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Abstract: Patient-reported outcomes (PRO) after lung cancer surgery are of increasing interest to patients
and clinicians. A variety of studies have investigated the impact of the surgical approach on quality of life
(QOL) after surgery for early non-small-cell lung cancer (NSCLC). Our aim is to review the current
evidence on how minimally-invasive approaches, including video-assisted thoracoscopic surgery (VATS)
and robotic-assisted thoracoscopic surgery (RATS), versus open thoracotomy for lung cancer affect QOL.
We conducted a systematic review of the literature of studies comparing QOL after VATS/RATS versus
thoracotomy approach using studies published before 2019 on PubMed and Google Scholar. Studies
were assessed for differences in QOL by domains. Fifteen studies met our inclusion criteria including 14
observational studies and one randomized trial. Survey instruments and timing of QOL assessments differed
between all studies. A thoracoscopic (VATS or RAT'S) approach was associated with better general health (3/10
studies), physical functioning (9/14 studies), social functioning (1/12 studies), mental health (3/13 studies),
emotional role functioning (4/12 studies), physical role functioning (7/12 studies), and bodily pain (7/12
studies) as compared to open surgery. The open thoracotomy approach was associated with better general
health and mental health in one study each. Although QOL assessment in current studies is highly variable,
the existing evidence suggests that a thoracoscopic approach is associated with improved QOL, particularly

in the areas of physical functioning and pain as compared to open lung cancer surgery.
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Introduction surgery (RATS), have been increasingly adopted for

lobectomy and segmentectomy (1). Multiple studies have

Anatomic lung resection and lymphadenectomy remains compared thoracotomy, VATS, and RATS on the basis of

the mainstay treatment for early non-small-cell lung
cancer (NSCLC). While the traditional open thoracotomy
approach is still commonly performed, minimally invasive
techniques, including video-assisted thoracoscopic surgery

(VATS) and more recently robotic-assisted thoracoscopic
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objective perioperative surgical outcomes. Studies have also
demonstrated equivalent long-term oncologic outcomes
of minimally-invasive approaches (2-4), with additional
shorter-term gains in reduced perioperative pain and
morbidity (3,5-8), improved pulmonary function (9,10),
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decreased hospital length of stay and costs (1,3,8,11), and
a faster return to normal activities (3,12). Of equal or even
greater importance to patients however is their health-
related quality of life (QOL) after surgery (13). Patients’
expected postoperative QOL changes during recovery is an
important component of preoperative evaluation and plays
a critical role for counseling patients and their acceptance
of the risks of surgery (14). It is therefore of interest to the
literature and clinical practice to understand how surgical
approach to pulmonary resection for NSCLC affects
patients” QOL.

Multiple patient-reported outcomes (PRO) assessment
tools have been created to measure health-related QOL
across a variety of physical, emotional, psychosocial, and
cognitive domains. A systematic review by Brunelli ez 4/
[2012] compared PRO on the basis of extent of surgical
resection, finding that pneumonectomy had a significant
and sustained negative impact on physical and emotional
domains (15). However, the impact of surgical approach
on QOL following to early-stage NSCLC has been
controversial, and the topic has not been reviewed in a
systematic fashion. Our aim in the present study is to review
the current evidence on the impact of minimally-invasive
versus open surgical technique on QOL following lung
cancer surgery.

Methods

A systematic review of the literature was performed to
identify articles that reported on QOL after anatomic lung
cancer surgery comparing thoracoscopic and open surgical
approaches. No experimentation on human or animal
subjects was included in this review, and ethical approval
was therefore not required for its conduct.

Literature search strategy

The literature search was performed using the electronic
databases of PubMed and Google Scholar to identify
pertinent articles published before January 1, 2019. The
following search terms were combined as keywords
or MeSH headings: (‘quality of life’ OR ‘patient-
reported outcomes’) AND ‘lung cancer’ AND (‘surgery’
OR ‘resection’) AND (‘vats’ or ‘video-assisted” OR
‘thoracoscopic’ OR ‘robotic’” OR ‘robotic-assisted” OR
‘rats’). Additional sources were identified in reference
sections of retrieved studies. Eligibility was independently
assessed by three separate authors (Emily S. Singer, Peter
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J. Kneuertz, & Jennifer Nishimura). Disagreements among
reviewers were resolved by consensus.

Eligibility criteria

Studies were deemed eligible for inclusion if they met
the following criteria: (I) study design: clinical trials,
retrospective reviews, and prospective cohort studies;
(II) participants: human subjects undergoing surgery
for lung cancer; (III) intervention: anatomic lung
resection by minimally-invasive or open approach; (IV)
outcome: patient-reported QOL and symptoms. Studies
were excluded based on these criteria: (I) study design:
abstracts, case reports, conference presentations, expert
opinions, meta-analyses, and systematic reviews; (II)
participants: patients undergoing resection for benign
disease; (III) intervention: solely non-anatomic resection or
pneumonectomy; (IV) outcome: studies that did not report
QOL. Additional restrictions included a period of years
1995 to 2018 and articles available in English.

Data extraction and critical appraisal

Data items of interest included study design, publication
year, QOL assessment instruments, timing of assessments,
number of patients, surgical approach, extent of resection,
and QOL outcomes by domains. Included studies were
evaluated according to the Downs and Black tool designed
for quality assessment of both randomized trials and non-
randomized studies. This tool consists of 27 questions and
is a validated instrument that assessed reporting, internal
and external validity of studies to determine bias (16). We
excluded the question on power assessment (#27) in this
present review. Studies are considered low quality with
scores 0-9, moderate quality with scores 10-18, and high
quality with scores of 19 and above.

Results
Quality and quantity of evidence

Initial online database query and ancillary search yielded
a total of 305 results. After individual review, a total of 15
studies met inclusion criteria. The results of the literature
search are summarized in the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA)
flow chart (Figure 1) (17). Based on the Downs and Black
quality scoring system, most of the studies included were of
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Figure 1 PRISMA flow chart outlining the study selection process. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-

Analysis.

“moderate” quality (11 studies). Four studies, including the
only randomized controlled trial, were considered “high”
quality. There were no studies of “low” quality.

QOL assessment

In total, eight different tools were employed in the included
studies. The most commonly used were the European
Organization for the Research and Treatment of Cancer
Quality of Life Questionnaire (EORTC QLQ-C30) and the
36-item Short Form health survey (SF-36) (5 studies each),
followed by the SF-12 and MDASI (2 studies each). Other
instruments, including PROMIS, HADS, FACT-L, 15D,
Ferrans and Powers QLI, and the EQ5D were used in only
one study each. Five studies employed lung-cancer specific
QOL assessment instruments. Separate numeric pain
scales were used in four studies. A description of all QOL
assessment tools that were used in the included studies is
summarized in the Supplement.

Comparison of QOL by operative approach

Table S1 summarizes the characteristics and main
findings of these studies. A majority of the studies were
observational, and one randomized controlled clinical
trial was included. Two studies included robotic-assisted
approach in their minimally-invasive group, and one
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grouped thoracotomy and median sternotomy in the “open”
approach. Preoperative or baseline QOL was assessed
in 9 studies. Follow-up assessments were conducted
postoperatively at different times across studies, with total
follow-up period ranging from 4 months to 11 years after
surgery.

A summary of the QOL domains for each of the eight
questionnaires is provided in Table S2. Tuble I further
delineates the results of each study based upon seven
QOL domains. The results were summarized based upon
statistically significant differences in surgical approaches
with “>” denoting the surgical approach with a more
favorable domain score. A minimally-invasive (VATS
or RATS) approach was superior to an open surgical
approach in general health (3 studies), physical functioning
(9 studies), social functioning (1 study), mental health (3
studies), emotional role functioning (4 studies), physical role
functioning (7 studies), and bodily pain (7 studies) (Zable I).
The open approach was associated with better general health
in one study in which baseline general health among patients
undergoing thoracotomy was higher, and was associated
with better mental health in another study (Zable 1).

Discussion

PRO have garnered increasing attention in the literature as
it now evident that QOL, in addition to traditional surgical
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outcomes, is of critical importance to patients (18,19).
Numerous studies have shown that patients undergoing lung
cancer resections may experience significant changes in QOL
after lung resection, most severely in the first 6-12 months,
but which may last far beyond that (2,15,20-36). The
surgical impact on QOL should therefore be part of the
early discussion of risks, benefits, and expectations with
patients who are candidates for operative resection of early-
stage NSCLC. In this review, we found that surgery for lung
cancer was well-tolerated regardless of surgical technique,
however PRO tended to be better following a minimally-
invasive thoracoscopic approach. Importantly, we assessed
the effects on the individual QOL domains, and found that
physical functioning was most impacted in association with
higher pain scores. The majority of the differences in QOL
between open and minimally-invasive approaches were seen
in the early postoperative period, with more rapid return
to baseline self-reported functioning after VATS/RATS
compared to thoracotomy.

This review evaluated the spectrum of survey tools,
timing, and interpretation of QOL assessment after lung
cancer surgery applied in current studies. While eight
separate assessment instruments were used among the 15
studies reviewed herein, nearly all addressed issues related
to physical symptoms and pain, mental health, and physical,
emotional, and social functioning (Table S1). Although,
there exist three lung cancer-specific QOL assessment
instruments, however only two were used in the studies
included in this review with a minority of studies including
these instruments (37,38). It is noteworthy that six studies
did not include a baseline assessment, suggesting that
there is inconsistency in the routine collection of QOL
data around the time of lung cancer surgery. These gaps
have been attributed to a lack of validated surgical-specific
questionnaires as well as the inappropriate consideration of
objective parameters as surrogates for QOL outcomes (37).
While the evidence presented here suggests that minimally-
invasive lung resection leads to better PRO compared to
open surgery, there remain opportunities to standardize data
collection and integration of PRO into future randomized
controlled trials.

The best available piece of evidence on the differential
effect of lung cancer surgery by operative approach is
derived from the randomized controlled trial reported
by Bendixen and colleagues, who compared patients
undergoing lobectomy using a 4-port VATS approach
versus anterolateral thoracotomy. This trial found that
patients in the VATS group reported significantly less

© Journal of Thoracic Disease. All rights reserved.
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clinically relevant moderate to severe pain scores in the
immediate recovery period and better self-reported overall
QOL during the first 52 weeks after surgery using the
EQS5D survey, which incorporates mobility, self-care,
usual activity and pain. Interestingly, this trial also used
the EORTC QLQ-C30 QOL survey administered at the
same time intervals, by which there was no difference in
global QOL for the entire study period. However, when
analyzed by QOL domains, VATS was associated with
higher physical functioning during the first 8 weeks, and
better emotional function for the entire study period (36).
Similar observations can be made when examining QOL
differences between thoracoscopic and open approach in
the observational studies included in this study. Although
the association of overall QOL by surgical approach varied
significantly between studies, physical functioning and
pain were the two QOL dimensions which were improved
after thoracoscopic lung resection in the majority of studies
(Tuble I). The effect of operative approach on mental
health, emotional and social functioning was less consistent
(Tible 1).

Several limitations apply to this study, which include the
heterogeneity of survey instruments used between studies,
the variability of timing of QOL survey administration,
which precluded us from performing a meta-analysis. The
minimally-invasive approach was VATS in most studies,
with a relative scarcity on QOL outcomes after robotic
surgery. The present review did not evaluate the impact of
extent of resection on QOL as was previously investigated
by Brunelli ez 4l. in their 2012 systematic review, which
showed that QOL after lung cancer resection is affected by
pneumonectomy on a much larger scale. Few studies, in fact,
included pneumonectomy patients and may have affected
the QOL comparison by approach, as pneumonectomy is
most commonly performed via thoracotomy. While tumor
size and location tend to dictate the extent of resection, the
decision to pursue minimally-invasive versus open surgical
approach is more often made at the surgeon’s discretion.
Therefore, a thorough understanding of the surgical and
PRO that can be expected after each approach should be
factored into the practitioner’s operative planning.

Conclusions

QOL assessment after lung cancer surgery was highly
variable. In aggregate, current evidence suggests that
patients undergoing minimally-invasive pulmonary
resection, using a thoracoscopic approach, may result in
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better QOL during recovery, particularly in the domains
of physical functioning and pain as compared with
thoracotomy.
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