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Pulmonary Metastases: Questions?

1) Are local therapies going to be helpful?

2) If so, what modalities to use? 

-Surgery

-SBRT

-Conventional Radiation

-RFA
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Is a Local Therapy Indicated?
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ÅAge and comorbidities

ÅPathology of primary tumour (colon ca/sarcoma vs. melanoma/breast ca) 

ÅTimeline of disease course (DFI, rate of growth)

ÅNumber and Location of lung metastases

ÅExtra-pulmonary disease (lymphnodes, other organs)



In selected patients: YES
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What modality?



Surgery (Pros)

ÅWell established approach for PM

ÅMinimal invasive approaches leading to faster recovery and easy reinterventions

ÅLocal recurrence (at the resection site) not common when appropriate margins are 
obtained

ÅCan provide long term survival 

ÅProvide tissue diagnosis (important confirmation, or mutation testing in 
Oligoprogression)
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SBRT (Pros)

ÅVery well toleratedςPatients can work while on treatment

ÅMinimal side effects: Fatigue last few days. 

Å3-5 days of treatment (1h each)

ÅDoes not preclude other treatments immediately after (surgery or 
chemotherapy)



Challenges for SBRT
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Rib fracture and chronic pain after SBRT
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When we Consider SBRT in Lung Mets?

ÅLesion requiring a lobectomy in a patient with high chance of future 
recurrence in other parts of the lungs

ÅMultiple lung lesions where a VATS would be possible if some lesions are 
treated with SBRT

ÅPatient with multiple medical comorbidities requiring bilateral surgery -
consider SBRT in one side

ÅNot surgical candidate



General Principles

15



A 10-Year Single-Center Experience on 708 Lung Metastasectomies: The Evidence of 
the International Registry of Lung Metastases

Casiraghi Casiraghi 

Casiraghi, Journal of Thoracic Oncology

Issue: Volume 6(8), August 2011, pp 1373-1378



Lung recurrence after pulmonary metastasectomy for CRC
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Blackmon SH, Ann Thorac Surg. 2012 Dec;94(6):1802-9



More than 3 lesions or < 1 year DFI = no survivors at 5 
years (osteosarcoma)
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Annals of Oncology 20:1136-1141, 2009

Toronto data
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Pulmicc

Treasureet al. Trials (2019) 20:718

(PulMiCC Trial)

38% 5 year survival

vs. 29% controls



Lung Metastases Clinic: Princess Margaret Cancer Center

Å100% new consults (6-8/week)  are discussed multi-disciplinary group: 
2 surgeons, 1 rad onc, referring physician, med onc, thoracic 
radiologist

ÅVery often more lesions are found on imaging review than reported

ÅPlan is made in multidisciplinary fashion



76 y old colorectal cancer resected 2y prior

SBRT right sided lesions. VATS wedge LLL



6 months- post treatment



75y female.

SBRT Right hilar lesion and VATS segmental resection LLL



Conclusions I

ÅBoth surgery and SBRT results in good local control and low 
toxicity in well selected patients with lung metastases and they 
should be seen as complementary options

ÅOnly a randomized CT can answer one is superior

ÅPatient selection is the most important 

ÅMultidisciplinary input and detailed planning is essential (i.e. 
Lung Metastasis Clinic at UHN)



Complex Surgery
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Why surgery often fails? Micrometastases
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In Vivo Lung Perfusion (IVLP)

Thoracic Surgery Latner Labs



Improved technology and better understanding of 
isolated lung perfusion physiology

Cypel/Keshavjee J Heart Lung Transplant 2008; 27(12):1319-25

Cypel/Keshavjee NEJM 2011; 14;364(15):1431-40
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Dos Santos/Cypel J Thorac CardiovascSurg. 2014 774-81
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Pig IVLP 
Surgery

3H IVLP
72H 

Survival
Assessment 
& Sacrifice

Case 1:  
0 mg/L

Case 2: 
7.5 mg/L

Case 3: 
10 mg/L

Case 4: 
20 mg/L

Case 5: 
40 mg/L

Case 6: 
80 mg/L

Case 7: 
40 mg/L

IVLP Porcine Survival Study

Oxaliplatin Dose Escalation

Gross CT Imaging Histology

*

*Clinically Significant Toxicity: 80 mg/L

Subacute pattern of lung injury
Å Impaired lung function and airway mechanics
Å Gross, CT & histologic findings

7 Animals Examined 
to 72H Endpoint

Implications: Dose-limiting toxicity of 40 mg/L; Will inform development of a clinical trial. 



Clinical Trial Protocol
ÅSample Size 

ÅN= up to 22 patients

Å

ÅStudy Population

ÅColorectal carcinoma, >3 and bilateral lung metastases with absence of extrapulmonary disease 
(except liver mets)
Å

ÅDose Escalation Design

Å

Å

Å

ÅPrimary Objectives

ÅTo determine the safety of IVLP at selected dose levels

ÅTo determine the maximal tolerated dose using a titration design
Å

40

5 mg/L

(n=1)

10 mg/L

(n=3)

15 mg/L

(n=3)

20 mg/L

(n=3)

25 mg/L

(n=3)

30 mg/L

(n=3)

35 mg/L

(n=3)

40 mg/L

(n=3)

14 patients completed so far ïNo observed toxicity



In Vivo Lung Perfusion (IVLP)





Patient example
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Day 1                                                         Day 2                                                      Day 7



Baseline Characteristics
Characteristic N (%) or Mean (SD)

Age 45 (9)

Gender:

Å Male

Å Female

8 (67%)

4 (33%)

# of lung metastases 9 (5)

Side of IVLP

Å Right

Å Left

5 (42%)

7 (58%)
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Groups Performed to Date:

Group 1:  5mcg/ml perfusate (n=1)

Group 2:  10mcg/ml perfusate (n=3)

Group 3:  15mcg/ml perfusate (n=3)

Group 4:  20mcg/ml perfusate (n=3)

Group 5:  25mcg/ml perfusate (n=3)
Group 6: 30 mcg/ml/perfusate (n=1)



Results To Date
Characteristic N (%) or Mean (SD)

Length of Stay 7.3 (2.2)

Pulmonary Edema at 72h based on CXR

Å Grade 0

Å Grade 1

Å Grade 2

7 (58%)

3 (25%)

2 (17%)

Blood transfusions (# of units)

Å 0

Å 1

Å 2

6 (50%)

3 (25%)

3 (25%)

Pulmonary Recurrences

Å Treated Lung

Å Untreated Lung

3 (25%)

6 (50%)

Distant Recurrence 4 (33%)
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Oxaliplatin tissue concentration
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Oxaliplatin  Perfusate and Plasma concentrations



VIDEO
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How about the unresectable patient?
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ASCO 2024
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