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PURPOSE

•Assess “operability”
– cardiopulmonary fitness & perioperative risk.

• “resectability”
– tumor stage, anatomical feasibility.

•Optimize comorbidities
– cardiac, pulmonary, nutritional, metabolic

•Guide treatment strategy
– surgery alone vs induction therapy vs nonsurgical options

•Provide prognosis
– for patient counseling & team decision-making



NODULE SUSPICIOUS FOR LUNG CANCER

 Identification of patient factors

 Identification of radiologic factors

 Multidisciplinary evaluation

 Smoking cessation counseling



IDENTIFICATION OF PATIENT FACTORS

 Age, Performance status

 Smoking history 

 Previous cancer history

 Family history

 Occupational exposures

 Other lung disease (COPD, IPF)

 Expose to infectious disease (tuberculosis, fungus, HIV, etc) 



IDENTIFICATION OF RADIOLOGIC FACTORS

 Size, shape, and density of the pulmonary nodule

 Associated parenchymal abnormality 

(eg, scarring or suspicion of inflammatory changes)

 PET finding

 TNM staging



PRETREATMENT EVALUATION 
- DIAGNOSIS AND STAGING -

 Plain chest radiogram

Chest CT

 PCNA, bronchoscopic biopsy

 EBUS-TBNA or TBLB, surgical biopsy

 PET CT, Brain MR, Abdomen CT, Bone scan etc.



PRETREATMENT EVALUATION 
- DIAGNOSIS AND STAGING -

 low dose chest CT 

Chest CT or PET CT

Bronchoscopy(EBUS), PCNA, bronchoscopic biopsy

 Brain MR, Abdomen CT, Bone scan etc.

 Surgical diagnosis /c or /s curable operation



PLAIN CHEST RADIOGRAM 



CHEST CT



BRONCHOSCOPY



PCNA



SURGICAL BIOPSY



SURGICAL BIOPSY



PET-CT



BRAIN MR AND ABDOMINAL CT
FOR DISTANT METASTASIS













PRETREATMENT EVALUATION 
– PATIENT CONDITION-

 Preoperative routine lab

 CBC, ESR, LRFT, electrolyte, ABO type

 HBV, HCV, HIV, VDRL

 Tumor marker (CEA, CA19-9, cyfra21-1, NSE, SCC etc)

 Pulmonary Function Test, Lung perfusion scan

 Cardiac evaluation

 Myocardial perfusion, Treadmill test, CAG

 Echocardiography



PREDICTIVE POSTOPERATIVE FEV1

1. Lung perfusion scintigraphy

The percentage of function attributed to the lung not being resected was

multiplied by the preoperative measured value of lung function to achieve a

predicted postoperative value for lung function

Example)

RUL lung cancer



PREDICTIVE POSTOPERATIVE FEV1

2. The calculation of postoperative lung function using simple equations rather than physiologic

tests was originally introduced in 1975: an equal value was assigned to each of the 19 lung

segments in order to determine the amount of functioning lung remaining after resection.

3. More recent techniques for calculating predicted postoperative spirometric values use the

number of functioning segments as the denominator and the number of functioning

segments



PREDICTIVE POSTOPERATIVE FEV1

4. The use of quantitative computed tomography (CT) in estimating relative lung function as a

means for calculating predicted postoperative function has been shown to be similar to lung

perfusion scintigraphy and segmental percentage loss in the accuracy of predicting

postoperative function.



 Anatomical (Segment Counting) method

 ppo FEV₁ = pre-op FEV₁ × (1 − resected segments/19)

 Perfusion method

 ppo FEV₁ = pre-op FEV₁ × (1 − Σ perfusion of resected lobes)

 ppo FEV₁ < 30% predicted →고위험군

 30–60% predicted →중등도 위험 (CPET 추가 필요)

•30–60% predicted → 중등도 위험 (CPET 추가 필요)



CARDIOPULMONARY EXERCISE TESTING 
(CPET)

 Purpose

 PFT alone is insufficient to predict postoperative complication 
risk

 CPET evaluates the integrated response of cardiovascular, 
respiratory, and metabolic systems

 Provides a powerful predictor of postoperative respiratory 
failure, complications, and mortality



CPET

Incremental exercise (on a treadmill or cycle ergometer)

while measuring gas exchange, ECG, blood pressure, and oxygen saturation

•Using a metabolic cart, real-time analysis of oxygen consumption (VO₂), carbon 

dioxide output (VCO₂), and ventilation (VE) is performed



CPET

Peak VO₂
(maximal 
oxygen 
uptake)

Anaerobic 
Threshold 

(AT)

AT < 11 
mL/kg/min → 

Increased 
surgical risk

VE/VCO₂
slope 

(ventilatory
efficiency)

O₂ pulse 
(VO₂/HR)



 “ERS/ESTS CLINICAL GUIDELINES ON FITNESS 
FOR RADICAL THERAPY IN LUNG CANCER 
PATIENTS

(SURGERY AND CHEMO-RADIOTHERAPY)”

 EUR RESPIR J 2009; 34: 17–41.
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Shields’ General Thoracic Surgery, 8th edition, section VI chapter 24

Pulmonary physiologic assessment of operative risk



RISK GROUP

1.Low risk : The expected risk of mortality is below 1%. Major anatomic 
resections can be safely performed in this group

2.Moderate risk: Morbidity and mortality rates may vary according to the 
values of split lung functions, exercise tolerance and extent of resection. Risks 
and benefits of the operation should be thoroughly discussed with the 
patient.

3.High risk: The risk of mortality after standard major anatomic resections may 
be higher than 10%. Considerable risk of severe cardiopulmonary morbidity 
and residual functional loss is expected. Patients should be counseled about 
alternative surgical (minor resections or minimally invasive surgery) or 
nonsurgical options.



CPET

 VO₂ max 

 ≥ 20 ml/kg/min: 수술가능

 10–20: 중간위험, 수술범위고려

 < 10: 수술금기또는대체치료

지표 저위험 중간위험 고위험

Peak VO₂ >20 10–20 <10

AT >11 8–11 <8

VE/VCO₂ slope <30 30–34 >34



CASE 1

 Compromised lung function

 Lung cancer (squamous cell carcinoma, T1cN0M0, stage IA3), RML

 Chronic obstructive pulmonary disease with pulmonary emphysema

 PFT

 FEV1 1.50L (51%), DLCO  65%

 Lung perfusion scan





 Predicted FEV1 after RMLobectomy :  43%

 Stair test: 계단 3층 정도는 안 쉬고 올라갈 수 있다

 EchoCG - Normal LV systolic function

 CPET - VO2 max 25.4 mL/kg/min (79%),  METs 6.0

 Intraop ABGA under one lung ventilation : PCO2 40mmHg

 RMLobectomy with MLND

 Uneventful dischage at POD#5 



CASE 2

 Compromised lung function

 M/76 

 RLL cancer 

➢tumor size 4.0cm

➢Sup segment

➢cT2aN0M0



 TMT - positive for MI, METS 10.5
➢Cardiology consult: moderate risk

 PFT
➢FEV1  1.44L (62%)  

➢DLCO   90%

 Lung perfusion scan 





 Predicted postoperative FEV1 after RLLobectomy - 45 %

 CPET 

- VO2 max 16.2 mL/kg/min (45%), VE/VCO2 slope 49.9

 One lung ventilation
 Intraop ABGA PCO2 > 60mmhg

 Sup segmentectomy with MLND



CARDIAC EVALUATION

Physiologic reasons for especially high risk of cardiac complications

1. Significant atelectasis, decreased lung compliance, and decreased diffusing capacity after thoracic 

surgery may lead to hypoxia, hypercarbia, or increased work of breathing, which all decrease 

myocardial oxygen supply and increase myocardial oxygen demand. This mismatch may 

precipitate ischemia, which in turn can lead to arrhythmias, congestive heart failure, or even MI.

2. Postoperative patients develop a hypercoagulable state that may exacerbate fixed coronary 

stenoses, contribute to new coronary plaque rupture, or place strain on the heart through the 

development of pulmonary emboli.

3. After major lung resections, the decrease in the pulmonary vascular bed results in increased 

preload, which can worsen congestive heart failure.



 Which patients warrant non invasive cardiac stress testing (tread mill

test, stress echocardiography, or a nuclear stress test)?

 Which patients should proceed directly to coronary angiography?

 Who should have no testing at all?











Summary of pre-operative cardiac risk evaluation and 

perioperative management



CASE 3

 Compromised cardiac function - ICMP

 M / 75

 PCI (+) - 2012

 RUL cancer, large cell carcinoma, cT1cN0M0

 FEV1 2.25L (84%)  DLCO 80%



 EchoCG

LV: LVE

RWMA(+)

Moderate to severe LV systolic dysfunction (EF 33%)

LV diastolic dysfunction (Impaired relaxation and normal filling pressure)

 TMT negative for MI, METS 7.0

 Cardiology consult 

 Not active cardiac condition and emergency surgery

 Good functional capacity (METS 7.0)

➢Intermediate perioperative risk



➢RULobectomy with MLND

➢No cardiac event

➢TIA (+) -> delayed discharge



PREOPERATIVE EVALUATION IS 

IMPORTANT FOR DECISION MAKING OF 

OPERABILITY AND SUITABLE 

RESECTION EXTENT



경청해 주셔서 감사합니다!
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