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CONDITIONS FOR 

RESIDUAL/OLIGOMETASTATIC 

DISEASE INTERVENTION 

Control of primary tumour (or resectable) and possibility of removal of metastatic 

lesions with surgical techniques or radiotherapy
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É Prolongation of survival and delay of disease progression are the most primary 

goals of therapy in advanced disease 

É A balance with quality of life measures is increasingly considered important

É Treatment goals also include palliation of symptoms such as pain or dyspnoea, and 

are achieved by surgery (metastasectomy, amputation, é) and systemic therapy

MAIN THERAPEUTIC GOALS OF 

ADVANCED SOLID TUMOURS
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É Prolongation of durable responses (cure?) ïno complete response ïno cure

É Prolongation of time to progression and new tumour lesions

É Prevention of secondary resistant mutations

Metachronous (disease-free interval Ó1ï2 years) organ-limited resectable metastatatic

disease are managed with surgery if complete resection of all lesions is feasible

AIMS FOR SURGERY OF RESIDUAL/ 

OLIGOMETASTATIC DISEASE



DEFINITIONS OF 

OLIGOMETASTATIC DISEASE

Reys DK, Pienta KJ. Oncotarget 2015;6(11):8491ï24. Reproduced undera Creative Commons Attribution 3.0 License. PII: 3455  (https://creativecommons.org/licenses/by/3.0/)



É Good prognostic factors Ÿ Surgery is standard

É Bad prognostic factors (e.g. short term disease-free interval) Ÿ Systemic therapy 

is standard 

OLIGOMETASTATIC DISEASE



É Solid cancer not sensitive to systemic therapy (e.g. chondrosarcoma), long-term 

disease-free interval Ÿ Local therapy only  standard

É Solid cancer highly sensitive to systemic therapy, even short term disease-free 

interval, local recurrence etc. Ÿ Systemic therapy first standard 

OLIGOMETASTATIC DISEASE



É Classic or «minimally» invasive surgery

É Radiofrequency ablation (RFA)

É Cryoablation

É Laser ablation

É Perfusion techniques, including HIPEC

É Embolisation

É Radiosurgery, stereotactic radiotherapy

TECHNIQUES



THE MOST COMMON TYPES OF 

SOLID TUMOURS FOR LOCAL INTERVENTION 

IN RESIDUAL/OLIGOMETASTATIC DISEASE ARE:

Colorectal cancer

Lung cancer

Breast cancer

Gastric cancer

Melanoma

Sarcoma

Renal-cell carcinoma

Prostate cancer

Ovarian cancer



INDICATIONS FOR LOCAL THERAPY 

OF RESIDUAL/OLIGOMETASTATIC DISEASE

Limited tumour burden(oligometastatic)

Resectable ïbased on imaging examination (R0 resection potentially feasible)

Longer disease-free interval

Good performance status of the patient (0 - 2 WHO)

Expected survival > 3 months



É Radicality of surgery 

É Number of metastases 

É Disease-free interval (DFI)

É LongTDT(tumour-volume doubling time)

É Limited to one organ versus multiple organs

É Synchronous local recurrence

MAJOR PROGNOSTIC FACTORS



OLIGOMETASTATIC MELANOMA

Mets, metastases; OS, overall survival; SRS, stereotactic radiosurgery; MOS, median overall survival.

Reys DK, et al. Oncotarget 2015;6(11);8491ï524.

1st Author, 

Year

Strength of 

evidence-

based on 

study design 

/ endpoint

Prospective 

(P) or 

retrospective 

(R)

Sample 

size

Definition-

Oligo

metastases

Therapy Endpoint Conclusion

Essner, 

2004

3i /A R 877 1 met Curative 

surgery

5yr OS-

29 mthsif mets1 site, 

16 mthsif mets2-3 sites, 

14 mthsif met Ó4 sites. 

5yr OS- 17% disease-free if 

distant metsin <36 mths, 

30% if >36 mths

Patients with limited 

metsshould be 

considered for 

curative resection

Knisely, 

2012

3iii /A R 77 Brain mets

treated with 

SRS

SRS to 

brain mets, 

then 35% 

of group 

received 

ipilimumab

MOS- 21.3 mthsin ipilimumb

group vs 4.9 mthsin no-

ipilimumbgroup. 2yr OS-

47% in ipilimumab group and 

19.7% in no-ipilimumbgroup

Survival of patients 

with melanoma and 

brain mets

managed with 

ipilimumb+ SRS 

can exceed 

expected 4-6 mths



OLIGOMETASTATIC RENAL 

CELL CARCINOMA

TTP, time to progression, mRCC, metastatic renal cell carcinoma, MOS, median overall survival; OM, oligometastatic; OS, overall survival; SBRT, stereotactic body radiation 

therapy; Mets, metastases. 

Reys DK, et al. Oncotarget 2015;6(11);8491ï524

1st Author, 

Year

Strength of 

evidence-based 

on study design 

/ endpoints

Prospective (P) 

or retrospective 

(R)

Sample 

size

Definition- Oligo

metastases

Therapies Endpoints Conclusion

Mickisch, 

2001

1ii /A P 85 N/A ïpatients 

identified as having 

metastatic RCC

Surgery + 

interferon OR 

interferon only

TTP (5 vs 3 mths) + 

MOS (17 vs 7 mths) in 

surgery + interferon vs 

interferon only

Radical nephrectomy before 

interferon-based immunotherapy 

may delay TTP and improve 

survival in mRCC

Flanigan, 

2001

1ii /A P 241 N/A ïpatients 

identified as having 

metastatic RCC

Surgery 

followed by 

interferon OR 

interferon only

Surgery followed by 

interferon MOS- 11.1 

mthsvs interferon 

alone MOS- 8.1 mths

Nephrectomy followed by interferon 

had longer survival

Bang, 2012 3iii /A R 27 Localised soft 

tissue mass <7 cm 

+ Ò5 lesions in 1 

organ

Cryoablation 5yr OS- 27% Multiple cryoablation of OM RCC 

associated with low morbidity and 

low recurrence with apparent 

increased OS

Ranck, 2013 3ii /A R 18 Limited metastatic  

disease

SBRT: 3 

fractions or 10 

fractions

2yr OS- 85% SBRT produces promising lesion 

control with minimal toxicity

Thibault, 

2014

3iii /A R 13 <5 spinal mets SBRT 1yr OS- 83.9% in OM 

RCC (n=13) vs 52.5% 

in non-OM RCC 

(n=24)

Multivariate analysis identified OM 

RCC as a prognostic factor for 

survival. OM RCC may benefit the 

most from aggressive local therapy



THE ROLE OF SURGERY AND 

ABLATIVE RADIOTHERAPY IN 

OLIGOMETASTATIC BREAST CANCER*

*Salama JK, et al.

Friedel G, et al. Eur J Cardiothorac Surg 2002;22:335-344.

Actuarial outcomes for metastatic breast cancer patients treated with surgical resection of pulmonary metastases. Patients are stratified based on risk groups. Group I: complete 

resection, disease-free interval (DFI) Ó36 months, solitary metastasis 5-year survival 50%, 10- and 15-year survival 26% with a median survival 26% with a median survival of 

59 months. Group II: complete resection, DFI <36 months or multiple metastases 5-year survival 35%, 10-year survival of 21% and 15-year survival of 18% with a median 

survival of 36 months. Group III: complete resection, DFI <36 months and multiple metastases survival after 5 and 10 years 13% with a median survival of 25 months. Group IV: 

incomplete resection, 5-year survival of 18% with a median survival of 25 months. The differences between the groups I and II compared to groups III and IV are statistically 

significant (log-rank P<0.001, ɢ2 = 30.014).

Complete resections according to risk groups

Reprinted from Seminars in Oncology, 41(6), Salama JK, Chmura SJ, The Role of Surgery and Ablative 

Radiotherapy in Oligometastatic Breast Cancer, 790-797, Copyright (2014), with permission from Elsevier. 



OLIGOMETASTATIC DISEASE IN 

COLORECTAL CANCER

How to proceed?

CLM, colorectal metastases.

Aigner F, et al. Visc Med 2017;33: 23ï8

Asymptomatic colonic primary

Resectable, risk factorsEasily resectable Not optimally resectable Consider resection of the 

primary or Cx(bleeding)

Symptomatic colonic primary

Consider simultaneous

resection liver and 

colon Unresectable

never likely to be resectable

Most óactiveô

neoadjuvant Cx

± biologics 

Doublet (eg, FOLFOX, FOLFIRI)

or

Triplet (eg, FOLFOXIRI)

plus

Targeted agents (eg, bevacicumab,

panitumumab, cetuximab, depending 

on RAS status)

Assessment every 

2 months

Palliative Cx

ÅLiver first

ÅPrimary resection 

(depending on response of CLM

and symptoms of primary)

2nd line Cx

neoadjuvant Cx

± (eg, FOLFOX) 

stable disease or progression

Response

Consider simultaneous

resection liver and colon



LEVEL OF EVIDENCE

Clinical reports of pulmonary metastasectomyfor colorectal cancer: 

a citation network analysis

Fiorentino F, et al. Br J Cancer 2011; 104(7): 1085-97. Reproduced under the under the Creative Commons Attribution-NonCommercial-Share Alike 3.0 UnportedLicense. 

(http://creativecommons.org/licenses/by-nc-sa/3.0/)

4 studies not in favour 

of metastasectomy



THERMAL ABLATION

In the management of colorectal cancer patients with oligometastatic 

liver disease

Petre EN, et al. Visc Med 2017; 33: 62ï8. With permission from S. Karger AG, Basel 



OLIGOMETASTATIC DISEASE IN 

UPPER GASTROINTESTINAL CANCER

How to proceed?

Chiapponi C, et al. Visc Med 2017; 33: 31-34.

Patients with metastatic upper GI cancer

Systemic treatment

M0 M <5 M >5

Surgery
Stable disease? 

Response?

Systemic treatment 

same if stable, 

change if progressing
yes no

Surgery/interventional

tumour removal

Change systemic 

treatment



PROGNOSTIC SCORE AFTER 

RESECTION OF LIVER METASTASES

Fong Y, et al. Ann Surg 1999;230(3):309ï18; discussion 318ï21.

CLINICAL RISK SCORE FOR TUMOUR RECURRENCE

Survival %

Score 1-yr 2-yr 3-yr 4-yr 5-yr
Median 

(mo)

0 93 79 72 60 60 74

1 91 76 66 54 44 51

2 89 73 60 51 40 47

3 86 67 42 25 20 33

4 70 45 38 29 25 20

5 71 45 27 14 14 22

Each risk factor is one point: node-positive primary, disease-free interval <12 months, >1 tumour, Size >5 cm, CEA >200 ng/mL



HYPERTHERMIC

INTRAPERITONEAL CHEMOTHERAPY 

(HIPEC)



CYTOREDUCTIVE SURGERY AND 

HYPERTHERMICINTRAPERITONEAL 

CHEMOTHERAPY

Esquivel J, et al. Ann Surg Oncol 2007;14(1):128ï33.

In the management of peritoneal surface malignancies of colonic origin: 

A consensus statement

Completeness of cytoreduction (CCR) score

Stage Description

CCR 0 No residual No peritoneal seeding exposed during the complete 

exploration (complete cytoreduction)

CCR 1 <2.5 mm Diameter of tumour nodules persisting after 

cytoreduction (complete cytoreduction)

CCR 2 >2.5 mm

<2.5 cm

Diameter of tumour nodules persisting after 

cytoreduction (incomplete cytoreduction, moderate 

residual disease)

CCR 3 >2.5 cm Diameter or a confluence of unresectable tumour 

nodules at any site within abdomen (incomplete 

cytoreduction, gross residual disease)
The abdomen and the pelvis are divided 

into 12 regions. The lesion sizes of the 

largest implants are scored (0 through 3) 

in each abdominopelvic region. They can 

be summed as a numerical score, which 

varies from 1 to 39.

Peritoneal Cancer Index (PCI) staging system for 
peritoneal carcinomatosis



CURRENT STATUS OF 

CYTOREDUCTIVE SURGERY

With hyper thermic intraperitoneal chemotherapy in patients with 

peritoneal carcinomatosis from colorectal cancer

Reprinted by permission from Springer Nature: Ann Surg Oncol. The Treatment 

of Peritoneal Carcinomatosis of Colorectal Cancer with Complete Cytoreductive 

Surgery and HyperthermicIntraperitoneal PeroperativeChemotherapy (HIPEC) 

with Oxaliplatin: A Belgian Multicentre Prospective Phase II Clinical Study, 

Hompes D, et al. Copyright 2012

Ref PCI
Median 

survival (mo)

Survival rates (%)

1 2 3

Pestieauand 

Sugarbaker, 

2000

Ò10

11ï20

>20

48.0

24.0

12.0

50

20

0

Glehen, et al. 

2004

<13

Ó13

34.8

14.4

92

62

50

22

33

11

Kecmanovic, 

et al. 2005

Ò13

>13

16.8

6.9

Yan, et al. 

2008

<10

Ó10ï<20

Ó20

nr

29

27

95

63

80

71

18

0

Elias, et al. 

2010

1ï6

7ï12

13ï19

>19

40.0

29.0

25.0

18.0

55

39

40

18.5

44

22

29

7

Cavaliere, et al. 

2011

<11

11ï20

>20

23.0 (31)

16.0 (19)

11.0 (14)

Correlation between PCI and survival in patients with PC from colorectal 

cancer treated with CRS and HIPEC



OVERALL SURVIVAL

According to number of CLM and the PCI after surgical treatment with 

curative intent

É N=37 patients with PC and LM matched with n=61 patients with PC alone 

É Mean follow-up 36 months

Patients with PC Patients with LM P-value

3-year OS (months) 40 66 0.04

3-year DFS (months) 6 27 0.001

Patients with  low PCI 

(<12) and no LM 

Patients with low PCI (<12) 

and 1 or 2 LM

Patients with high PCI (Ó12) 

or patients with Ó3 LMs

OS (months) 76 40 27



CYTOREDUCTIVE SURGERY AND 

HYPER THERMIC INTRAPERITONEAL 

CHEMOTHERAPY

Rau B, et al. Visc Med 2017;33:42ï46

Improves survival of patients with peritoneal carcinomatosis from gastric 

cancer: Final results of a Phase III randomised clinical trial
Investigator Year of publication n PCI cut-off Significance

Boerner et al. 2016 38 10
Median survival time 17.2 months (95% CI 

10.1-24.2 months)

Yang et al. 2010 30 20

Median survival time PCI < 20 was 27.7 

months (95% CI 15.2-40.3 months) and high 

PCI > 20 was 6.4 months (95% CI 3.8-8.9 

months) (p=0-000)

Glehenet al. 2010 159 12 Mean PCI was 9.4 (SD: 7.7)

Yonemuraet al. 2010 95 <6
Median survival time with PCI <6 was 33.6 

months and PCI >6 was 13.2 months

Canbayet al. 2014 194 <6

Coccoliniet al. 2015 748 12 Meta-analysis

PCI,  peritoneal carcinomatosis index



A PHASE 2 TRIAL OF COMPLETE 

RESECTION FOR STAGE IV MELANOMA

Sosman JA, et al. Cancer 2011; 117(20): 4740-6. Reproduced with permissin from John Wiley and Sons. © 2011 American Cancer Society.

Kaplan-Meier estimates of relapse-free survival (RFS) for those 

patients who were completely resected of all disease are shown. RFS 

was defined as the time from the date of complete resection until the 

date of disease relapse or death due to any cause. Patients last 

known to be alive and without disease relapse were censored at the 

date of last contact and are marked on the curve with a tic 

representing the last follow-up time. RFS at specified time points with 

95% confidence intervals are presented at the bottom of the figure.

Kaplan-Meier estimates of overall survival (OS) for those patients who 

were completely resected of all disease are shown. OS was defined 

as the time from the date of complete resection until the date of death 

due to any cause. Patients last known to be alive were censored at the 

date of last contact and are marked on the curve with a tic 

representing the last follow-up time. OS at specified time points with 

95% confidence intervals are presented at the bottom of the figure.


