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Editorial Commentary

Definitive radiation for early stage lung cancer: who is medically 
inoperable? 
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In a recently published paper at the International Journal 
of Radiation Oncology, Biology, and Physics (1), the authors 
report a post-hoc analysis of a cohort of early lung cancer 
cases drawn from the International Early Lung Cancer 
Action Program database (2). The purpose of the study is 
to compare the characteristics and outcomes of patients 
diagnosed of clinical stage I non-small cell lung carcinoma 
(NSCLC) treated with definitive radiation therapy (RT) or 
surgical resection. All cases had cyto-histologically proven 
NSCLC. Thirty-one cases (3.6%) were treated only by RT 
and 702 (82.3%) by surgical resection. Despite radiated 
cases were older and having more comorbidities, long-
term survival rate was comparable for patients treated with 
RT alone (15-year lung cancer-specific survival 90.0%) or 
surgery (94.8%, P=0.09). The authors conclude that RT 
appears to be a viable alternative to surgery, although results 
must be considered with caution due to the small numbers 
in the radiation cohort and the differences in median 
follow-up time (4.3 years in RT vs. 10.0 years in surgically 
treated cases).

This and other similar papers (3,4) are having strong 
influence to indicate definitive RT in early stage NSCLC 
patients fit for surgical treatment. Both in the United 
States (5) and in Europe in elderly cases (6), an increase 
in the percentage of early stage NSCLC patients treated 
only by RT has been reported. The current evidence (7) 
suggests that RT for early stage NSCLC is associated with 

lower treatment-related mortality but surgery is superior in 
overall survival. For that reason, practice guidelines from 
major international medical societies (8) do not recommend 
definitive RT in such cases outside of clinical trials. 

Although in some retrospective analysis of series of 
cases and reviews (1,9,10), the authors comment that the 
overall survival advantage for surgery could be related 
to patient selection bias—healthier cases are allocated to 
surgery—the fact is that in most published series (11-15)  
RT was restricted to patients medically inoperable or 
refusing surgery. The definition of “medical inoperability” 
is lacking in some publications and rarely (16,17), it is 
stated that patient’s operability was evaluated in all cases 
by thoracic surgeons experienced in lung cancer surgery, as 
recommended (8). 

In this text, we are trying to summarize currently 
accepted criteria to contraindicate lung resection in early 
stages of NSCLC.

Patient refusal after accurate information

Patient’s unwillingness to accept, obviously, contraindicates 
surgery. Some individuals are prone to surgical anxiety and 
fear to surgery. We are obliged to respect patient’s wills, but 
also to provide accurate information on the risks of each 
procedure. As an example, the highly cited paper by Chang 
et al. (17) reports a pooled analysis of two randomised 
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trials of stereotactic ablative radiotherapy (SABR) versus 
lobectomy for stage I NSCL. The authors conclude that 
SABR could be an option for treating operable stage I 
NSCLC. In the pooled surgical arm of these studies, 
surgical operative mortality for lobectomy was 3.7%. If 
such a mortality risk is offered to patients, a high rate 
of surgical refusal could be expected. According to the 
European Society of Thoracic Surgeons Database (18), 
current (years 2013 to 2018) surgical mortality in more than 
72,000 lung cancer resections is 1.6%. This rate can be even 
better in patients available to minimally invasive procedures 
(most stage I NSCLC patients). In our institution, current  
30-day mortality after VATS lobectomy for cancer is 0.42% 
(2 cases out of 479) and the rate of major postoperative 
complications 5.22 (25 cases).

Patient’s age

Older age is closely related to comorbidity, disability and 
frailty. Therefore, a careful selection process must be done 
when approaching older patients. However, advanced age 
is not by itself a contraindication for lobectomy in stage 
I NSCLC. In a recently published retrospective analysis 
on 58 early-stage NSCLC octogenarians (19), the authors 
conclude that definitive lung SABR was beneficial especially 
for patients with a Karnofsky performance status over 75. 
Such cases are expected to be fit also for lobectomy. In 
our series of octogenarians, 30-day mortality was 1.28% 
(1/78 cases). The definition of “elderly” is variable in 
the literature. For some authors (19) octogenarians are 
considered elderly cases while in other papers, patients 
over 65 (6,20) are deemed elderly. In our series of surgically 
treated early stage lung cancer patients, median age is 66.9; 
that is, according to some authors, more than half of our 
surgical population could have been offered RT as definitive 
therapy for stage I NSCLC, while we are still waiting for 
conclusive evidences on the effectiveness of such a therapy.

Pulmonary function

According to the American Society of Radiation Oncology 
(ASTRO), standard operative risk is considered under 
1.5% operative mortality (21); high operative risk 
is not clearly defined. More specific data regarding 
functional contraindications for lobectomy are provided 
in the American Society of Clinical Oncology (ASCO) 
endorsement of the ASTRO evidence-based Guideline (8). 
ASCO suggests high operative risk as FEV1 <50% predicted 

and lung diffusing capacity (DLCO) <50% predicted, or a 
combination of advanced age, impaired pulmonary function, 
pulmonary hypertension, and poor left ventricular function. 
In surgical forums, the value of predicted postoperative 
%FEV1 and %DLCO (%ppoFEV1 and %ppoDLCO) are 
used instead of actual preoperative values. According to 
the American College of Chest Physicians evidence-based 
guidelines (22), if any of ppo values are within 60% and 
30% predicted, stair climbing, or shuttle walking tests are 
the next step in the preoperative workup. In case of patient’s 
bad performance on these (altitude <22 m or shuttle 
walk distance <400 m), or if any ppo values are <30%, 
standardised cardiopulmonary exercise tests are indicated. 
A peak oxygen consumption <10 mL/kg/min or 35% 
predicted is considered a contra-indication for lobectomy. 

Anatomical segmentectomy is considered to provide 
functional advantages compared to lobectomy in stage IA 
lung cancer. In the review by Charloux and Quoix (23) the 
authors conclude that segmentectomy saves only a small 
percentage of pre-operative FEV1 with no measurable 
advantages for patients with poor pulmonary function. 
In our opinion, preoperative evaluation should be the 
same irrespective of the surgical technique: lobectomy or 
anatomical segmentectomy.

Cardiac function

Cardiac evaluation before lung surgery is described in the 
evidence-based guidelines from the European Respiratory 
Society (ERS) and the European Society of Thoracic 
Surgeons (ESTS) (24). The authors recommend applying 
the Recalibrated Cardiac Risk Index (RCRI) (25) to indicate 
or not additional cardiac tests. Patients with 1 or 2 RCRI 
score, poor functional status (suggesting decreased left 
ventricular function) or previous angina should be evaluated 
first by non-invasive cardiac testing, echocardiogram and 
ergometry. For patients with an estimated high risk of 
cardiac complications (RCRI score =3) non-invasive study 
is not enough despite negative results in that tests. In 
that subset of patients, individualized discussion at multi-
disciplinary team is paramount since SBRT is not free 
from cardiac adverse effects and mortality, especially in 
upper lobe and less peripheral tumours and in patients with 
previous history of cardiac disturbances (26).

Comorbidity 

Comorbidity is highest among lung cancer patients 
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compared to breast and colo-rectal cases (27). That is 
mainly due to the high prevalence of smoking habits and 
advanced age among lung cancer population. Several 
general comorbidity scores have been correlated with 
operative mortality and survival after lung resection. Of 
those, Charlson Comorbidity Index (CCI) is probably 
the most relevant. In an interesting paper by Eguchi 
et al. (28) CCI increase from 0 to 1 is associated to an 
increase of noncancer-specific and lung cancer-specific 
mortality; however, incidence doesn’t change along with 
further CCI increases. In the same study, cancer-specific 
and noncancer-specific cumulative incidence of death are 
inversely correlated to ppoFEV1 and ppoDLCO values and 
noncancer mortality increases in patients over 75 years of 
age. These data are very useful in the patient information 
process and decision-making.

In the current absence of conclusive data from ongoing 
trials, we must accept that RT (more specifically SABR) 
can be the best treatment for some stage I NSCLC 
patients; but, as we have tried to show, classifying a patient 
as medically inoperable is not that simple as establishing 
functional or age cut-offs. Multi-factorial indexes based on 
large patient databases should be constructed as useful tools 
in the decision-making process. Also, patient information 
must be based on solid data and accurate information on the 
expected local rate of operative mortality and adverse events 
and the expected noncancer-specific mortality.
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