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Background: The optimal surgery for resectable pulmonary typical carcinoid (TC), e.g., lobar resection 
(L-R) vs. sub-lobar resection (SL-R), is controversial. This is further explored in this population-based study.
Methods: The Surveillance, Epidemiology, and End Results (SEER) Program was used to select patients 
≥66 years old, and diagnosed between 2000 and 2012 with pulmonary TC. A similar cohort was developed 
using the SEER-Medicare database (diagnosed from 2000−2007) to identify chemotherapy (CTX) use and 
co-morbidity. Five-year survival was calculated using univariate and multivariate analysis.
Results: A total of 1,506 and 512 patients were identified from SEER and SEER-Medicare, respectively. In 
the SEER cohort, 49%, 29% and 21% received L-R, SL-R, and no surgery (NS), respectively. Those who 
received NS were older (P<0.001), had a higher stage (P<0.001), greater comorbidity (P<0.001), and were 
more likely to receive radiotherapy (XRT) (P<0.001) and CTX (P<0.001). Relative survival was nearly 100% 
for those who received L-R or SL-R as opposed to 72% for those who received NS (P<0.001). Cox models 
showed no survival difference for L-R vs. SL-R (HR 1.1, P=0.663), but worse survival for those who received 
NS vs. L-R or SL-R (HR 3.6, P<0.001). XRT in NS cohort was associated with increased risk of death  
(HR 2.3, P=0.017).
Conclusions: SL-R was better than NS, and similar to L-R in terms of survival. SL-R should be 
considered over NS if L-R is unfeasible. Role of adjuvant CTX and XRT is unclear as these did not improve 
survival in this study.
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Introduction

Pulmonary carcinoids (PCs) comprise 1−2% of all lung 
cancers with an age-adjusted incidence rate of 0.2−2/100,000 
population/year (1). PCs are divided into TC and atypical 
carcinoid (AC) according to the WHO classification which 
was modified in 1999 (2). TC is more common than AC and 
represents more than 80% of PCs (3). Complete surgical 
resection is the treatment of choice for resectable localized 
and loco-regional PCs. Five-year survival rate for TC and 
AC range between 87−97% and 56−77%, respectively (4).

The optimal surgery for resectable PC is still an issue of 
controversy. Options include SL-R (wedge or segmental) 
versus more extensive surgery such as lobectomy or 
pneumonectomy without having randomized trials to favor 
a specific approach. The evidence supporting resection 
of PCs is largely based on cancer recurrence and survival 
outcomes reported in case series and population-based 
studies. Previous studies using SEER data (5-7), showed 
that sub-lobar resection (SL-R) of PCs was not inferior 
to lobar resection (L-R). However, these studies differed 
in their methodology; the time periods covered, and were 
limited by the lack of adjustment for the use of adjuvant 
treatments and comorbid conditions. Other studies showed 
that SL-R is appropriate for pulmonary TC, but a more 
extensive surgery, with lymph node dissection, might be 
needed for AC (4,8,9). Cardillo et al. (10) suggested that 
lymph node status was more important than the exact 
histology and concluded in favor of anatomic resection and 
radical mediastinal lymphadenectomy for both TC and AC.

In this study, we addressed the limitations of SEER 
data by including SEER-Medicare data, which allow 
us to control for the use of adjuvant treatments and 
comorbid conditions when comparing survival outcomes 
by type of surgery among TC patients. Our analyses used 
data collected after 1999 when WHO published a new 
classification of PCs (2). 

Methods

Subject selection

This study was approved by the University of Iowa IRB (IRB 
#201304798) and subject to a data use agreement with NCI. 
The study primarily used data from the SEER program 
with a supplemental, sensitivity analysis conducted using 
SEER-Medicare data. The SEER program is a collection of 
population-based cancer registries, covering 28% percent of 
the U.S. population (11). SEER data contains information 

on patient and tumor characteristics, initial course of local 
therapy, and survival. Linked to Medicare administrative 
claims, SEER-Medicare data provide additional information 
regarding utilization of covered health care services for 
Medicare beneficiaries.

The cohort of this study extracted from SEER 
data consisted of patients: (I) newly diagnosed with 
pathologically confirmed cases of pulmonary TC (ICD-O-3 
code 8240 site code C34) and non-small cell lung cancer 
(NSCLC) from 2000−2012, (II) aged 66 or older at the 
time of diagnosis (age restriction to allow including SEER-
Medicare comparable patients as mentioned below), (III) 
with localized or regional disease per SEER Historical 
Stage A. Patients were excluded if (I) diagnosis was made 
at autopsy or death (N=175), (II) died within a month 
of cancer diagnosis (N=4,368), or (III) the surgery type 
was pneumonectomy (N=2,026) or unknown (N=562). A 
comparable study cohort was identified from the SEER-
Medicare data, with diagnoses from 2000−2007, to control 
for receipt of CTX and to assess comorbidity status. 
Survival analyses using SEER data were restricted to  
2000-2011 diagnoses to allow for sufficient follow up.

Measures

Patient demographics included patient age, sex and race. 
Age at diagnosis was categorized into less or equal to 75 and 
over 75. Race was grouped as white and non-white. Patient-
specific socio-demographic information is not included in 
SEER. However, SEER provides the Health Service Area 
(HSA) associated with a patient’s residence. These HSAs 
were mapped to counties [five-digit Federal Information 
Processing Standard (FIPS) codes] to create rurality 
variables for patients, and classified as large metropolitan 
areas or not. The tumor stage was categorized into localized 
and regional disease according to SEER Historic Stage 
A. AJCC TNM staging system was not used as data were 
missing for many patients. Lung surgeries were categorized 
into L-R, SL-R or NS using the “site-specific surgery of 
primary site” variable (surgprim). SL-R included wedge 
resection (SEER surgery code 21), segmental resection 
(code 22) and “others” (codes 20, 23−25). As there was no 
statistically significant difference in relative survival between 
wedge and segmental resection (refer to the results section), 
the SL-R category was created by combining wedge and 
segmental resections, and “others”. Receipt of radiotherapy 
(XRT) was also identified. For the L-R and SL-R groups, 
adjuvant XRT was defined as radiation within 6 months 
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of surgery. For the NS group, we included the first XRT 
delivered within a year of the diagnosis of pulmonary TC.

From SEER-Medicare data, comorbidity was determined 
from inpatient and outpatient Medicare claims for the year 
prior to lung cancer diagnosis using a modified Charlson 
comorbidity index scale (12). Chemotherapy (CTX) 
claims were identified and a patient was considered to 
have received CTX if the first claim was observed within  
six-months before or after surgery. For the NS group, CTX 
was included from the first claims within 8 months after 
diagnosis. Of note, somatostatin analogues were not treated 
as CTX and were not included in the CTX variable.

Statistical analyses

Chi-squared tests were conducted to compare patient and 
tumor characteristics by type of surgery. Fisher’s exact 
tests were conducted if cell sizes were small (the expected 
cell counts were less than 5). Survival was estimated 
by the Kaplan-Meier (KM) method and log-rank tests 
were conducted to assess differences in overall survival.  
Five-year relative survival (observed divided by expected 
survival) and cause-specific death were estimated using 
SEER*Stat, v8.3.2 (Information Management Services, 
Incorporated; Calverton, MD, USA). A multivariate Cox 
proportional hazards model using the SEER-Medicare 
linked database sample was fitted to examine the effect of 
surgery and its type on 2-year overall survival, controlling 
for age, sex, race, historical stage, receipt of adjuvant CTX 
and XRT, chronic obstructive pulmonary disease  (COPD), 
and other comorbidity. Analyses were performed using SAS 
9.3 (SAS Institute Inc., Cary, North Carolina, USA). All 
tests were two-sided and statistical significance defined at 
the 5% level. Per SEER-Medicare protocol, cell sizes less 
than 11 are to be suppressed in the reporting of any results. 
In this manuscript, non-suppressed tables include SEER 
data only (Tables 1 and 2).

Results

Our final SEER cohort included 1,506 patients with 
pulmonary TC. Of these, 745 (49%) received L-R, 440 
(29%) received SL-R (wedge resection N=324, segmental 
resection N=66, and others N=50), and 321 (21%) received 
NS (Table 1). Age, race, stage, and receipt of XRT differed 
for those who did not receive surgery compared to those 
who did (L-R or SL-R). All these factors, except race, were 
also significant when comparing L-R to SL-R, although 

differences by surgery type were less pronounced. Of those 
who received surgery, L-R was associated with younger age, 
men, and being diagnosed with regional disease.

The impact of surgery, and surgery type, on overall 
survival for pulmonary TC and NSCLC were assessed 
with KM curves (Figure 1). Overall survival for pulmonary 
TCs and NSCLC was lower for those who did not receive 
surgery than those who did, with both P<0.001. In contrast, 
there was no difference in survival by type of surgery (L-R 
vs. SL-R) for either localized (P=0.209) or regional (P=0.364) 
pulmonary TC. In NSCLC, patients with SL-R had worse 
survival than patients with L-R (P<0.001 for both localized 
and regional disease). Regarding the effect of surgery versus 
no surgery (NS) on survival, the same results were observed 
when estimated 3- and 5-year overall survival was calculated 
using a propensity score matched model (nearest neighbor, 
one-to-one matching). The conclusions were the same 
(surgery was found to be associated with better survival, 
but not extent of surgery). Given that this was an ad hoc 
analysis and it did not alter any of the conclusions, we chose 
not to include the propensity score model results in the 
manuscript.

Five-year relative and cause-specific survival were 
significantly higher for both pulmonary TC and NSCLC if 
surgery was performed (Table 3). Five-year relative survival 
for patients with localized TCs who received any surgery 
was nearly 100%. There was no statistically significant 
difference in relative survival for TCs with localized disease 
(83.7% vs. 87.9%, P=1.000) or regional disease (70.5% 
vs. 66.8%, P=0.828) by surgery type. Relative survival was 
similar for wedge resection or segmental resection when 
compared to L-R (Table 2). In contrast, relative survival 
for NSCLC patients who received L-R was better than 
for those who received SL-R (P<0.001 for both localized 
and regional disease). For pulmonary TC, Cause-specific 
death for patients who received SL-R was relatively 
low for localized and regional stage (3.8% and 8.1%, 
respectively), along with those who received L-R (3.7% 
and 13.4%, respectively). In contrast, the majority of deaths 
for NSCLC were cause-specific, ranging from 56.1% for 
regional disease that received SL-R to 26.4% for localized 
disease that received L-R.

Our SEER-Medicare sample comprised of 512 patients. 
Patients who did not receive surgery were older (P<0.001), 
had greater comorbidity (P<0.001) and regional disease 
at diagnosis (P<0.001) compared to those who underwent 
surgery. Receipt of CTX (P≤0.001) and XRT (P<0.0001) 
was also more common in NS patients. Proportion of 
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Table 1 Patient and tumor characteristics of typical carcinoids by surgery type (SEER-only data)

Characteristic
No surgery Sub-lobar resection* Lobar resection

P value** P value***
N % N % N %

Sample size 321 440 745

Age

≤75 yrs 129 40.2 290 65.9 532 71.4 <0.001 0.047

>75 yrs 192 59.8 150 34.1 213 28.6

Sex

Female 229 71.3 338 76.8 533 71.5 0.439 0.047

Male 92 28.7 102 23.2 212 28.5

Race

White 284 89.6 408 93.4 709 95.6 0.001 0.104

Not white 33 10.4 29 6.6 33 4.4

Stage

Localized 242 75.4 406 92.3 641 86.0 <0.001 0.001

Regional 79 24.6 34 7.7 104 14.0

Radiation

None 274 86.7 431 98.2 737 99.7 <0.001 0.005

Yes 42 13.3 8 1.8 2 0.3

Median income

Lowest tertile 95 29.6 111 25.2 195 26.2 0.223 0.908

Middle tertile 111 34.6 150 34.1 246 33.0

Top tertile 115 35.8 179 40.7 304 40.8

Rurality

Not large metro 107 33.3 122 27.7 219 29.4 0.113 0.540

Large metro 214 66.7 318 72.3 526 70.6

Year of diagnosis

2000 16 0.05 31 0.07 40 0.05 0.904 0.737

2001 22 0.07 30 0.07 38 0.05

2002 18 0.06 27 0.06 46 0.06

2003 19 0.06 33 0.08 46 0.06

2004 24 0.07 33 0.08 48 0.06

2005 23 0.07 37 0.08 65 0.09

2006 26 0.08 33 0.08 61 0.08

2007 31 0.10 33 0.08 66 0.09

2008 24 0.07 33 0.08 50 0.07

2009 26 0.08 32 0.07 57 0.08

2010 26 0.08 38 0.09 73 0.10

2011 24 0.07 44 0.10 69 0.09

2012 42 0.13 36 0.08 86 0.12

*, sub-lobar resection includes wedge resection (324 patients), segmental resection (66 patients), and others (50 patients); **, comparing 
no surgery to surgery (sub-lobar or lobar resection); ***, comparing sub-lobar to lobar resection. SEER, Surveillance, Epidemiology, and 
End Results.
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Table 2 Five-year relative survival by type of surgery and stage for typical carcinoids (SEER-only data)

Factor N Overall survival
Relative 
survival

95% CI for relative 
survival

P value* P value** P value***

Wedge resection (code 21)

Localized stage 267 84.2% 99.8% 0.0% 100.0% 1.000 0.650 −

Regional stage 16 69.2% 83.8% 25.4% 97.7% 0.605 0.538 −

Segmental resection (code 22)

Localized stage 52 94.1% 100.0% 0.0% 100.0% 1.000 − 0.650

Regional stage 8 85.7% 91.1% 9.2% 99.6% 0.433 − 0.538

Lobar resection

Localized stage 555 87.9% 100.0% − − − 1.000 1.000

Regional stage 89 66.8% 82.3% 63.0% 92.1% − 0.433 0.605

*, compared with lobar resection; **, compared with segmental resection; ***, compared with wedge resection. SEER, Surveillance, 
Epidemiology, and End Results.

patients with COPD in surgery vs. NS group was similar 
(P=0.065). Across the two surgery groups, distribution of 
various variables was similar except for the patients who 
had lobectomy were more likely to receive adjuvant CTX 
(P=0.037).

A multivariate Cox proportional hazards model was fitted 
for the pulmonary TC SEER-Medicare sample to assess 
the effect of surgery (none vs. L-R or SL-R) on overall 
survival, controlling for other covariates. In this model, 
younger age (HR 0.5; CI: 0.34−0.74), localized stage (HR 
0.62; CI: 0.39−0.98), and not performing XRT (HR 0.43; 
CI: 0.22−0.86) were associated with better survival, while 
male gender (HR 1.65; CI: 1.11−2.47), NS (HR 3.36; CI: 
2.28−4.96), and greater number of comorbidity (HR 1.19; 
CI: 1.04−1.34) were associated with increased risk of death.

Another multivariate Cox proportional hazards model 
was fitted using the resected pulmonary TC SEER-
Medicare sample, to assess differences in survival by 
surgery type (excluding the patients who had NS), 
controlling for additional covariates such as receipt of 
CTX, COPD, and other comorbidity (Table 4). Younger 
age and less comorbidity were associated with better 
survival, and adjuvant XRT with poorer survival. There 
was no difference in survival between those who received 
L-R versus SL-R, after controlling for all other covariates, 
including stage.

Discussion

In this study, among elderly patients with pulmonary TC, 

there was no significant difference in survival between 
patients who received L-R or SL-R after adjusting for 
cancer stage (localized vs. regional), patient’s comorbidities 
and the use of adjuvant CTX or XRT. Wedge resection 
(74%) was the most common type of surgery in the SL-R 
group and the survival outcome of wedge resection was 
comparable to those of L-R. However, NS was associated 
with significant increase in pulmonary TC cause-specific 
death compared to L-R or SL-R.

Since there are no randomized-controlled trials 
to support a preferred type of surgical resection for 
pulmonary TC, principles of NSCLC surgery became 
the de facto approach. Therefore, we compared survival 
for both of these diseases according to the type of surgery 
performed. Showing worse survival for NSCLC patients 
who underwent SL-R compared to LR was consistent 
with the literature and gives validity to the dataset we 
used. The same applies for showing worse outcomes for 
NSCLC compared to TC. Five-year overall survival 
was significantly inferior for patients with NSCLC who 
underwent SL-R but this did not hold true for pulmonary 
TC when compared to L-R. This probably reflects the 
aggressive nature of NSCLC compared to pulmonary TC 
where anatomical resection of the cancer with sampling of 
hilar and mediastinal lymph nodes is of major importance. 
Randomized trials have already shown the superiority of 
lobectomy over limited resection in NSCLC (13), but 
this is unknown for pulmonary TC. It is also possible that 
5-year follow up duration might not be enough to detect 
a small difference in survival conferred by larger resection 
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Figure 1 Kaplan-Meier survival (months) by histology, stage and type of resection for 2000−2011 diagnoses of pulmonary typical carcinoid 
and NSCLC in SEER 18 registries. P value is from a log-rank test of lobar vs. sub-lobar resection survival curves. Overall survival for 
pulmonary TCs was lower for those who did not receive surgery than those who did (P<0.001). L-R, lobar resection; SL-R, sub-lobar 
resection; NSCLC, non-small cell lung cancer; SEER, Surveillance, Epidemiology, and End Results; TC, typical carcinoid. 

for pulmonary TC; however such benefit should not be 
presumed especially for elderly patients. We understand 
that SL-R is not always feasible for patients with TC given 
the tumor location or nodal involvement, but our study and 
other population-based studies (4,5,7) are among the largest 
in terms of sample size on this issue, and all favor limited 
resection if performing L-R is unsafe. It can be actually 
argued that SL-R might be the treatment of choice for 
peripheral TC, however, a randomized trial or prospective 
registry could provide further guidance as to whether SL-R 
can replace L-R in pulmonary TC. We also attempted 
to investigate outcomes of patients with AC in a similar 
fashion; due to the small number of cases in the data-set, we 

could not draw reliable conclusions (data not shown).
Findings of our study are consistent with previously 

published reports (4,5,7), but we did select a different 
patient population and adjusted outcomes for additional 
confounding variables. Travis et al. re-defined pulmonary 
TC in 1998 as pulmonary neuroendocrine (NE) tumors 
with mitotic count of less than 2 per 2 mm2 (10 HPF) with 
no evidence of coagulative necrosis (14) as opposed to the 
original Argoni classification, which considered NE tumors 
with less than 5 mitosis per 2 mm2 as TC (2,15). Travis 
classification was adopted by WHO in 1999 and it clearly 
separated TC from AC as a prognostically different subset 
of NE tumors. Therefore, prior studies which included TC 
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Table 3 Five-year relative survival and cause-specific death by histology, surgery, and stage (SEER-only data)

Factor
Overall survival Relative survival Cause-specific death

N % % 95% CI % 95% CI

Typical carcinoids

No surgery

Localized stage 250 56.5 77.5 65.0 86.0 17.2 12.0 23.1

Regional stage 80 40.2 54.1 35.5 69.5 39.9 27.5 51.9

Sub-lobar resection

Localized stage 400 83.7 99.7 0.0 100.0 3.8 2.1 6.4

Regional stage 32 70.5 85.6 42.7 97.2 8.1 1.4 22.8

Lobar resection

Localized stage 623 87.9 100.0 − − 3.7 2.2 5.8

Regional stage 105 66.8 82.3 63.0 92.1 13.4 6.8 22.3

NSCLC

No surgery

Localized stage 18,696 12.0 16.3 15.5 17.1 69.2 68.4 70.0

Regional stage 34,850 7.4 9.4 9.0 9.8 81.9 81.4 82.3

Sub-lobar Resection

Localized stage 5,513 45.2 57.0 54.8 59.1 33.8 32.3 35.4

Regional stage 2,890 27.9 35.1 32.6 37.7 56.1 53.9 58.3

Lobar resection

Localized stage 20,395 57.5 70.7 69.6 71.7 26.4 25.6 27.1

Regional stage 15,953 38.5 47.2 46.0 48.3 47.4 46.5 48.3

NSCLC, non-small cell lung cancer; SEER, Surveillance, Epidemiology, and End Results.

patients diagnosed before 1999 (5,6), many of those may 
not be categorized as TC per the current classification. 
Raz et al. (6) also excluded patients who either had nodal 
disease or underwent XRT, and did not include data 
about CTX or comorbid conditions, whereas Yendamuri  
et al. (5), evaluated patients who underwent pneumonectomy 
or lobectomy together in the same group of ‘L-R’. Though 
pneumonectomy is potentially a curative surgery for patients 
with centrally located pulmonary TC, the morbidity and 
mortality of the procedure is higher than less extensive 
resections. Whether pneumonectomy should be offered 
as a treatment option if a “lesser surgery” is not feasible 
is unknown. To proceed with pneumonectomy will likely 
be a decision driven by factors such as patient’s age, life 
expectancy, comorbid conditions, and pulmonary functions. 
Therefore, we compared L-R vs. SL-R and excluded 

patients who received pneumonectomy. Fox et al. (7) also 
examined SEER database but they reported composite 
outcomes for pulmonary TC and AC. Additionally, all of 
these authors could not assess the impact of factors like 
COPD, other comorbidities and receipt of adjuvant CTX 
on patients’ outcomes.

The role of adjuvant CTX and/or XRT has not been 
assessed for pulmonary TC in randomized studies. However, 
some of the patients in our sample had received adjuvant 
therapies. Through SEER-Medicare linked data-set, we 
were able to assess the role of adjuvant CTX. Though 
number of patients who received adjuvant CTX was 
small, we did not see survival advantage from it. Another 
group of investigators actually found a trend towards 
harm from adjuvant CTX in this patient population (16).  
Similarly,  adjuvant XRT was also associated with 
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Table 4 Cox proportional hazards model for typical carcinoid patients who received surgery (SEER-Medicare data)

Factor Hazard ratio 95% CI P value

Age

≤75 0.55 0.32 0.94 0.028

76+ ref

Sex

Male 1.14 0.61 2.11 0.686

Female ref

Surgery

Sub-lobar resection 1.13 0.65 1.96 0.663

Lobar resection ref

Race

White 0.64 0.26 1.54 0.317

Non-white ref

Stage

Localized 0.64 0.32 1.31 0.222

Regional ref

Radiation

None 0.27 0.08 0.95 0.041

Yes ref

Chemotherapy

None 0.9 0.25 3.29 0.874

Yes ref

COPD

No 0.67 0.34 1.34 0.258

Yes ref

Comorbidity* 1.42 1.18 1.71 0.0002

*, counts of comorbidity calculated based of modified Charlson comorbidity index scale, and does not including COPD. SEER, 
Surveillance, Epidemiology, and End Results; COPD, chronic obstructive pulmonary disease.

detrimental effect on survival in the SEER-Medicare cohort 
of our study. Notably, adjuvant therapy is often advocated 
for patients who either have higher stage or residual disease 
which could be the case in the LR group in our study as 
they were more likely to receive adjuvant CTX compared to 
the SL-R group (14% vs. 7.7%). This intrinsic bias might 
also explain the negative effect noticed with the adjuvant 
strategy.

When surgery cannot be performed, XRT and/or 
bronchoscopy guided ablative procedures (laser, cryosurgery, 

or thermal ablation) are sometimes employed. We noticed, 
22% of the patients in our study did not receive surgery and 
this was associated with worse overall survival. The majority 
of these patients were older than 75 years (67%) and had 
localized disease (74%) with greater comorbidity. There was 
no significant difference in the COPD rates between the 
NS and surgery groups (P=0.065) which is likely a reflection 
of poor association of TC with smoking. As anticipated, 
a significant proportion of the patients in the NS group 
received XRT. Besides XRT, we could not reliably assess 
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if these NS patients received other treatment modalities 
such as bronchoscopic guided ablative procedures or other 
therapies. Unexpectedly, XRT did not provide survival 
advantage over “NS”; instead it was associated with inferior 
survival. This was independent of patients’ age, sex, race, 
cancer stage and comorbid conditions. It is important 
to interpret this with caution, as the patients in the NS 
group might have received other alternative therapies, and 
impact of those therapies could not be assessed due to the 
retrospective nature of our study.

This study has several limitations that are inherent to 
any retrospective analyses of SEER database. Some of 
those include lack of information about tumor location 
(central vs. peripheral), selection bias for the treatment 
assigned, type of resection (R0, R1 or R2), incomplete 
staging for patients who did not receive surgery, inability to 
obtain TNM clinical and pathological staging, lack of data 
about recurrence, and therapies received after recurrence 
such as the exact chemotherapies delivered or radiation 
schedules. Randomized trials or prospective registries could 
provide more definitive answers about the optimal surgical 
management of pulmonary TC; however such efforts will 
be challenging to organize for this rare disease.

Conclusions

In the absence of prospective evidence, our data support 
SL-R, over NS as an acceptable intervention in the elderly 
patients with pulmonary TC if L-R is unfeasible. We 
complement the findings of other investigators on the 
optimal surgery for pulmonary TC by adjusting patient’s 
outcomes for comorbidities and receipt of adjuvant 
therapies. Prospective trials are needed to assess the role of 
XRT for inoperable pulmonary TC as this was associated 
with worse survival in our study.
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