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Minimally Invasive 

Surgery 

What shall we do?

Unanswered Question:
Surgical Approach 

Early Clinical Stage Cervical Cancer 

Open 

Surgery 
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Minimally

Invasive Surgery

Pros

Survival

Oncologic

Outcomes

PFS / DFS

OS

The Flipside of the Coin

Cons

Feasible & Safe Procedure

Less Morbidity

Better Peri-operative Outcomes

Shorter hospital stay

Less post-op pain

Less blood loss

Lower transfusion rates

Early recovery

Better cosmetic result

Improved QoL
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CERVICAL CANCER - LAPAROSCOPY

“A new future for Schauta operation through 

presurgical retroperitoneale pelviscopy”

D. Dargent EUR J GYNECOL ONCOL 1987

RADICAL VAGINAL HYSTERECTOMY:

1880  Novak

1908  Schauta

1031  Stoeckel

1934  Peham & Amreich

TOTAL LAPAROSCOPIC

RADICAL  HYSTERECTOMY
- 1992  M. Canis

- 1995  D. Querleu

D. DARGENT M. CANIS D. QUERLEU



Overall Survival

5-yrs Disease-Free Survival



Wang et al.      BMC Cancer 2015

No. 12



Risk of Recurrence 

HR = 1.28

(95% CI: 0.62–2.64) 

Risk of Death 

HR = 1.46

(95% CI: 0.62–3.43)

Risk of Recurrence 

HR = 0.82

(95% CI: 0.31–2.16) 

Risk of Death 

HR = 1.01

(95% CI: 0.35–2.95) 

92.8% and 94.4%

Tumor Size       > 2 cm



Recurrence in  RRH vs OPH

Log-rank test p= 0.12

Deaths in  RRH vs OPH

Log-rank test p= 0.85



FDA Approval for 

Gynecologic Surgery 

April, 2005



MD Anderson Experience
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Journal of Minimally Invasive Gynecology

(2008) 15, 584–588

Study Design

LACC Trial

- FIGO 2009 Stage IA1 LVSI, IA2, IB1 

- Squamous, Adenocarcinoma, or 

Adenosquamous Cervical Cancer

- Type II or III radical hysterectomy 

- PS of ECOG 0-1

- Age 18 years or older

- Signed an approved Informed Consent

Total Abdominal 

Radical Hysterectomy

No. 370 

Total Laparoscopic/Robotic 

Radical Hysterectomy

No. 370
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 International, multicenter, randomized, phase III 

trial to test for non-inferiority of MIS vs. standard 

care (open)

 Therefore, the primary intent to demonstrate that 

minimally invasive surgery was within 7.2% of the 

DFS rate of the standard care (open) arm

 Test for non-inferiority was based upon a 97.5% one-

sided confidence interval. Based on exponential 

survival times, for a 4.5-year follow-up, a total of 

740 patients (370 per arm) was determined to have 

at least 90% power for non-inferiority



Objective
LACC Trial

 Compare Disease-Free Survival at 4.5 

years amongst patients who underwent a 

total Laparoscopic or Robotic Radical 

hysterectomy (MIS) vs. a Total 

Abdominal Radical Hysterectomy (open)

for early stage cervical cancer

• Compare Overall Survival 

• Compare patterns of Recurrence

• Compare treatment-associated Morbidity (< 6 mos)

• Evaluate Quality of Life (QoL) 

• Assess Pelvic Floor Function

• Determine the Feasibility of Sentinel Node Mapping

Primary Secondary



Inclusion Criteria - Study Schema

 FIGO 2009 Stage IA1 LVSI, IA2, IB1 

 Squamous, Adenocarcinoma, or Adenosquamous

Cervical Cancer

 Type II or III radical hysterectomy 

 Performance Status of ECOG 0-1

 Age 18 years or older

 Signed an approved Informed Consent

Total Abdominal 

Radical Hysterectomy 

Total Laparoscopic/Robotic 

Radical Hysterectomy
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Open: June 2008

Accrual: 631

Closed: June 2017*
N= 312

N= 319

*Recommendation of study termination by DSMC



Society of Gynecologic Oncology (SGO) 

Annual Meeting on Women's Cancer 

New Orleans  - March 2018

American Society of Clinical Oncology 

(ASCO) Annual Meeting

Chicago  - June 2018





Primary Outcome: 

DFS at 4.5 years
HR= 3.74

LACC Trial

Results

Non inferiority boundary 

(7.2%)



Results: Overall Surival

HR= 6.56

No. Pts: 14/319 vs 2/312 



A retrospective cohort study

Data from: the National Cancer Database (NCDB)

the Surveillance, Epidemiology, and End Results (SEER) database

FIGO Stage (2009) IA2 or IB1 cervical cancer

Period: 2010 and 2013

50.2% 49.8% 

The Primary Outcome:

Time to Death 

Melamed et al.  NEJM   2018



MIS 48% higher hazard of 

death from any cause compared 

with laparotomy

(HR 1.48; 95% CI 1.10-1.98)

Adjusted probability of death 

within 4-years: 

MIS (8.4%) vs. Open (5.8%) 

Melamed et al.  NEJM   2018

Median follow-up: 45 mos



Time Interrupted Series
(SEER Data)

Adoption of MIS was associated 

with a significant change of temporal 

trend, with 4-year survival declining 

by 1.0% (95%CI 0.3-1.6 per year 

annually after 2006)

Melamed et al.  NEJM   2018



Data from the Surveillance, 

Epidemiology, and End 

Results (SEER) database



Conclusions

▪ Disease-free survival at 4.5 years for minimally invasive radical 
hysterectomy was inferior (86%) compared to the open surgery (96.5%)

▪ The 4-year mortality was 9.1% among women who underwent 
minimally invasive radical hysterectomy among those who underwent 
open surgery. (p=0.002) and 5.3% 

▪ Adoption of MIS coincided with a decline in 4-year relative survival 
rate of 1% per year after 2006









The strengths:
 A prospective, randomized trial

 A large number of centers throughout the world

 All centers were required to demonstrate proficiency in MIS

The limitations: 
 It did not reach its final intended enrollment

(Safety alert: higher rates of recurrence and death in MIS

4.5-year follow-up period: 59.7% (median follow-up: 2.5 yrs) 

 It did not reach 84% power to declare non-inferiority for primary outcome

 Missing data in selected patients, with respect to race and ethnic group

 Lack of follow-up

 Not Standardization of adjuvant treatment

 Failure to review the pathology

LACC Trial: Pros - Cons



Analysis of Published Literature
Comparison to LACC Results

Flaws of retrospective data

- Sequential comparisons

- Unbalanced groups

- Lack of focus on oncologic outcomes





Primary outcome (DFS)

Median Follow-up time (min-max) 2.5 years (0.0 - 6.3)

Completeness* at 4.5 years (%) 219/558 (39.2%)

Information available at 4.5 years (%) 59.7%

Overall survival 

Median Follow-up time (min- max) 2.5 years (0.0 - 6.3)

Completeness* at 4.5 years (%) 208/558 (37.3%)

Information available at 4.5 years (%) 54.3%

*Completeness is proportion of patients with the event of interest, or with follow-up to 4.5 years, out of the total patients 

that we can achieve data at 4.5 years (excluding withdrawals and LTFU)

Data Completeness



Open MIS p-value

Histopathology 282 291 

Histology Squamous 146 (52%) 152 (52%) 0.99

Adenocarcinoma 58 (21%) 59 (20%)

Adenosquamous 12 (4%) 12 (4%)

No residual disease 59 (21%) 60 (21%)

Other 7 (2%) 8 (3%)

Grade 1 29 (10%) 32 (11%) 0.96

2 111 (40%) 115 (40%)

3 61 (22%) 61 (21%)

Not Reported 81 (29%) 83 (29%)

Invasion Superficial 61 (22%) 83 (29%) 0.03

Middle 72 (26%) 50 (17%)

Deep 56 (20%) 64 (22%)

Not Reported 94 (33%) 94 (32%)

Postoperative Histopathology



Open MIS p-value

Histopathology 282 291 

Tumor size <2cm 147 (52%) 150 (52%) 0.82

≥2cm 121 (43%) 123 (42%)

Not Reported 14 (5%) 18 (6%)

LVSI Negative 185 (66%) 195 (67%) 0.26

Positive 81 (29%) 70 (24%)

Not Reported 16 (5%) 26 (9%)

Parametria Negative 250 (89%) 253 (87%)

Positive 11 (4%) 19 (7%) 0.35

Not Reported 21 (7%) 19 (6%)

Vaginal margins Negative 248 (88%) 257 (88%)

Positive 6 (2%) 5 (2%) 0.40

Not reported 28 (10%) 29 (10%)

Postoperative Histopathology



Editorial Comments



Editorial Comments



Editorial Comments

The number of eligible patients not recruited is unknown 



Inclusion Criteria

Participating Sites

▪ Submission of 10 cases of MIS to Trial Management Committee

▪ Total of 2 un-edited videos of MIS

▪ Independent Review 2 members of Trial Management Committee

- Age

- BMI

- Stage

- OR time

- EBL

- LOS

- Intraop and postop complications (<30 days)

- Transfusion rates

All cancer recurrences in the LACC trial were grouped 

14 of the 33 participating cancer centers



Editorial Comments







Editorial Comments



Potential reasons for the inferior oncologic outcomes in MIS group:

Surgical Technique:

An effect of the insufflation gas (CO2) on tumor-cell growth or spread

(Potential risk of positive surgical margins in the vaginal vault and 

intraperitoneal tumor dissemination)

The patterns of recurrence differ in MIS or open surgery

(Vaginal Vault & Pelvic Recurrence: The most common site of relapse)

The routine use of a uterine manipulator: Increased the propensity 

for tumor spillage 

Vaginal vs Intracorporeal colpotomy under pneumoperitoneum with CO2



Retrospective Multi-Istitutional Review
Jan 2010 – Dec 2017

FIGO Stage: IA1 – IA2 – IB1
No. Pts 185 (26%) vs 519 (74%) Open vs MIS

2019 ASCO Annual Meeting                   Uppal et al.   J Clin Onco 37 (suppl abstr 5504)

Recurrence (MIS)

No Manipulator: 0%     (0/26)

Vaginal Manipulator: 11%   (22/210)

Uterine Manipulators: 7%    (19/270)

Role of Manipulators in increasing recurrence should be further studied 



OR= 7.038

(95% CI: 1.059–15.183)

(p < 0.041) 

Laparoscopic Intracorporeal Colpotomy:

a strong prognostic factor related relapse

16% vs 5%

p = 0.057

NO Relapse 75 (94.9)        41 (83.7)

Sites of relapse:        

Local                                2 (2.5)            1 (2.0) 

Distant                             1 (1.3) 2 (4.1) 

Intraperitoneal                  1 (1.3) 5 (10.2) 

Colpotomy

Vaginal         Intracorporeal



LLAC Trial Results

HR= 4.26

No. Pts: 18/319 vs 4/312 





S.I. Kim et al. Gynecol Oncol (2019) 



Outcomes and Costs of Open, Robotic, and Laparoscopic Radical 

Hysterectomy for Stage IB1 (FIGO 2009) Cervical Cancer

81% vs 91%

2010-2013 National Cancer Database

Retrospective cohort Syudy
Open vs MIS: 982 vs 910 



Recurrence Rate MIS vs Open
OR= 2.37 (95% CI 1.1-5.1)

p = 0.031

Recurrence Rate MIS vs Open
6% (25/415) vs 4.1% (5/121)

p = 0.34

Retrospective Multi-Istitutional Review
Jan 2010 – Dec 2017

FIGO Stage: IA1 – IA2 – IB1
No. Pts 185 (26%) vs 519 (74%) Open vs MIS

2019 ASCO Annual Meeting                   Uppal et al.   J Clin Onco 37 (suppl abstr 5504)

Multivariate Analysis Pre-operativeTumor Size   ≤2 cm 



Melamed et al.  NEJM   2018



1) The evidence is the evidence

Consider this latest evidence in your surgical planning

We can attempt to explain away the findings, but despite arguments 

against these studies, these data are the most reliable evidence we have to date 

regarding outcomes for cervical cancer with MIS versus open approaches. 

These data demonstrate that MIS may be harming our patients and so we 

must take this into careful consideration during surgical planning

2) MIS radical hysterectomy may still be the best approach 

for patients with tumors less than 2 cm in size 

The LACC study is not powered to evaluate oncologic 

outcomes in this subset of patients but retrospective studies 

suggest no difference in survival in this cohort

Take-home points:



SUGGESTED CRITERIA TO OFFER 

TOTAL LAPAROSCOPIC 

RADICAL HYSTERECTOMY

INCLUSION CRITERIA:

• Newly diagnosed  untreated invasive cervical cancer

• FIGO stage IA1 (with LVSI) to IB1  ( 2 cm) lesions

• Squamous, adenocarcinoma & adenosquamous histology

• Quetelet body mass index  35

• Desire for laparoscopic approach

• Karnofsky performance  90

• Signed informed consent

ABU-RUSTUM et al.                      GYNECOL ONCOL 2003



New guidelines are to come



A new international randomised controlled study is also ongoing

A Swedish study will be published soon in the 

European Journal of Cancer

RACC Trial

https://esgo.us10.list-manage.com/track/click?u=a3c17e605824b984299f56eb4&id=79acccff67&e=8e121bc866


D. QUERLEU



LAPAROSCOPIC RADICAL HYSTERECTOMY: AN ESGO STATEMENT

D Querleu, D Cibula, N Concin, A Fagotti, A Ferrero, C Fotopoulou, P Knapp, D Kurdiani, J  Ledermann, M Mirza, 

P Morice, J Ponce, E van der Steen, C Taskiran, P Wimberger, C Sessa

Updated recommendation regarding the approach for Radical  Hysterectomy for Cervical cancer: 

«Minimal invavise approach is favoured»

Is no is no longer valid and should be removed and replaced by

«Open approach is the gold standard»

ESGO Reccommandations for MIS:

 Prospectively recorded, including tumour characteristics and technical details

 Performed only in highly specialised centres by appropriately trained surgeons

 efforts should be made to avoid spillage of tumour cells in the peritoneal cavity

(e.g., avoiding crushing lymph nodes, banning vaginal or uterine manipulators, and closing the vaginal cuff in order to avoid any contact between tumour and

peritoneal cavity)

 Patients must be informed about the available prospective and retrospective evidence on survival, complications, and QoL

May 27, 2019




