 10-yr DFS, MIS vs open surgery

Full cohort, n=556 — 9% of patients (n=49) P=.12, not significant — no gap between

A experienced any recurrence approaches at 10 years
Humber atrisk " ) . Follow-up [l:onths] : -
Overall Survival
—~_ 78% 92% vs 88%
(X i, PITTTESIE
; - of all recurrences occurred within 5 yrs 10-yr OS, MIS vs open surgery
N 22% were late (>5yr); post-recurrence survival P=.12, not significant — consistent with the DFS
o was 47% at 5 years overall result above
B
Follow-up {months) =
—— Key point
BL6LE) 34 (28) ey P 2w 2308

A full decade of follow-up shows the MIS-vs-open gap seen in LACC does not reappear once modern

Figure 2 (Manzour et al.) — 10-year disease-free survival (A) . . . . .
spillage-prevention technique and careful case selection are applied.

and overall survival (B) of the full cohort

7a) thatoIZ orsts|
Korean Society of Gynecologic Oncology

Reference: Manzour N, Chiva L, Zanagnolo V, et al. SUCCOR 10 years: a decade's perspective on radical hysterectomy outcomes in cervical cancer. Int J Gynecol Cancer. 2025;35:101690. 9
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Technique Fix #2 — Transvaginal Closure, Validated at Scale

Kohler et al., Int J Gynecol Cancer 2019 — 389 patients, no uterine manipulator, vaginal cuff created transvaginally

96.8/95.8/93.1% 98.5/97.8/95.8%

3-/ 4.5- / 10-yr disease-free survival 3-/ 4.5- / 10-yr overall survival

n=389 — vs 87.1% / 86% at 3yr in LACC's MIS

arm

n=389 — vs 93.8% at 3yr in LACC's MIS arm

9 of 20

Recurrences occurred beyond 3 years

0%

Conversions to laparotomy

Across all 389 patients treated 1994-2018 at 5 Detected 39-108 months after surgery — argues

European centres

for long-term follow-up

Figure 2 (A-E) Selected surgical steps of vaginal-assisted
laparoscopic radical hysterectomy (VALRH). (A) Vaginal
creation of the vaginal cuff in iodine-positive area using 6
straight Kocher clamps. (B) Closing of the vaginal cuff by
continuous suture. (C) Grasping the closed vaginal cuff using
serrated clamps to open the cul-de-sac and vesico-vaginal O
space. (D) Extension of laparoscopic parametrial resection Key p01nt

lavann arane) fallauina trancunnminal arantinn and Alanciiva Af

‘ ) _ No uterine manipulator was ever used; the vaginal cuff was always created and closed transvaginally
Fig. 2 — VALRH: cuff creation (A-B), transvaginal bef i3l . h inciol Techni Fix #2 fi Al h
access to cul-de-sac (C), extended parametrial efore parametrial resection — the same principle as Technique Fix #2, now confirmed in a muc

resection (D), final situs (E) larger multicentre cohort.

o) TSt IZ oSt S|
Korean Society of Gynecologic Oncology

Reference: Kéhler C, Hertel H, Herrmann J, et al. Laparoscopic radical hysterectomy with transvaginal closure of vaginal cuff — a multicenter analysis. Int J Gynecol Cancer. 2019;29:845-850. 10
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Technique Fix #2 — Protective Vaginal Cuff Closure

Togami et al., Gynecol Minim Invasive Ther 2025 — actual surgical technique

Fig. 2 — Uterine manipulation WITHOUT a manipulator: a 5-mm port + Vicryl loop through the posterior vaginal
fornix

Fig. 1 — Creation of a vaginal cuff. (a) Incision 2cm from the tumor margin; (b) suturing to enclose the cervical can
cer before laparoscopic colpotomy

The combined protocol
e Vaginal cuff sutured closed BEFORE the abdominal laparoscopic procedure begins — the tumor is sealed off before any CO, exposure
e No uterine manipulator — a Vicryl-loop "handle" through a 5-mm posterior fornix port replaces it

e Combined with sentinel node navigation surgery (SNNS) to minimize additional pelvic dissection

CHetFelES ersts|
Korean Society of Gynecologic Oncology

Reference: Togami S, Furuzono N, Fukuda M, Kobayashi H. Comparative long-term outcomes of laparoscopic radical hysterectomy with sentinel node nav

igation and open surgery for cervical cancer. Gynecol Minim Invasive Ther. 2025;14:234-240. o
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Step 1: Creation and closure of a vaginal cuff
{(no-look technique)
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Does the Modified Protocol Actually Work? — Yes

Togami et al. 2025: LRH + SNNS (no manipulator, cuff closure) vs open surgery, n=103
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Fig. 3 — Kaplan—Meier recurrence-free (a) and overall survival (b): no significant difference (P=0.343 and P=0.285)

Lower-extremity lymphedema / pelvic
lymphocele: 0% vs 14-17% (P<0.05) — SNNS

92.7% vs 94% 5-yr RFS, LRH vs Open (P=0.343) avoided full ymphadenectomy

No surgical margin positivity in either group
85.5% vs 88.3%  5-yr OS, LRH vs Open (P=0.285)

0% Peritoneal dissemination / recurrence in the LRH Limitation: single-center, retrospective, n=44
0 group MIS — awaiting confirmatory RCTs
100% Sentinel node identification rate
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Reference: Togami S, Furuzono N, Fukuda M, Kobayashi H. Comparative long-term outcomes of laparoscopic radical hysterectomy with sentinel node nav 12
igation and open surgery for cervical cancer. Gynecol Minim Invasive Ther. 2025;14:234-240.
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Technique Fix #3 — Sealed Colpotomy with an Endoscopic Stapler

Park et al., SOLUTION trial (BMC Cancer 2022) — prospective, multi-centre, single-arm phase Il protocol

Trial design & rationale

e Prospective, multicentre (10 Korean centres), single-arm, non-inferiority phase Il study (NCT04370496);
124 patients planned

e Vaginais resected AND sealed with an endoscopic stapler before specimen retrieval — tumor never
exposed to CO2 pneumoperitoneum

e Bilateral tubal ligation performed before uterine manipulator insertion — blocks a second spillage route
via the fallopian tubes

e Primary endpoint: 4.5-yr disease-free survival; non-inferiority margin 7.2% vs a 90.9% open-surgery
benchmark

e Peritoneal washing cytology performed 3 times intraoperatively — directly measures whether spillage
occurred

Fig. 1 — Tubal ligation (A), washing cytology (B), stapler flexion (C), sequ
ential vaginal stapling (D—E), specimen retrieval (F-G), final cytology (H)

Why it matters

A mechanical seal at the colpotomy line — complementing (not replacing) manipulator avoidance and vaginal cuff closure — tested in a prospective trial rather than
retrospectively.

(5) nesazyes

'/ Korean Society of Gynecologic Oncology

Reference: Park SJ, et al. Safety and efficacy study of laparoscopic or robotic radical surgery using an endoscopic stapler (SOLUTION trial protocol). BMC Cancer. 2022,22:331. 14
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Technique Fix #4 — Patient Selection: Not All Tumors Carry the Same Risk

LACC Trial subgroup analysis (JCO 2024) — tumor size & prior conization

Fig. 2 — Recurrence curves by prior conization (A, B) and tumor size (C, D). Panels B & C show minimal separation between MIS and open.

Reference: Ramirez PT, et al. LACC Trial: Final Analysis on Overall Survival. J Clin Oncol. 2024;42:2741-2746.
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Technique Fix #4 — Conization Is the Dominant Protective Factor

Polen-De et al., Gynecol Oncol 2025 (7 centers, n=761) - Wang et al. meta-analysis, Eur J Surg Oncol 2023 (12 studies, n=3,919)
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Fig. 2 (Polen-De et al.) — RFS after MIS by conization & manipulator status: manipulator only worsens RFS wh Fig. 2 (Wang et al.) — Pooled DFS forest plots: conization vs no conization, overall (A, HR 0.28) and stage I1B1
en conization was NOT performed (log-rank P<.001) (B, HR 0.25)

What the interaction analysis shows

e Conization cut recurrence risk regardless of surgical approach (MIS HR 0.15; open HR 0.31) and regardless of manipulator use (Polen-De, n=761)

e Manipulator use significantly raised recurrence ONLY without conization and with tumors >2cm (HR 9.65—-10.90); no added risk once conization was performed (HR 2.11,
NS)

e Meta-analysis: pooled DFS benefit of conization = 72% overall, 75% in stage IB1 (HR 0.25) — and the benefit persisted within the MIS subgroup alone (HR 0.21)

0 T oes o 438
i/  Korean Society of Gynecologic Oncology

Reference: Polen-De CL, Giannini A, Langstraat CL, et al. Effect of conization, manipulator use, and their interaction on recurrence after radical hysterectomy for cervical cancer. Gynecol Oncol. 2025,;201:33-39. - 15
Wang Y, Ma B, Li W, Li P. The efficacy of pre-operative conization in patients undergoing surgical treatment for early-stage cervical cancer: a meta-analysis. Eur J Surg Oncol. 2023;49:106995.
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Technique Fix #4 — Conization Is the Dominant

S.1. Kim et al. Gynecologic Oncology 173 (2023) 88-97 (6 centers, n=1254)
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Fig. 1. Comparison of the survival outcomes for matched patients {(Upper): and further stratified survival analyses according to the conization status and surgical approach (Lower). (A and

C) Disease-free survival: (B and D) overall survival.
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A Practical Framework: When an

Synthesizing patient selection and technique requirements

-
(1) Patient Selection

( } .
Tumor diameter < 2cm

® No deep stromal invasion (< 1/2), no LVSI if
possible

e Negative preoperative imaging for
nodal/parametrial disease

e Prior conization with negative margins
(ass)ociated with markedly lower MIS-specific
risk

e Discussion of LACC-era data as part of
informed consent

ow Can MIS Be Offered?

@ Technique Requirements

No uterine manipulator (alternative atraumatic
uterine handling)

Protective vaginal cuff closure before
colpotomy — seal the tumor off from CO,
exposure

Minimize intraoperative tumor handling ("no-
look, no-touch")

Consider sentinel node navigation to reduce
dissection extent

Performed by a high-volume, accredited MIS
surgeon/center

Reference: Synthesis: Ramirez 2018/2024 - Chiva 2020 - Togami 2025 - Park 2022 (SOLUTION) - K6hler 2019 - Polen-De 2025 - Wang 2023 - Manzour 2025





