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Abstract: Among elderly cancer patients of the same chronological age, there is a wide range of

heterogeneity in their ability to tolerate surgery. When an elderly patient comes to a thoracic surgeon, the

surgeon first considers how healthy the patient is. If the patient looks healthy or in fit condition, the surgeon

offers lobectomy plus mediastinal lymph node dissection. On the other hand, if the patient looks frail, the

surgeon may offer, instead of a standard treatment, lobectomy without lymph node dissection, sublobar

resection, or radiotherapy or may not offer any kind of treatment. This review was conducted to obtain an

overview of these options and compare the treatment outcomes reported in the literature for the purpose of

making a good decision for elderly surgical candidates with early lung cancer.
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Introduction

The general population in many developed countries
is aging. According to the Japanese national statistics
on population in 2017 (1), average life expectancy was
81.1 years in men and 87.3 years in women. The median
residual life expectancy at age 80 years was 9.0 years in
men and 11.8 years in women. Non-small cell lung cancer
(NSCLC) is the most common malignancy and is a disease
of the elderly.

The current standard treatment of early stage NSCLC
is lobectomy plus mediastinal lymph node dissection,
regardless of lymph node involvement. This procedure
is feasible and safe even in octogenarians, given the
appropriate selection of surgical candidates (2). According
to the evidence-based clinical practice guidelines, in elderly
patients who are potential candidates for curative surgical
resection, surgery should not be dismissed based solely on
chronologic age (3). However, if the patient’s general status
is impaired, other treatment options, such as lobectomy
without lymph node dissection, sublobar resection, and
radiotherapy would be considered (Figure I). For a subset of
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the patients, no radical treatment may be offered because of
the patient’s poor condition. When treating elderly patients
with lung cancer, patients’ conditions, such as comorbid
diseases and functional impairment due to aging, are a
significant concern. Decision-making before surgery must
therefore carefully balance the risks and benefits from the
short- and long-term perspectives.

The purpose of this review article is to provide an
overview of the options and to compare the treatment
outcomes reported in the literature.

Treatment patterns

Among elderly cancer patients of the same chronological
age, there is a wide range of heterogeneity in physical,
mental, and social conditions. When an elderly patient
comes to a thoracic surgeon, the surgeon will first consider
how healthy the patient is. If the patient looks healthy or
in fit condition, the surgeon offers standard treatment. On
the other hand, if the patient looks particularly frail, the
surgeon may not offer any kind of treatment (Figure 2). In a
clinical practice, a substantial percentage of elderly patients
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are in a vulnerable condition. They are neither 100%
healthy nor very frail. For such patients, standard treatment
is possible, but there are higher risks.

"Treatment patterns for elderly patients with stage I NSCLC
have been reported (4-10). The percentages of surgery,
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Figure 1 Treatment options for elderly patients with early-stage

non-small cell lung cancer. LND, lymph node dissection.
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Figure 2 Decision-making for elderly patients according to the
patients’ frailty.
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radiotherapy, and no treatment were different among the
different age groups (Figure 3). According to the Japanese
hospital-based cancer registry, the majority of younger
patients received surgery alone, while a greater proportion
of patients aged 85 years or over received radiation therapy
(34.9%) or did not receive any cancer treatment (25.4%) (6).
This age-dependent treatment pattern was similarly
observed in other reports of the population-based database
4,5). In the report from the Netherlands, the study period
was divided into two halves, and the treatment pattern
was compared between the first half [2004-2008] and the
second half [2009-2013] (4). The use of surgery remained
constant, while that of radiotherapy increased in the second
half, and fewer patients received neither treatment over the
years. From these data, patients with early stage lung cancer
received different treatments based on their age, and older
patients were less likely to receive surgery.

If the patients do not receive any cancer treatment, their
prognosis is miserable (11-13). It has been demonstrated that
the median overall survival of patients with untreated early
stage NSCLC ranges from 9 to 14 months. The majority
of these patients died of progressive cancer resulting in
metastatic disease or respiratory compromise rather than
comorbid conditions. Nanda er /. compared outcomes
in patients older than 70 years with early stage NSCLC
between stereotactic radiotherapy (SBRT) and no treatment
with data from the national cancer database. Untreated
patients had a poorer median survival of 10.1 months,
compared with 29 months for patients who had been treated
with SBRT (P<0.001) (11). This survival benefit of SBRT
was consistently observed across all age groups, including
those patients aged 85 years and older. The authors
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Figure 3 Treatment patterns for patients with stage I non-small cell lung cancer according to the patients’ age (4-6).
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concluded that the use of SBRT for the treatment of elderly
patients with comorbid conditions was supported.

In summary, treatment patterns vary according to the
patients’ age, and patients of highly advanced age with
stage I NSCLC are less likely to receive surgery than their
younger counterparts.

Surgery or radiotherapy

Surgery offers the highest probability of cure in early stage
NSCLC. However, surgeons often hesitate to recommend
pulmonary resection for elderly patients because of the
higher perioperative risks and the uncertain long-term
benefit. For such patients, radiotherapy is an alternative
option. According to the guidelines, for patients with
comorbidities or other reasons for inoperability, presenting
with a peripherally located stage I NSCLC, or any patient
refusing surgery, SBRT is the preferred treatment (14).

These modalities have been compared in two randomized
controlled trials, but they were terminated early before
completion of the study due to poor patient accruals.
Although a pooled analysis of them was published (15), the
total number of evaluable patients for both studies was very
low, and the conclusion has not been well accepted (16). For
this reason, propensity score-matched comparisons between
SBRT and surgery are examined in this section (Zable 1).

Palma et al. compared overall survival after surgery
versus SBRT in elderly patients (75 or older) with stage
I NSCLC from the North-Holland population-based
registry (17). The mean age of both cohorts was 79 years.
The 3-year overall survival (OS) was 42% for SBRT and
60% for surgery, and the difference was not significant
(P=0.22). The authors concluded that similar OS outcomes
are achieved with surgery or SBRT. Another comparison
of the Surveillance, Epidemiology, and End Results
database (SEER) in the USA of elderly patients (median
age of the overall cohort: 75 years) demonstrated similar
overall survival and lung cancer-specific survival (CSS) at
3 years for lobectomy and SBRT (HR: 1.01, P=0.94 for
OS and HR: 1.00, P=0.99 for CSS) (19). According to an
institutional retrospective comparison between SBRT and
sublobar resection (SLR) from Japan, the differences in OS
and cancer-specific death rates were both not significant
(5-year OS 40.4% for SBRT and 55.6% for SLR, P=0.124;
S-year CSS 35.3% for SBRT and 30.3% for SLR, P=0.427)
for smaller-sized tumors (mean tumor size <2.2 c¢m) in
patients at high risk for lobectomy (20). These three studies
were all characterized by advanced patients’ age.
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Four matched-pair comparisons reported from surgeons
are also listed in Table 1. A national population-based,
retrospective cohort study from the SEER database
compared CSS and OS after thoracoscopic resection and
SBRT for elderly patients (266 years) according to tumor
size (22). In the analysis of patients with smaller tumors
(£2.0 cm), overall survival was better in the surgery group
(HR: 1.80, P<0.001; 52.2% for SBRT and 68.4% for
sublobar surgery at 3 years), and CSS was similar in both
groups (HR: 1.32, P=0.32; 82.6% for SBRT and 86.4%
for sublobar surgery at 3 years). For tumors sized <5.0 cm,
OS and CSS were both better in the surgery group
(HR: 1.92, P<0.001 for OS and 2.10, P<0.001 for CSS).
Crabtree ef al. collected 56 matched pairs from among
458 surgical patients and 151 SBRT patients in their
institution and showed better OS and disease-free survival
in the surgical group (3-year OS 52% for SBRT and 69%
for surgery, P=0.05; 3-year DFS 47% for SBRT and 65%
for surgery, P=0.01) (18). Puri er /. collected 5,355 pairs
of SBRT versus surgery and 4,555 pairs of SBRT versus
sublobar resection using a propensity scoring method
from the national cancer database in the USA (21). They
demonstrated that median survival was longer in the
surgical group than in the corresponding SBRT group
(62.3 months for surgery vs. 33.1 months for SBRT,
P<0.001). A similar result was obtained comparing SLR and
SBRT (48.3 months for sublobar resection vs. 33.9 months
for SBRT, P<0.001). Rosen et /. (23) demonstrated a
striking difference in OS between SBRT and lobectomy in
healthy patients with stage I lung cancer (5-year survival
59% for lobectomy vs. 29% for SBRT P<0.001, and median
survival 71 months for lobectomy and 39 months for
SBRT).

In summary, among seven reports, four reports showed
survival advantages with surgical treatment, and three
showed similar long-term outcomes. With older patient
age, the difference in OS between surgery and SBRT seems
to be less.

Lobectomy or sublobar resection

Lobectomy has been the standard of care for NSCLC,
except adenocarcinoma iz situ or minimally invasive cancer,
since the Lung Cancer Study Group demonstrated a
threefold increase of local recurrence and a tendency toward
decreased survival among patients who underwent sublobar
resection (24). Sublobar resection such as wedge resection
and segmentectomy could be indicated in patients with stage
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Table 1 Propensity score-matched comparisons between SBRT and surgery
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Authors Year Treatment Sasrizzle Database Mg/z:r;rz:?e T czr?ftir::nlgﬁgia:n VZZif:r,LS
SBRT group '

Palma (17) 2011 SBRT 60 Population-based 79 65% 47% Similar
Surgery® 60 registry 79 65%

Crabtree (18) 2014 SBRT 56 Institutional 70.7 71.4% 100% for PET Surgery
Surgery® 56 70 57.1%

Shirvani (19) 2014 SBRT 251 SEER 77° 82% 100 Similar

Lobectomy 251 81%

Matsuo (20) 2014 SBRT 53 Institutional 76 Mean 2.2 cm 100 Similar
Sublobar 53 76 Mean 2.2 cm

Puri (21) 2015 SBRT 5,355 NCDB 74.3 75.9% NR Surgery
Surgery® 5,355 74.2 71.8%

Puri (21) 2015 SBRT 4,555 NCDB 73.8 80.1% NR Surgery
Sublobar 4,555 73.7 79.9%

Paul (22) 2016 SBRT 643 SEER 78.2 <5.0cm 100 Surgery
Surgery® 643 78.0 <5.0cm

Paul (22) 2016 SBRT 201 SEER 76.9 <2.0cm 100 Surgery
Sublobar 201 76.8 <2.0cm

Rosen (23) 2016 SBRT 1,781 NCDB 75.5 77% NR Surgery

Lobectomy 1,781 74.8 7%

2 pneumonectomy 2, lobectomy 49, sublobar 9; °, lobectomy 45, sublobar 11; °, pneumonectomy 2.2%, lobectomy 71.4%,
segmentectomy 4.4%, wedge 23.0%; 9, VATS resection, including 201 sublobar resection; °, estimated from the categorized data.
SBRT, stereotactic body radiation therapy; SEER, the Surveillance, Epidemiology, and End Results database; PET, positron emission

tomography; NCDB, National Cancer Database.

I NSCLC, who may tolerate operative intervention but not
a lobar resection because of comorbid disease or decreased
cardiopulmonary function. Since cardiopulmonary function
decreases with age, elderly patients may benefit from
pulmonary parenchyma-preserving surgery in compensation
for the risk of local recurrence. In fact, sublobar resection
was performed in one-third (33.2%) of stage I NSCLC in
cases in octogenarians (25).

In this context, several retrospective studies supported
sublobar resection as an alternative for elderly patients.
According to the data from the National Cancer registry in
the USA, although lobectomy confers significant survival
benefit over limited resection in younger patients, the
significant difference in survival between lobectomy and
sublobar resection disappeared at 71 years of age and the
older population (26).
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There are several reports comparing overall survival
between lobectomy and sublobar resection in elderly
patients with stage I NSCLC in a retrospective manner
(Table 2). Four institutional and one multicenter report
demonstrated equivalent overall survivals between two
surgical procedures for elderly patients (27,28,30-32). On
the other hand, two propensity score-matching comparisons
of SEER demonstrated better long-term survival after
lobectomy than that after sublobar resection (19,29). Shirvani
et al. showed that sublobar resection was associated with
worse OS and CSS than lobectomy in elderly patients
(66 years or older) (19). In another matched analysis,
the long-term outcomes were compared in patients age
>65 years with small sized tumors (<2.0 cm) between
lobectomy and sublobar resection according to tumor
histology (29). In patients with adenocarcinoma,
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Table 2 Comparison between lobectomy and sublobar resection in elderly patients with stage I NSCLC

S991

Adhors Histoogy  Treatment >0 MRS waening o B eon recumence rate
Kilic (27) Lobectomy 106 >75 Not matched Equivalent No difference
Segmentectomy 78 Fewer major
complications
Okami (28) Lobectomy 79 >75 Not matched Equivalent No difference
Sublobar® 54 Higher
Shirvani (19) Lobectomy 1,057 >66 Matched Not equivalent Not reported Not reported
Sublobar 1,057
Veluswamy (29) Adeno® Lobectomy 1,462 =65 Matched Not reported Not reported
Segmentectomy 546 Equivalent
Wedge Not equivalent
Veluswamy (29) SQ Lobectomy 777 >65 Matched Not reported Not reported
Segmentectomy 362 Not equivalent
Wedge Not equivalent
Dell’Amore (30) Lobectomy 44 >80 Matched Equivalent
Sublobar 29 Less Higher
postoperative
morbidity
Fiorelli (31) Lobectomy 149 >75 Matched Equivalent Similar
Sublobar 9 complication Higher
rate
Tsutani (32) Lobectomy 56 =75 Matched Equivalent
Sublobar 56 Less severe Higher

complications

? segmentectomy 33, wedge 21; °, adenocarcinoma. NSCLC, non-small cell lung cancer; OS, overall survival; SQ, squamous cell carcinoma.

segmentectomy was equivalent to lobectomy, but wedge
resection was inferior to lobectomy in terms of overall
survival. In patients with squamous cell carcinoma, wedge
resection or segmentectomy was not equivalent to lobectomy.

In addition to the long-term outcomes, postoperative
complications are another serious concern when treating
elderly patients. Tsutani and others found that lobectomy
was an independent predictive factor for postoperative
complications (27,30,32). Okami et 4/. and Kilic ez al.
reported that the occurrence of complications after sublobar
resection was similar to that after lobectomy in a report of
an unmatched cohort (28,31). This was explained by the
fact that patients undergoing sublobar resection as a less
invasive option had more comorbid diseases than patients
undergoing lobectomy. As seen in the previous randomized
trial, locoregional recurrence was more frequently observed
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in patients after sublobar resection (28,30-32). Notably,
when the locoregional recurrence rate after sublobar
resection was compared between segmentectomy and wedge
resection, the rate was significantly higher in patients with
wedge resection (31).

In summary, sublobar resection seems to become
an alternative option for elderly patients (=75 years).
Segmentectomy may have the advantage over wedge
resection of reducing locoregional recurrence.

Lymph node dissection

Although evidence for the survival benefit of mediastinal
lymph node dissection has not been reported, this
procedure is routinely performed with lobectomy as a
standard of care. Even if "F-fluorodeoxy glucose-positron
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Table 3 Lymph node dissection for elderly patients

Okami. Treatment strategy for elderly lung cancer patients

Authors Year Period Stage Si?zzle Mg/zr;rz?e beni::v;al_lND Higher complication rate after LND?
Pros
Okami (25) 2009 1999 c-stage | 367 >80 No LND as a risk factor for postoperative
complications
Chida (35) 2009 1981-2006 All stages 48 >80 No LND was associated with cardiac complications
Okasaka (36) 2010 2004-2008 All stages 160 >70 No Postoperative complications were not evaluated
Wang (37) 2015 2001-2011 c-NO 68 >70 No More major morbidities after LND, but no
significant difference
Cons
Shapiro (38) 2012 1992-2002 c-stagel 4,975 >65 NR Similar complications
Rivera (39) 2013 2008-2010 All stages 80 >70 NR Lymph node involvement was common in the
elderly

LND, lymph node dissection; NR, not reported.

emission tomography (FDG-PET) is used, preoperative
nodal staging is not the same as the pathological staging
after surgery. It is known that occult or unexpected
lymph node metastasis is found in 5-15% of patients with
preoperative NO disease. Therefore, lymph node dissection
is essential to achieve the highest probability of microscopic
complete resection. In addition, if nodal metastasis is found
by lymph node dissection, patients may have an opportunity
to receive adjuvant chemotherapy, which provides a modest
survival benefit (33).

Mediastinal lymph node dissection is generally a small
surgical procedure. It requires an additional 15-30 min of
operative time and 5-20 mL of blood loss if uneventful.
However, for elderly patients, if the patients are thought
to be at higher risk for lobectomy, surgeons would
consider skipping this procedure to minimize surgical
intervention. According to the EORTC (European
Organization for Research and Treatment of Cancer)
taskforce recommendation, omission of mediastinal lymph
node dissection is proposed (34). There are several reports
regarding this issue, and the references are classified into
the Pros and the Cons of this proposal in Table 3. Three
institutional reports demonstrated no survival benefit of
lymph node dissection in elderly patients (35-37). Chida
et al. also observed the increased number of postoperative
cardiac complications in patients after mediastinal lymph
node dissection (35). From a nationwide analysis of
patients aged >80 years with stage I NSCLC, lymph node

dissection was identified as one of the risk factors for
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postoperative complications on multivariate analysis (28).
From the surgical point of view, recurrent laryngeal nerve
exposure, devascularization of the bronchial wall, and
increased surgical exudate or bleeding due to lymph node
dissection are thought to be associated with several possible
complications.

Rivera et al. demonstrated that unexpected lymph node
metastasis in preoperative NO disease was more common in
the elderly population than in their younger counterpart (39).
Shapiro et a/. compared perioperative mortality and
morbidity in elderly patients (=65 years) with stage I
NSCLC after extensive (>10 nodes) lymph node dissection
or limited (<10 nodes) lymph node dissection (38). Since
the results were similar in the two groups, they concluded
that extensive lymph node dissection is safe, without
compromising postoperative recovery.

A couple of key points summarize the discussion. First,
omission of mediastinal lymph node dissection can be
considered an option after accurate preoperative staging
because this procedure may increase operative risks in
elderly patients. Second, if the patients cannot tolerate
evidence-based adjuvant chemotherapy, the benefit of
lymph node dissection will be limited.

Pre-operative risk assessment and post-
treatment outcomes

To decide the optimal treatment strategy, the preoperative
assessment of elderly patients is a critical process. There are
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Table 4 Postoperative complications and risk factors

S993

Sample Age

Authors Year Period ) Mortality =~ Complications Factors
size (years)

Saji (40) 2018 2015-2016 1,019 >80 1.0% 34% Sex, CGA score, VC, Alb, DM

Detillon (41) 2018 2013-2014 2,133 >60 21% 29.9% Sex, FEV1.0, DLCO, coronary bypass, COPD,
open thoracotomy, lobectomy, higher age

Zhang (42) 2018 2009-2016 176 >70 1.7% 26.7% ASA physical status, sex

Rueth (43) 2012 2000-2005 4,171 66-80 4.2% 55.8% Higher age [75-80], sex, CCl, tumor size

Berry (44) 2011 2000-2009 193 >80 3.6% 46% Extent of resection, thoracotomy, impaired lung
function

Hino (45) 2018 1998-2015 337 >80 1.8% 35.3% Sex, CCl, Glasgow prognostic scale, p-stage

CGA, comprehensive geriatric assessment; Alb, serum albumin value; DM, Diabetes mellitus; FEV 1.0, forced expiratory volume in the first
second; DLCO, diffusing capacity of the lung for carbon monoxide; COPD, chronic obstructive pulmonary disease; ASA, American Society

of Anesthesiologists; CCl, Charlson Comorbidity Index.

several reports identifying risk factors for surgery in elderly
patients. Recent publications and risk factors are listed in
Table 4. Impaired pulmonary function, higher age, male sex,
comorbidities, type of surgery, and advanced lung cancer
(stage or tumor size) are common factors.

The only prospective study demonstrated that the
comprehensive geriatric assessment (CGA) score was
one of the significant factors affecting postoperative
complications (40). The CGA7 measures the level of
functional independence in the following 7 categories:
greeting, bathing, transportation, continence, cognition,
short-term memory, and mood. It is widely used as a
tool for identifying problems in daily life and achieving a
holistic medical approach in older adults. Of these factors,
short-term memory was identified as the most important
factor. To evaluate severity of comorbidities, Charlson
Comorbidity Index (CCI) was used in this study. After the
statistical analysis, diabetes mellitus is identified as the
most important factor in the comorbid diseases. Following
the risk analyses, the authors developed a simplified
risk scoring system to predict severe postoperative
complications. Based on the scoring system, 19.7% and
3.0% of surgical patients >80 years were classified into
the low-risk (<5%) group and the high-risk (>25%) group
for severe complications, respectively. A prospective
validation of this system is awaited. Detillon et /. analyzed
the Dutch Lung Surgery Audit database to determine
the postoperative outcomes of lung cancer resections
and compared the results among three age groups: >80,
70-79, and 60-69 years (41). They identified pulmonary

function and extensive resection as the most significant
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factors in the highest age group. Postoperative mortality
in octogenarians was 6.0% and age >80 years was an
independent predictor of operative mortality. They
suggested that octogenarians could benefit from limited
resection if oncologically justified.

Overall survival is the gold standard to evaluate
postoperative outcomes in the general population.
However, is it always true for elderly patients, because their
life expectancy is obviously limited, even though it has been
extended in the population statistics? Assuring a better and
comfortable life may be more important than trying to cure
the disease with radical treatment or to extend biological
survival under poor conditions. The use of quality of
life (QOL) assessments has been introduced to evaluate
postoperative outcomes. Numerous publications have been
found in the literature. Among them, the QOL studies in
elderly patients are listed in 7able 5.

QOL in elderly patients after lobectomy was investigated
by Burfeind et al. (46). The QOL was compared between
the younger population (<70 years) and the older population
(270 years). They demonstrated significant decreases in
QOL at 3 months after surgery, but many of the factors
returned to baseline at 6 to 12 months. There was no
significant difference between age groups (<70 or <70 years).
Ferguson et 4l. and Salati et al. also demonstrated similar
recovery patterns after surgery regardless of patient age
groups (47,48). Additionally, it was found that QOL
recovery after surgery was associated with % predicted
forced expiratory volume in the first second. On the other
hand, a study from Germany demonstrated that elderly
patients (=70 years) after lobectomy or bi-lobectomy

7 Thorac Dis 2019;11(Suppl 7):S987-5997
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Table 5 Quality of life after surgery in elderly patients

Okami. Treatment strategy for elderly lung cancer patients

Author Year Surgery Period N Age (years) Form Principal findings
Burfeind (46) 2008 Lobectomy 1999-2005 422  <70: 256, EORTC QLQ-C30, QOL recovers in 6-12 months
>70: 166 EORTC QLQ- after surgery in both elderly
LC13 and general population

Ferguson (47) 2009  Lobectomy/ 1996-2006 124 64.9+9.6 EORTC QLQ-C30, Quality of life recovery after

pneumonectomy*® EORTC QLQ- lung resection is similar for
LC13, DASS-21 older and younger patients
(Depression)

Salati (48) 2009 Lobectomy in 202, 2004-2007 218  <70:133, SF-36v2 All SF36 domains did not
pneumonectomy in 4, <70: 85 differ between elderly and
other in 12 younger patients

Balduyck (49) 2009  Lobectomies in 49, 2003-3006 60 70-79 EORTC QLQ-C30, Both resections have a major
pneumonectomy in 11 EORTC QLQ- impact on elderly patients

LC13

Schulte (50) 2010  Lobectomy/ 1998-2004 131 <70: 89; EORTC-C-30, Elderly patients failed to

bilobectomy <70: 42 LC13 make a complete recovery

#, pneumonectomy in 3, lobectomy/bilobectomy in 121. EORTC QLQ, European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire; SF-36, Short-Form 36; DASS, Depression Anxiety Stress Scales.

showed a decreased tendency to achieve the preoperative
level of QOL compared to younger patients (50). Balduyck
et al. prospectively evaluated QOL after lobectomy or
pneumonectomy in elderly patients (70-79 years) and
found that both resections had a major impact on physical
functioning and dyspnea status. Furthermore, lobectomy
patients have a better evolution in QOL compared to
pneumonectomy patients (49).

To the best of my knowledge, there are no reports of
a direct comparison of QOL after treatment in elderly
patients between surgery and radiotherapy or between
lobectomy and sublobar resection.

Future perspectives

A definitive decision-making process has not been
established. In real-world clinical practice, a treatment
decision is a complex process that depends on multiple
factors, with both objective and subjective judgments made
by physicians and surgeons on an individual basis (51).
Patients” major concerns regarding possible outcomes of
pulmonary resection are oxygen dependence, restrictions
in ambulation, and limitations in activities of daily living
(ADL) in their remaining lives, not transient postoperative
complications (52). In this context, to make a better
decision, a well-designed observational cohort study to

identify predictors of poor ADL and QOL after different
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treatments is needed.

Shared decision-making is a process in which a physician
and patient work together to make a decision. The majority
of patients had a strong desire to participate in treatment
decision-making rather than delegate decisions. Mokhles
et al. introduced this system for treatment selection in early-
stage NSCLC and demonstrated that patients found it
important to be involved in treatment decision-making (53).

Based on the objective data and patients’ preferences, a
better decision can be made.

Limitations

Most of the studies introduced in this review article
were performed in a retrospective fashion. In addition,
the endpoints of the studies were overall survival and/or
complication rates. We need to pay careful attention to
interpret the studies and compare the results.
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