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Metastatic disease : Principle reason for cancer death

Lung metastases : 25~30% of all patients with cancer at autopsy

1882, German surgeon



Pulmonary metastases



New pulmonary nodule

Primary lung cancer vs. metastasis

Original type of malignancy

Metastasis Primary lung cancer

Sarcoma 10 1

Melanoma 10 1

Genitourinary cancer 1 1

Colorectal cancer 1 1

Head and neck cancer 0.5 1

Chest 1995; 107: 322S-332S



First case: 1882, Weinlechner

Criteria for metastasectomy

Primary tumor that has been definitely controlled.

Metastases limited to the lung that can be completely resected.

Ability of the patient to tolerate the planned operation.

Lack of a better alternative treatment.

The number of lung metastases.

The disease-free interval since treatment of the primary tumor.

The tumor doubling time, the presence of lymph node metastases.

The histology of the primary tumor.

Elevated serum markers such as carcinoembryonic antigen.

J Thoracic  Oncol 2010; 5: S130-1



5yr survival 10yr survival

Complete metastasectomy 36% 26%

Imcomplere metastasectomy 13% 7%



European Society of Thoracic Surgeons (ESTS)

Lung metastasectomy project

1. Optimal preoperative imaging

2. The role of mediastinal lymph node dissection

3. Surgical approach

4. The extent of surgical resection



Pathophysiology of Pulmonary
Metastases



Initiated after cell detachment from the primary tumor mass

Movement from the extracellular space into 
a vascular compartment (intravasation)

Tumor cells bind to pulmonary vasculature

Movement of tumor cells from the circulatory system into 
the interstitium (extravasation)

Tumor cells proliferation and local invasion



Symptoms and Presentation



Approximately 75% to 90% of patients are asymptomatic

(predominantly due to the usual peripheral location of 
pulmonary metastases)

Discovered incidentally on follow-up radiologic examinations

Symptoms typically occur with endobronchial or pleural 
involvement, large bulky disease, or central venous obstruction

(cough, hemoptysis, dyspnea, wheezing etc.)



Radiologic Image



Nonspecific radiographic appearance

Critical importance

Chest CT : standard imaging modality



3 ~ 5mm slice thickness

Within 4 weeks of pulmonary metastasectomy

PET (role out occult distant metastases)

Follow-up

4~6 weeks after surgery

every 6 months for 2 years

every 1 years for at least 5 years



Tissue Diagnosis



Sputum cytology, which has been

replaced by bronchoscopy, is often nondiagnostic because of 
the peripheral location of most pulmonary metastases

Percutaneous fine-needle aspiration (FNA) is another option
(low sensitivity, difficulty to obtain ample tissue)

VATS with excisional biopsy
(sensitivity and specificity approaching 100%, 

therapeutic as well as diagnostic)



Indication for Surgery



Q. Does the pulmonary nodule represent one site of multiorgan 
spread, thereby contraindicating resection?

Most pulmonary nodules (75% to 85%) are a manifestation 
of widespread disease

Only 15% to 25% of patients have lesions confined to the lung 
and are appropriate candidates for curative resection

Thorough preoperative evaluation should exclude 
extrathoracic disease



Q. Is a nonsurgical therapeutic option available?

Nonsurgical management may be more appropriate 
for certain cancers 

Chemotherapy for nonseminomatous germ cell tumors, 
with cure rates approaching 90%



Q. Will the patient tolerate the procedure?

Thorough medical assessment with particular attention
to their pulmonary and cardiac status

Stress testing, echocardiograms, arterial blood gases, 
pulmonary function testing, and 
ventilation-perfusion scans etc.



Q. Are the lesions resectable?

Preoperatively, imaging modalities can only provide 
an estimate of resectability

Resectability  is best determined at operation

Direct metastases to the pleura or pericardium 
in a discontinuous manner and malignant pleural or 

pericardial effusions are generally contraindications for resection



Q. Is the primary tumor controlled?

Efficacy of pulmonary metastasectomy depends on the ability 
to control the primary site of disease

The primary neoplasm should generally be addressed 
before resection of the pulmonary metastases





Surgical Approach



1. Need for palpation

2. Thoracotomy vs VATS

3. Bilateral exploration vs unilateral exploration

4. Simultaneous vs staged approach 

(in patients with bilateral metastases)

Excellent visualization of the pleural surface
vs

Bimanually palpate the entire lung



Thorac Surg Clin 22 (2012) 91-99



Am J Surg 2011; 201: 619-22





1. Thoracotomy seems to be the preferred approach 
even with bilateral metastatic disease.

2.   Sequential thoracotomy with an interval 3~6 weeks, interval CT. 
(Bilateral metastatic disease)

3.   With regard to VATS, the evidence for its superiority is a matter of debate.

4.   VATS seems appropriate for diagnostic procedures,
but it is not the standard for therapeutic pulmonary metastasectomy.

5.   No alternative to palpation currently exists.

J Thorac Oncol 2010; 5: S140-4.



Lymph Node Status



•

J Thorac Oncol 2010; 5: S166



3-year survival
Negative : 69%
Positive : 38%





Mediastinal evaluation

EBUS, EUS, Mediastinoscopy



1. The incidence of  lymphatic spread from the pulmonary metastases to the usual lymphatic 
drainage of the lung is common.

2. LN involvement = worse survival

3. LN involvement  → postresection adjuvant therapy ?



Extent of Surgical Resection



Resection with free margins

Preservation as much normal lung parenchyma as possible.

ESTS survey

Wedge resection >>> Precision excision >> Segmentectomy > Lobectomy

Pneumonectomy  (64%-relative contraindication, 23%-absolute contraindication )

ESTS survey

Surgical staplers >> Electrocautery > Direct suture

Other instrument ( Harmonic scapel, Ligasure ) – rarely used.

J Thorac Oncol 2008; 3: 1257-66.





Results of Pulmonary 
Metastasectomy



Pulmonary metastasectomy in appropriately selected patients has 

been shown in retrospective studies to improve survival

(the 5-year survival rate  is 25% to 40%)





Specific Secondary
Lung Tumors



Soft Tissue Sarcoma

Only 50% of patients with lung metastases from sarcoma are 
operative candidates (of those, 80% undergo complete resection)

Extremity soft tissue sarcomas tend to develop pulmonary 
metastases more frequently than those with sarcomas at 

other sites

Regardless of histology, primary and repeat metastasectomy 
has been associated with improved long-term survival



Osteosarcoma

A strong predilection for metastasis to the lung

Tumor recurs in 50% of patients within 1 year and 85% 
of these patients relapse with recurrent pulmonary disease

Resection of these recurrences is indicated if  feasible, as 
numerous studies have demonstrated improved survival

Only complete resection has consistently been associated with 
improved survival



Colorectal Cancer

The lung and liver are the most common sites of 
metastatic disease in colorectal cancer

Pulmonary resection have demonstrated that the survival 
in selected patients at 5 years ranges from 27% to 61%

Prognostic factors associated with improved prognosis include 
primary tumor stage and completeness of the resection



Breast Carcinoma

Pulmonary involvement in breast cancer is most commonly 
associated with widespread disease 

(thorough search before considering metastasectomy)

A significant 5-year survival advantage for patients who 
underwent metastasectomy (36% versus11%)

Factors conferring a more favorable prognosis include 
estrogen and progesterone receptor (ER/PR) status and 

a complete resection



Head and Neck Carcinoma

Head and neck carcinomas most commonly spread
through local lymphatics 

The lung is among the more common sites of distant spread

Five-year survival rates after metastasectomy for 
head and neck cancers range from 29% to 59%



Renal Cell Carcinoma

The lung is a frequent site of renal cell metastases 
(as high as 72% to 76% in autopsy)

Patients with a solitary renal metastasis fare best, 
with a 5-year survival of up to 54%

Synchronous metastases, greater than 6 metastases, absence of 
regional and mediastinal nodes, and resectability have been 

identified as being important prognostic factors



Germ Cell Tumors

Most germ cell tumors are highly responsive to chemotherapy 
and even patients with metastatic disease have 

an excellent prognosis

Surgical intervention for pulmonary metastases 
from germ cell tumors is primarily reserved

for evaluation of a residual mass after chemotherapy



Gynecologic Tumors

The lung represents the most common organ involved 
in uterine cancer spread

A 5-year survival rate of approximately 50% 
in well-selected patients

Completeness of resection, longer disease free interval, 
and three or fewer metastases

have been associated with an improved survival rate



Melanoma

The lungs are the second most common site of metastases 
in patients with melanoma

If a complete resection cannot be performed, little or 
no benefit is provided in terms of prolonging patient survival



Endocrine Tumors

Slow-growing endocrine tumors, including carcinoids, well-
differentiated thyroid cancers, and parathyroid cancers, may 

benefit from resection of their metastases



Alternative Treatment 
Options



Stereotactic body radiation therapy (SBRT)

Radiofrequency (RF) ablation

Cryoablation



Summary

Optimal preoperative imaging ? 

The role of mediastinal lymph node dissection?

Surgical approach?

The extent of surgical resection? 


