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INTRODUCTION




Infroduction

» Locally advanced rectal cancer (LARC) and
locally recurrent rectal cancer (LRRC) with
organ invasion (stage T4b and rT4b) often
present with distant metastases, challenging
radical resection.

Lateral
margin

» Large tumors and mulfi-organ involvement
demand high surgical expertise in pelvic
exenteration (PE) .

BrJ Surg. 2024;111(1):znad450.



PE surgery involves complex pelvic

malignancies

» PEis mainly indicated for pelvic tumors
without distant metastasis.

» M1 pelvic tumors are contraindications
for PE; systemic therapy is preferred. i

N Engl J Med. 1950;242(3)
Ann Surg. 1981;194(4):458-471.



International Guidelines: T4bM1 ?

» Around 1/3 T4b rectal cancers present
with synchronous metastases.

» Guidelines recommend medical
therapy for TAbM1 due to poor survival
in M1.

» Surgery mainly for symptom relief, not RO
resection.

Brain, n=169 (10%)
Ll

Liver, n=909 (55%)

M1 n=1587,34.42%

Lung, n=548 (33%)

Bone, n=22 (1.3%)

synchronous metastases in T4b rectal cancer
(data from SEER database)




Clinical Observations

» However, some T4bM1/rT4AbM1 patients with stable metastases achieved
long-term survival after PE.

» Given the strong desire for survival among patients and families, we have
selectively performed PE surgery on patients with stable distant metastases.

» We analyzed 617 PE cases from five centers to evaluate outcomes in T4bM1
patients.
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METHODS




Cohort Establishment

. Representati

From January 1, 2007 to

Sepfember 30, 2024, PE cohorts Peking University Shougang Hospital Jin Gu 196
included patients with pelvic
Mmu I’ri—orgo N invasive rectal cancer Wuhan University Zhongnan Hospital Qun Qian 118
that underwent radical surgery af .
five center: Shanghai Changzheng Hospital Jian Zhang 112
Hubei Cancer Hospital Shengwei Ye 97
Peking University Shougang Hospital Xin Wang 94

N=617



Inclusion Criteria (Retrospective Study)

Inclusion Criteria Exclusion Criteria

¢ Preoperative imaging confirming tumor invasion of

one or more adjacent pelvic organs: m  MDT consensus that metastatic lesions are

# Pathologically confirmed primary or recurrent rectal unconfrollable;
adenocarcinoma;

¢ Pelvic tumor progression leading to bleeding or = Patients with mulfi-organ dysfunction deemed

infection, making further medical treatment unfit for surgery after MDT assessment;
unfeasible; '
¢ MDT consensus that distant metastases were stable m Patients with other primary malignancies;

by RECIST standard (no progressive disease for at

least three months) and that local RO resection was : )
feasible; m  Patients refusing MDT-recommended

¢ ECOG score <3 or ASA score <3, with major organ preoperative adjuvant therapy; Tumor invasion of

SZSS;LSJ?I’%TGKI’)\? but deemed surgically fit after MDT fhe S1 or S2 vertebra.




Treatment Methods

» Patients with distant metastases received
chemotherapy or chemoradiotherapy
before surgery.

» Some patients received FOLFOX/XELOX =
targeted therapy, while others underwent
long-course radiotherapy (50.4Gy/25f) =+
chemotherapy.

» Preoperative holographic imaging was
used to assess surgical approaches PE
Surgery



PE surgery

Anterior PE involving the bladder, urethra, and internal reproductive organs;

Posterior PE involving the reproductive organs and rectum, and possibly the anal canal;

Lateral PE, involving pelvic sidewall structures such as the iliac vessels, piriformis, and obturator internus;

Total PE, involving the bladder, urethra, internal reproductive organs, rectum, anus, and associated
muscles and ligaments




Data Collection

Study Endpoint

O This retrospective cohort study's primary endpoint was_OS, defined
as the time from PE surgery to the last follow-up or death from any  SStefeReWile)

| cause.
'O Median survival was defined as the fime at which 50% of the cohort ed 73 M1
n

remained alive.
surgery, as

0 T4bM1
'go surgery

Dindo classification.12 (el\/\e’rhod 2).
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RESULTS




Study Design & Cohorts

» PE Cohort:

617 patients (5 Chinese centers,
2007-2024).

» Non-Surgical Groups:

2,903 patients(SEER database
for external validation, 2000-
2020).

617 cases with PE
in five center

375 MO

242 M1

73 patients lost

to follow-up

l

l

4861 cases

with T4b

340 nmPE

204 mPE

1644 M1 3217 MO
1958 cases with
other treatment
1190 T4bM 1 1198 T4bMO
without surgical 73 mPE 522 nmPE without surgical

treatment

treatment

Overall survival

External
validation



Baseline characteristic

According to AJCC 8th, PE were divided
info two groups:

non-metastasis PE (nmPE, n=375)
metastasis PE(mPE, n=242).

The number of M1a, M1b and M1c in mPE
group was 133, 31 and 78 respectively.

Liver, lung, parietal peritoneum, ovarian
and distal lymph nodes accounted for 26.0%,
24.0%, 32.2%, 61.2% and 19.4% respectively.
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PE significantly improves survival

1004

PE group

PE with meta
=+ non-meta PE

Compared with T4b rectal cancer
without underwent surgery, PE

reduced the risk of death by 65% in
T4b patients (HR=0.35, 95% CI| 0.32-
0.39, P<.001)

%)

Overall survival (

. 1I 4I é 5 i}
Calculated by PE vs. without surgery Time (your)
Number at risk

g 1 204 129 65 37 23 11 9 2 2 0 0
o n-meta PE 340 229 157 122 94 73 53 ] 17 7 4
U‘_T_ Surgery4 1118 532 234 138 115 102 73 51 30 19 6
o 11120 495 205 82 56 30 16 10 ] 2 1

0 1 2 3 4 T 8 10

Time‘{ year)



PE significantly improves survival

A

After propensity score-matched

(PSM), the PE population achieved

better prognosis, both in MO and

MT.
Besides:

M1 with PE > non-sur T4bM0O

26.8 months

VS.

18.0 months

Overall survival (%)

PE group

Overall survival (%)

MO after PSM

075

0.50

0.25

0.00

PE group
PE with meta

+ non-meta PE

* T4bMO no Surgery
T4bM1 no surgery

025 1
000
] 1 2 3 4 5 6 7 8 [ 10
Time (year)
Number at risk
204 129 65 37 23 1 5 2 2 0 [
PE{ 340 228 157 122 94 73 53 33 17 7 4
1118 532 234 138 115 102 73 51 30 19 6
1190 495 205 a2 56 30 16 10 5 2 1
o 1 2 3 4 5 6 7 8 [ 10
Time (year)
MO after PSM

no surgery
= PE

p < 0.0001
i 2 3 41 5 & 1 & 8 10

Time (year)

Number at risk

572 301 140 90 7 67 45 33 20 12 4

572 420 296 223 181 150 112 74 45 22 1"

°o 1 2 3 4 5 & 1 & 8 10
Time (year)

Overall survival (%)

Overall survival (%)

M1 after PSM

U PE group after PSM

PE group after PSM
no surgery

0254

0.004

p < 0.0001

+ PE

Number at risk

4 5 8 7 8 9 10
Time (year)

766 388 175
766 550 368

114 94 75 50 37 21 12 4
270 213 170 124 80 47 23 N

o 1 2

3 4 5 6 7 8 9 10
Time (year)

2
8

025

0.00

p < 0.0001

Number at risk

M1 after PSM
no surgery
& PE

H 5
Time (year)

156 79 44
156 102 51
o 1z

25 12 6 2 2 4] 0 0

29 21 12 6 3 3 1 1

3 & 5 & 7 8 3 10
Time (year)



PE for selected patients

Variables P for interaction

HR (95%CI)

0.392

Sex

Female 667/1002 313/635 0.36 (0.32 ~ 0.42)
Male 89411306 2200504 ‘e 0.33(029~0.39) <001
Age 0.198
EORC 3214561 1750418 —— 037 (030~045) <001
i E— o o121 L um gejo]
Y ‘Systematic Therapy <001
Subgroup qnq|ys|s showed that: these - owom-0m <o
° Yes 98711625 428/879 W= 0.43 (0.39 ~ 0.49) <001
° ° ° o
patients are more likely to benefit from PE e - R
Yes 46013 3021654 I — 043(024-077) 0005
Chemo <.001
No 5791691 140308 w0 0.20(0.17~0.25) <001
Yes 98211617 402/630 ot 0.43(0.38~0.48) <001
Metaslasis 0.33‘3_
. Mo 6651118 396/862 [ 0.39(0.34~0.44) <001
) dlSTO n'l' me'I'GS'I'QseS<3 M1 896/1190 1461277 o— 042 (036 ~051) <001
Meta number 0.109
m{351 - 0.3-9[0 34 ~0.44) <001
. e | e V G Te d C EA 1 365/524 88177 —— 0.45 (0.35 ~ 0.56) <001
2 357/456 4378 —— 0.41 (0.30 ~ 0.57) <001
* * * »2 1741210 15i23 ——————— 0.74(0.44 ~ 1.26) 0.27
+ Ineligible for systemic therapy
a0 9911575 500/1058 ] 0.38 (0.34 ~ 0.43) <001
Lung <001
0 118011626 50411078 v 0.36(0.32~0.40) <001
1 365/461 38061 —_— 0.69(049~0.96) 0027
0 1104/1652 424/880 Vo 0.36(032~040) <001
° f‘ 1 4571656 118/259 —.—t 033(0.27~041) <001
In these cases, comparable survival benefits
0 107811555 5021086 Ll 0.36 (0.32 ~ 0.40) <001
from PE between MO and M1 (P=.333) ST T
_—
o ° Distal LN 0.812
a 1065/1721 510/1080 v 0.38 (0.34 ~ 0.43) <001
1 3Ti iii iﬁiiﬁ i — ﬁi aﬂ ~ ﬁ 001
CEA 0.011
High 83211211 234/546 o 0.32(027~0.37) <001
Normal 225/397 120/315 —— 0.45 (0.36 ~ 0.56] < 001
Al patients 1561/2308 5421139 * 0.35(032~0.39) <001
‘II‘Z ﬂ‘l ﬂ,‘ﬂ ﬂll 1‘ﬂ 1‘2 "




Which M1 suitable for PE?

Cox analysis in the M1 patients, We identified three

high-risk factors: mPE cohort

pvalue Hazard ratio

« Recurrent rectal cancer (HR=1.65, P=0.03)

Recurrence 0.030 1.655 (1.051 - 2.606 ) ::
« elevated preoperoﬂve CA242 (HR:] .005, P:OO4) Meta_number 0008 1467 (1.107-1943) in— —

1

« more than three metastatic organs (HR=1.47, o e e i

Sacrum 0.067 0.549(0.289-1.042) I—-—:I

—_ I

P_O'OO7) ASA 0.067 1.431(0.975-2.101) {— —

I

Then mPE were separated into two subgroup: eares POST TomR(1000-008) .

° high riSk HR mPE (n_-|28> CA242 0.042 1.005 (1.000 - 1.009 ) :
« Low risk, LR-mPE (n=76) T e T

Risk Score = 0.382939 (Number of Metastases) + 0.004811(CA242) + 0.5036%94(Recurrent PE). cutoff score=0.7899



Subgroup prognosis for mPE

Prognosis in low risk group (LR-mMPE):
 LR-mPE <nmPE (P=0.09)
58.8m vs. 70.8m

e LR-mPE < SEER-nmPE (P=0.215)
58.8m vs. 60.0m

The OS of LR-mPE is not significantly different
from that of MO with PE in our five centers,
and also, better than that in SEER database.

Overall survival (%)

PE group

1.004
HR-mPE |¢
+ LR-mPE [ |5
0.751 @
-+ SEER mPE @
SEER nmPE
0.50 1
0.251
0.00 1
d 2I5 Sb 75 160 1é5 15IO
Time (months)
Number at risk
RmPE{ 128 34 2 0 0 0 0
LR-mPE - 76 31 18 5 1 0 0
nmPE4 340 156 88 43 1 4 0
SEER mPE A 73 33 15 9 3 1 0
1522 319 214 137 77 45 31
0 25 50 75 100 125 150

Time (months)




Author year Nu;nbe Population 1-year OS 2-year OS 3-year OS 5-year OS
Single center
T h r r'l' P E r Carlotle 204 120 for 91% 78%
LARC/LRRC
. Single center LPE: 87.9%
14
Mufaddal Kazi 2024 275 for LARC RPE: 92.6%
Single center
M Zhuang's 2023 105 for LPE: 76.3 f,/"
LARC/LRRC OPE: 64.4%
CatalinaA.  , . . S‘“glf?oienter PC: 90.8% PC: 68.1% PC: 58.6%
Palma'¢ LARC/LRRC RC: 88.7% RC: 62.2% RC: 49.5%
. 4 ° Single center LARC: . .
Reviewing the relevant literature on the | puaseetrens” 2003 081 p so10,  LARCI79.7% LARC: 66.3%
LRRC: 76.6% LRRC: 44.6%
LARC/LRRC LRRC: 90.9%
MO LARC/LRRC after PE Mufaddal Kazi'® 2023 285 Smfolf;ecmer 60.5%
Single center
LARC: 59.0%.
. Yeqian Huang® 2022 271 for )
¢ 3-yeCI r OS . 8. ] %'76 .3% LARC/LRRC LRRC: 42.4%
Single center OPE: 77.2% OPE:70.9%
J. Tang?’ 2022 96
for LARC LPE: 77.8% LPE:75.7%
« 5-year OS : 3%-69%. .
y Single center Nz%rvr.(:iw El\l\//[[ 23; .
Toshisada Aiba? 2022 73 for 1o B
Alth h with h tast ARC/ BTt
ougn with syncnronous merastases, LARC/LRRC 28.1%.
Single center
Jan M. van Low SMD:37%.
. 2021 227 for .
the LR-mPE: Rees?? LARC/LRRC High SMD: 53%
. Single center LPE: 79.4%
M Kazi® 2021 158
. for LARC OPE: 60.2%
* 3_ye ar OS . 58% With urinary complication:
. Single center 43.5%
24
. 5_ e O . OS . 45 7 Mufaddal Kazi 2021 100 for LARC Without urinary
y . o complication: 62.7%
. RO: 48.1% RO: 28.2%
PelvEx Multi-center for
H H H . 2018 1184 R1:33.9% R1:17.3%
The prognosis of low-risk M1 patients | comboraives LRRC Ro: 150 Ro: 3%
. RO: 56.4% RO: 37.8%
wdas d CceprI ble. c “P‘;)'Vf’;i . 2019 1291 Mu]t{/ie];‘tcer for R1:29.6% RI: 12.3%
oflaborative R2:8.1% R2:<8.1%
88.7%- ) ° ) 0 0 o
Range 91% 76.6%-92.6% 8.1%-76.3% 3%-69%




Total cohort

PSM

M1 cohorti

Cox

T4b with PE

 PEreduced 65% death risk

Non-sur T4b

Low risk mPE

High risk mPE

« TAbM1 with PE > T4bMO without surgery
« Comparable survival benefits between

MO and M1

PE improved survival in both MO and M1 patients, with the greatest benefit in selected M1
cases with stable disease.

N

Overall survival:

LR-mPE = nmPE
LR-mPE = SEER-nmPE
LR-mPE = reported PE in MO
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CONCLUSION




» For selected patients—PE surgery provides clear benefits.

M1 should not be an contraindication for PE treatment, especially in low-

risk patients.



Thank you for
your listening!
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