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Abstract

Surgery represents the main curative therapeutic
modality for gastric cancer, and it is occasionally
considered for palliation as well as prophylaxis. Most
frequently, surgical outcomes are conveyed in terms of
oncological outcomes such as recurrence and survival.
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However, quality of life (QoL) is also important and
should be considered when making treatment decisions
- including the extent of and approach to surgery.
Measurement of QoL usually involves the application
of questionnaires. While there are multiple QoL
questionnaires validated for use in oncology patients,
there are very few that have been validated for use in
those with gastric cancer. In this review, we discuss
and compare the current status of QoL questionnaires
in gastric cancer. More importantly, the impact of
surgery for treatment, palliation and prophylaxis of
gastric cancer on QoL will be described. These data
should inform the surgeon on the optimal approach to
treating gastric cancer, taking into account oncological
outcomes. Knowledge gaps are also identified,
providing a roadmap for future studies.

Key words: Quality of life; Gastric cancer; Palliation;
Surgery; Oncology
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Core tip: Quality of life is an important determinant in
the optimal management of patients with malignancy.
This is no different for gastric cancer where surgery
is considered in cases of resection-for cure, palliation
and prophylaxis. This review summarizes the available
evidence surrounding the impact of surgery on quality
of life in gastric cancer. In general, there has been an
improved appreciation of the importance of quality
of life as an outcome that must be considered in the
context of survival and performance status.
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INTRODUCTION

Gastric cancer is the fifth most common cancer
worldwide and is the third leading cause of cancer-
related mortality according to the World Health
Organization (WHO). There are over 22000 new
gastric cancer cases diagnosed yearly in the United
States!"?!. Current estimates from Western countries
show a 5-year survival ranging from 30%-40% after
RO resection'®.. In order to improve this, multimodality
therapy has been employed. Curative measures may
therefore be comprised of subtotal or total gastrectomy
(TG), lymphadenectomy and perioperative chemo-
therapy or postoperative chemoradiation™*".

In addition to survival, other outcomes must be
considered when measuring the effectiveness of
therapies for gastric cancer. Surgery is associated
with short-term morbidity and mortality. In long-
term survivors, gastric surgery may have functional
outcomes!®”). Chemotherapy and radiation therapy
are also associated with a number of toxicities that, at
times, limit their use and effectiveness'**. Performance
status, an objective measure of overall function, can
be impacted by treatments. Finally, quality of life (QoL)
can be impacted by any treatments for gastric cancer.

QoL is a construct that describes the subjective
well-being of an individual. It has physical and
psychological dimensions and therefore is generally
poorly understood by physicians. As a result, QoL
is generally underreported and poorly documented,
even though, to the patient, this outcome may be of
paramount importance, and despite the recognition
that almost any cancer treatment can adversely affect
QolL. In fact, while most oncologists believe QoL is
an important clinical endpoint, only 50% measure it
in clinical practice!®. This may be because the QoL
construct has frequently been confused with functional
outcomes in the past. The instruments used to
measure the multiple dimensions of QoL have only
recently been validated.

For a disease with a limited survival such as gastric
cancer, consideration of QoL is paramount when
considering any treatment strategy. Surgery plays
a dominant role in the treatment of gastric cancer.
Its effects on QoL are obvious and intuitive. What is
less obvious is the magnitude of any adverse effects
on Qol, the duration of this impaired QoL, and the
comparative effects of various surgical options on QoL.

In thinking about the role of surgery for any
individual, one must consider the present QoL and the
likelihood that that QoL can be restored or improved in
a reasonably short period of time, taking into account
the expected length of survival (Figure 1). Surgery
will undoubtedly have a QoL “cost”, a temporary
deterioration of QoL that would be exacerbated by
complications or by disease progression; this cost
must be evaluated in the specific clinical context. For
example, in an individual undergoing a prophylactic
gastrectomy [for hereditary diffuse gastric cancer
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Figure 1 A model to conceptualize the effects of gastric procedures on
quality of life. For any given situation, surgery will have a quality of life (QoL)
“cost” which is proportional to the magnitude of the reduction in QoL and the
duration of this impaired QoL. Ideally, QoL should be restored to preoperative
levels in individuals undergoing prophylactic gastrectomy (line A). In patients
undergoing curative procedures, QoL should be return to baseline within a short
period (line B). In patients undergoing a palliative procedure, QoL should be
improved soon after surgery, with little QoL “cost” (line C).

(HDGC), for example], preoperative QoL will likely
be excellent and it will be imperative to restore
QoL to normal levels (Figure 1, line A). In a patient
undergoing curative resection for gastric cancer,
baseline QoL may be lower (Figure 1, line B). Given
the more limited survival of such a patient, strategies
that reduce the recovery time should be explored.
Finally, in a patient with incurable disease, baseline
QoL may be particularly impaired; expected survival is
short (Figure 1, line C). Any surgical procedure under
consideration should have a reasonable likelihood
of improving QoL within a short period of time after
the procedure, with little QoL “cost”. Using recently
validated QoL instruments to serially evaluate the QoL
throughout a patient’s clinical course will provide the
surgeon with an objective measure of whether a QoL
benefit has been realized.

QOL IN GASTRIC CANCER

Methods to measure QoL

According to Schipper et al®, QoL is “the functional
effect of a disease and its consequent therapy upon a
patient, as perceived by the patient”. In gastric cancer,
it has been defined as the subjective evaluation of
a patient’s physical, emotional, social and functional
well-being and perceived symptom burden!*®’. Both
definitions account for the fact that QoL is a patient-
centered variable that must take into account the
patient’s perception of their current situation. Clinicians
likely have their own opinions regarding the effects
of various treatments on patients’ QoL, but these are
highly influenced by “hard signs” such as recurrence
rate and overall survival. In fact the “best” treatment
for gastric cancer would be the one that provides the
longest overall survival with the least toxicity and the
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Table 1 Comparison of gastric cancer-specific quality of life
questionnaires

EORTC QLQ- FACT-Ga DAUGS32
STO22
Year introduced 2001 2004 2005
Validated? Yes Yes Yes
Parent questionnaire EORTC FACT-G None
QLQ-C30
Number of items/ 22 19 32
questions
Focus Patient Emotional  Gastrointestinal
symptoms  and physical dysfunction
symptoms
Applicable to all Yes Yes No (surgery only)

treatment modalities?

best QoL™!l. Assessing QoL is thus a vital statistic in
the determination of optimal therapy and outcomes, in
curative and palliative settings.

Measurement and reporting of prognostic factors
(e.g., tumor stage) and survival outcomes are
commonplace in most gastric cancer clinical trials.
However, QoL is less well understood, infrequently
documented, and at times improperly measured.
In a review by Kaptein et a/''”, twenty-six studies
addressing QoL in gastric cancer were identified.
Twenty (77%) of these studies examined the impact
of surgical procedures on QoL. Nearly a quarter of
these 20 studies utilized novel and unvalidated QoL
instruments while others used multiple instruments
or ones not specifically validated for surgical oncology
patients.

The European Organization for Research and
Treatment of Cancer (EORTC) QLQ-C30 is a generic
oncology QoL questionnaire focused mainly on physical
symptoms!®.. This is a robust questionnaire, validated
for multiple cancer sites and in numerous languages.
The Functional Assessment of Cancer Therapy-General
(FACT-G) is a similar questionnaire that focuses on
a broader range of areas important to QoL including
social and emotional factors™. It is comprised of four
general well being subtypes: physical, social, emotional
and functional. In comparing these two instruments,
Kemmler et al™™! found that despite considerable
overlap in the questionnaires, they measured markedly
different aspects of QoL.

In recent years, it has also become apparent
that some dimensions of QoL are disease-specific. A
lack of disease-specific QoL elements may limit the
sensitivity of detecting changes or differences in QoL.
One example of how this may have been important
was in a cohort treated with systemic therapy. Webb et
al*® utilized the QLQ-C30 to measure QoL differences
in patients with advanced gastroesophageal cancer
undergoing two different chemotherapeutic protocols.
Despite differences in survival and chemotherapeutic
effect, there were no measurable differences in QoL
except for the global scores at 24 wk. It is possible
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that this reflected a need for newer and more focused
QoL instruments - ones specific for the needs of those
patients with gastric cancer.

Measuring QoL in gastric cancer

There are many factors that determine the QoL in
patients with gastric cancer. Symptoms (including
pain and dysphagia), emotional well-being, social and
financial status, and body image may all play a role. In
this regard, creating a valid and robust questionnaire
has presented some challenges. Early attempts failed
because they were not applicable to multiple treatment
modalities and did not undergo formal validation’**!,

The first validated gastric cancer-specific QoL
instrument developed was the EORTC QLQ-ST022P”
(Table 1). This is a 22 item questionnaire that is
administered in conjunction with the generic QLQ-C30.
As in the parent questionnaire, the STO-22 focuses
mainly on patient symptoms including pain, dysphagia,
reflux and early satiety. However, it also touches on
emotional issues including body image, weight loss
and a patient’s reflection on their illness. It has been
validated across multiple countries and languages,
over numerous treatment modalities, and in both the
curative setting as well as patients receiving palliative
or best supportive care!®!l,

A second gastric cancer-specific instrument is the
FACT-Gastric instrument (FACT-Ga)"?. This 19-item
tool was developed to pair with the FACT-G generic
cancer questionnaire. The FACT-Ga includes questions
regarding physical symptoms (pain, energy etc.) but
focuses more on patients’ emotional and physical
well-being as well as their reaction to illness. Just like
the STO-22, the FACT-Ga has been validated for use
in patients with gastric adenocarcinoma, in Western
countries”® and abroad™®**,

The STO-22 and the FACT-Ga are relatively
broad questionnaires that cover a range of QoL
issues affecting gastric cancer patients. Additionally,
they have the advantage of being applicable to
nearly all treatment modalities. There are other
scoring systems that are narrower in scope. The
Dysfunction after Upper Gastrointestinal Surgery for
Cancer (DAUGS32) questionnaire is a 32-item study
designed to elicit post-operative gastrointestinal
dysfunction issues™. The DAUGS32 focuses strictly
on gastrointestinal symptoms including reflux, gastric
dumping, digestive difficulties, nausea and vomiting
and lower gastrointestinal symptoms. Unlike the
STO-22 and the FACT-Ga, the DAUGS32 is a stand-
alone test, not partnered with a more general cancer
QoL questionnaire. It has been validated for use in
postoperative patients™?®, However, there are two
major limitations to this questionnaire. Firstly, it is
not designed to study patients receiving non-surgical
treatment or those being considered for palliative
measures. Secondly, it has not been utilized outside
of a Japanese patient population. Therefore, its utility
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Table 2 Quality of life tools utilized in the included references

Author Year Main QoL outcome Qol tool
Korenaga et al™” 1992 QoL - single time point Interview, non-validated
Davies et al™” 1998 Comparison of extent of surgery (DG vs TG) RSCL, Troidl, HAD, ADLs
Spector et al'®! 2002 Comparison of approaches to GEJ tumors GIQLI, LAGS
Diaz De Liafio et al® 2003 Comparison of extent of resection and nodal dissection QLQ-C30
Barbour et al'*” 2008 Comparison of approaches to GEJ tumors QLQ-C30
Kim et al™" 2008 Comparison of lap vs open for DG QLQ-C30, QLQ-STO22
Tyrvéinen et al™ 2008 Long-term QoL SF-36, 15D
Avery et al®! 2010 Longitudinal follow-up after TG and DG QLQ-C30, QLQ-STO22
Lee et al™ 2010 Long-term QoL QLQ-C30, QLQ-STO22
Jeurnink et al™ 2010 Surgical GJ vs stent for GOO QLQ-C30, EuroQoL-5D, EuroQoL-VAS,
QLQ-PAN26
Kobayashi et al"*” 2011 Comparison of extent (DG vs TG)and method (lap vs open) of surgery QLQ-C30, QLQ-STO22
Kim et al® 2012 Longitudinal follow-up after TG and DG QLQ-C30, QLQ-STO22
Kulig et al®! 2012 QoL in non-curative resection QLQ-C30
Lee et al* 2012 Comparison of reconstruction after DG (Bl vs Bl vs R-Y) GIQLI
Munene et al"" 2012 Longitudinal follow-up, comparison of extent of surgery (DG vs TG) FACT-Ga
Takiguchi et al*” 2012 Comparison of reconstruction after DG (BI vs R-Y) QLQ-C30, DAUGS 20
Karanicolas et al®™ 2013 Comparison of extent of surgery (DG vs TG vs PG) QLQ-C30, QLQ-STO22
Rausei ef al'*! 2013 Comparison of extent of surgery (DG vs TG) QLQ-C30, QLQ-STO22
Park et al™! 2014 Comparison of extent of surgery (DG vs TG) QLQ-C30, QLQ-STO22
Takiguchi et al™” 2014 TG vs PG for proximal gastric tumors PGSAS-45
Worster et al"™” 2014 Longitudinal study, prophylactic gastrectomy patients QLQ-C30, QLQ-STO22
Ronellenfitsch et al'™” 2015 Longitudinal follow-up after PG FACT-E

ADL: Activities of daily living; TG: Total gastrectomy; DG: Distal gastrectomy; FACT: Functional assessment of cancer therapy (-G: Gastric, -E: Esophageal);

GEJ: Gastroesophageal junction; GJ: Gastrojejunostomy; GIQLI: Gastrointestinal Quality of Life Index; GOO: Gastric outlet obstruction; HAD: Hospital
anxiety and depression scale; LAGS: Life after gastric surgery; PGSAS: Postgastrectomy syndrome assessment scale; RSCL: Rotterdam symptom checklist;

QoL: Quality of life.

is limited, as it is unclear how the DAUGS32 applies
to a more general gastric cancer population. A more
recently developed instrument is the Postgastrectomy
Syndrome Assessment Scale (PGSAS-45)931 3
45 item survey that borrows questions from the
Gastrointestinal Symptom Rating Scale - a system
designed for benign gastric conditions®?. In contrast
to the DAUGS32, the PGSAS-45 touches on general
QoL factors (general health, mental health, social
functioning etc.) in addition to pointed questions aimed
at determining post-operative gastric function. This
questionnaire is ideally suited to study the effects of
varied surgical techniques on post-operative QoL and
may gain a wider usage in the near future. It has not
been validated in non-Asian patients.

In summary, there are many means to measure
QoL in gastric cancer patients (Table 2). These range
from questionnaires specific to a certain patient
population to the more broadly applied STO-22 and
FACT-Ga surveys. This plethora of options could
make comparison of QoL across studies difficult. On
the other hand, gastric cancer is a complex disease
and QoL is a multifaceted outcome that may not be
adequately measured with a single device. In the end,
most researchers will likely choose the questionnaire
they have the most experience with, provided it has
been validated for their patient population.
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EFFECT OF SURGERY FOR CURE ON
QoL

Surgery forms the mainstay of current therapy for
gastric cancer and, as such, also forms one of the
main determinants of patient QoL. In addition, given
the high likelihood of disease recurrence, the benefit of
any surgical procedure must exceed any detriment to
the patient’s QoL. Therefore, while surgical resection
for gastric cancer should abide by sound oncologic
principles, it must also take into account the effect on
the patient’s QoL.

In general, surgery itself causes a decrease in QoL.
Munene et al*"! showed that QoL scores decreased
after surgery and normalized by 6 mo. This decrease
was not affected by the extent of surgical resection.
The group from Memorial Sloan Kettering, followed
134 patients prospectively and showed similar
results™*, Over 50% of patients experienced post-
operative impairment in their global QoL. Of note,
nearly one-third of patients continued to have worse
QoL than before surgery, even after the 6 mo point.
Other studies have shown similar results, underlining
the importance of addressing the QoL of patients in
the postoperative period™**,

Some studies suggest that gastric resection has
even more sustained detrimental effects. Lee et a/*®
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studied a group of long-term survivors after distal
gastrectomy (DG). They compared 126 patients 5
years after surgery to a group of healthy controls.
Using the QLQ-C30 and STO-22 they found that
the surgical patients scored higher for emotional
functioning and fatigue but scored worse for nausea
and vomiting, financial difficulties, eating restrictions
and body image®, While there may be issues with the
methodology of comparing gastric cancer survivors to
healthy individuals awaiting a routine screening exam,
the study does underline the persistence of impaired
QoL after resection. Earlier studies had found similar
results in long-term survivors, although the specific
elements of QoL affected by surgery varied across the
studies™’?*,

DG vs TG for distal gastric cancers

For distal gastric lesions, the decision to perform a DG
vs a TG is typically made based on oncologic principles,
but the effects of the procedure on QoL should also be
considered. In his review published in 1992, Bozzetti et
al®* surmised that “when two surgical procedures are
compared, if the oncological results are the same, the
operation which is associated with the least discomfort
and impairment of the QoL should be chosen”. Early
advocates for the routine use of TG for gastric cancer
quoted the reduced risk of recurrence and elimination
of the risk of a second cancer*®. While there is a
statistically significant yet small risk of recurrence in
the remaining distal stomach, there is high quality
evidence showing equivalence in 5-year survival
between the two procedures’*!l. Moreover, there is
no increased risk of mortality with either procedure'.
Therefore, as long as oncologic margins are negative,
the “best” procedure would be that which affords the
best QoL.

Using a number of indices, Davies and coworkers
studied QoL over the first year after surgery in 47
patients undergoing either DG or TG\, At one-year,
those who had undergone DG had a significantly
better QoL than those in the TG group. In fact, the QoL
in the DG group was better after surgery than it was
preoperatively. The inferior QoL associated with TG
has been confirmed over multiple studies in the years
sinceP®>**1, Kim et al* followed a cohort of over 450
Korean patients through the first post-operative year.
Those patients that underwent TG developed alterations
in social functioning, pain, insomnia, reflux and dry
mouth that did not return to baseline, although those
same symptoms normalized in those undergoing DG.
Overall QoL was also affected, being more likely to
return to baseline in the DG group as compared to the
TG group. Similarly, Rausei et al** showed that TG
is associated with a number of upper-gastrointestinal
tract symptoms, including reflux, leading to a negative
impact on overall QoL.

Not every study has shown a difference in
QoL between the two procedures. Munene et a/*"

Raishidenge ~ WJG | www.wjgnet.com

McCall MD et a/. Quality of life in gastric cancer

followed 43 patients after distal or TG in a Canadian
centre. Using the FACT-Ga instrument, there was no
difference in QoL between DG and TG over the study
period. On the other hand, in patients undergoing
TG, there was a measurable decline in function as
evaluated by the Karnofsky performance status. A
more recent study from the United Kingdom found
similar values in post-operative global QoL although
those undergoing TG had worse dysphagia and eating
restrictions. While these latter two studies are likely
hampered by low sample sizes and survey response
rates, they do add to the portrait of overall impairment
in those undergoing TG as compared to DG. In all, if
it is possible to perform an adequate resection with
negative margins by DG, then this will result (on
average) in an improved QoL at no cost to overall
survival.

Influence of method of reconstruction after DG

There are multiple methods for re-establishing
gastrointestinal continuity after DG. The Billroth T (BI),
Billroth T (BII) and Roux-en-Y (R-Y) reconstructions
are most frequently employed, although there
are many variations of each technique and the
“best” reconstruction option is controversial (Figure
2A). The BII anastomosis (gastrojejunostomy)
is associated with increased bile reflux, biliary
gastritis, dumping symptoms and the possibility of
remnant stomach cancer®>*, Bile reflux and biliary
gastritis are substantially less common following
a R-Y reconstruction®***%*1, The advantage of a
BI anastomosis (gastroduodenostomy) is that it is
more “physiologic”, maintaining the normal stream
of gastric contents into the duodenum. However, this
is not technically feasible in the majority of instances
of resections for gastric cancer, where a small gastric
remnant is remaining. That is, following a radical
DG, the distance between proximal gastric remnant
and duodenal stump is too great to enable a tension-
free anastomosis. In addition to these technical
considerations, there are regional preferences (as
well as preferences by surgeons). For example, a B
II anastomosis is most frequently performed in
North America and Europe; in the East, BI and R-Y
reconstructions are more common®>**,

There is no evidence that the method of recon-
struction has any influence on oncological outcomes.
Therefore, the choice of anastomosis should be
heavily influenced by functional considerations
and QoL. Non-randomized studies have not shown
convincing differences in QoL, although the incidence
of bile reflux symptoms and endoscopic evidence of
reflux are least common following R-Y®**#*) There
are also at least two randomized controlled trials
evaluating the influence of anastomotic technique on
functional and QoL outcomes. Lee et al*® reported
on 159 DG patients randomized to BI, BII or R-Y
reconstruction. There was no overall difference in
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Figure 2 Resection and reconstruction options for distal (A) and proximal gastric cancers (B).

QoL between the three techniques, although those
with a R-Y developed less frequent biliary reflux as
determined by endoscopy. Similarly, Takiguchi et
al*? randomized patients to BI and R-Y and studied
postoperative QoL. Despite worse reflux symptoms
in the BI group, there was no difference in QoL in
the two groups. It is interesting that reflux and its
symptomatic manifestations have little impact on QoL.
This may be because, in the majority of individuals,
these symptoms can be effectively managed by
pharmacological therapy.

Role of proximal gastrectomy

For tumors of the cardia and proximal stomach,
the surgeon is similarly faced with the decision on
the best approach to extirpating the tumor. It is
unclear whether patients derive any benefit from the
remaining distal stomach with a proximal gastrectomy
(PG) as opposed to performing a TG (Figure 2B).
Oncologically, PG and TG should be equivalent
procedures, provided clear resection margins are
achieved, as the chance of metastasis to distal gastric
nodes is uncommon®®. Indeed, multiple studies
have demonstrated equivalence in survival® >, The
operative decision may then revolve around QoL and
functional differences.

While multiple studies have been conducted to
attempt to answer this question, many of them are
hampered by a lack of validated QoL data™*>*>%,
Takiguchi et a/®® reviewed nearly 400 patients of
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which 193 underwent proximal gastrectomy. Overall,
QoL after PG was similar to QoL after TG, although
PG patients benefited from reduced dumping and less
need for additional meals. Some would argue that
the removal of the lower esophageal sphincter in the
setting of an intact distal stomach would predispose
to reflux. While this could lead to a reduced QolL, a
recent study showed that, even though one third of
patients with PG had endoscopic signs of esophagitis,
only two patients reported symptoms[57]. Moreover,
QoL measured with the FACT-E questionnaire was
not reduced in the early post-operative period and
increased steadily over time. Reflux was only reported
as “"mild” by most patients, possibly because all
were prescribed a proton-pump inhibitor. Conversely,
Karanicolas and coworkers found that patients
undergoing PG developed significantly more clinical
reflux and nausea, as well as a diminished global QoL
compared to those undergoing TG or DG, A large
meta-analysis incorporating nearly 1100 patients
reported that PG was associated with higher morbidity,
including increased reflux esophagitis and anastomotic
stenosist™. Still another study found increased rates of
severe esophagitis in the TG group™.

In summary, the role of proximal gastrectomy is
still uncertain. While PG is an equivalent oncologic
procedure to TG, it may predispose to worsened clinical
reflux and QoL. There do not seem to be any obvious
QoL benefits to PG, and patients seem to manage
reasonably well without a remnant distal stomach.
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Surgery for gastroesophageal junction tumors

The surgical approach to gastroesophageal junction
(GEJ) tumors can depend on pre-operative workup,
the exact location of the tumor, and surgeon
preference. Siewert et al®® divided these tumors into
three subtypes based on their anatomic location,
a classification that has been updated in the most
recent TNM staging system!®®. Surgical options
include extended TG or esophagectomy with both
transabdominal and transthoracic approaches.

From an oncologic standpoint, for GEJ tumors
there is no apparent difference in survival between
gastrectomy and esophagectomy. While there are
no randomized controlled trials, a recent systematic
review supports this claim™'. Likewise, morbidity
and mortality rates are comparable for the two
techniques'.However, there may be differences
in their effects on QoL. Barbour et a/®* compared
pre-operative QoL to post-operative values in those
undergoing either esophagectomy or gastrectomy
for Siewert I -l tumors. Using the QLQ-C30
questionnaire, they found that those undergoing
gastrectomy had better overall QoL and social function.
Fatigue was also less common following gastrectomy
than following esophagectomy. However, all those
selected for gastrectomy in this study had Siewert
I tumors, and this inherent difference in the groups
may interfere with any conclusions that can be drawn.
Spector and colleagues also reported that patients
undergoing esophagogastrectomy had gastrointestinal
symptoms more frequently than those who received
a gastrectomy with R-Y reconstruction’®®. While it is
difficult to make concrete recommendations based on
these data, the preponderance of information suggests
that QoL is inferior after esophagectomy compared
to after gastrectomy. The reasons for this are likely
multifactorial including type of incision, difficulties in
post-operative food intake, patient selection and tumor
location.

Influence of the extent of lymphadenectomy

It is known that metastasis to lymph nodes is an
early event in gastric cancer and as such, lymph
node dissection is recommended as part of a cura-
tive resection. The optimal extent of lymph node
dissection is less clear. The minimal procedure would
include removal of the perigastric lymph nodes, a D1
lymph node dissection. In comparison, a D2 nodal
dissection would include those in a D1 dissection
in addition to nodes surrounding the celiac axis,
left gastric artery, common hepatic artery, splenic
artery and splenic hilum. It is still unclear whether
a D2 lymphadenectomy is beneficial. In non-Asian
countries, the available randomized series have not
demonstrated a survival benefit associated with
extended lymphadenectomy!®*®, However, these
studies have been criticized for high mortality rates
and study protocol violations®®. In Asian centers, D2
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lymphadenectomy is routinely performed and the
procedure is associated with a survival benefit when
performed by experienced surgeons®®’’.

The effects of extended lymphadenectomy on
QoL are poorly understood. In the Dutch trial, there
was a higher mortality rate, complication rate and
reoperation rate in the group that underwent a D2 lym-
phadenectomy, but QoL was not directly measured®,
In a retrospective study from Spain in which QoL was
determined using the QLQ-C30 questionnaire, there
was no difference in QoL between patients who had
had a D1 and D2 lymphadenectomy™®®, Rausei et a/f**!
found a significant increase in patient-reported nausea
and belching with D2 lymphadenectomy. More studies
are warranted in Asia and the West on the effects of
extended lymphadenectomy on operative outcomes,
survival and QoL, particularly with more contemporary
adjunctive therapies such as postoperative radio-
therapy or perioperative chemotherapy.

Laparoscopic vs open gastrectomy
Laparoscopic procedures for gastric cancer are now
becoming more widely utilized. In Eastern centers, the
laparoscopic approach is commonly applied. However,
in the West the adoption has been much slower. This is
likely due to the steep learning curve, the complexity
of the procedure, as well as patient characteristics'®.
There have now been a number of randomized
controlled trials”®”# and at least one meta-analysis'”>
showing equivalent oncologic outcomes between
laparoscopic and open approaches. Additional reported
benefits of the procedure include decreased length
of hospital stay, reduced blood loss, and earlier
resumption of oral intake. An additional important
reason to perform minimally invasive techniques is to
improve patient QoL. In fact there is good evidence
supporting this. Kim et a”*! performed a randomized
controlled trial comparing laparoscopic DG to open DG.
Using validated QoL questionnaires, they found that
a laparoscopic DG was associated with a significantly
better global QoL in the first 3 mo after surgery, as
well as higher scores in the physical, emotional and
social subscales during this immediate postoperative
period. Kobayashi et al** found that the laparoscopic
approach led to superior QoL in the early postoperative
period but that these differences disappeared by one
year after surgery.

PALLIATIVE PROCEDURES AND QOL

For those with locally unresectable or metastatic
disease, treatment is directed towards palliation.
Palliation has been defined by the WHO as an
approach that improves QolL, provides relief from
pain and intends neither to hasten nor postpone
death”. Bleeding, obstruction, malnutrition and pain
must be identified and treated if possible”™., It is in
these patients that it is especially imperative that any
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treatments have a minimal impact on QolL, as lifespan
may be measured in weeks to months. Unfortunately,
there is a paucity of data to inform the clinician on
the best approach to palliation, including the QoL
cost-to-benefit ratio for any treatment. Indeed,
palliative treatments are presently largely decided by
a physician based on prior experiences in conjunction
with the patients’ wishes”. In these circumstances,
great clinical judgment is an asset to the surgeon
considering a palliative procedure.

Palliative resection

There is evidence that gastric resection in the palliative
setting can lead to a survival benefit, but only in
a highly selected group of patients’®7%), A meta-
analysis of 10 studies showed that those undergoing
resection had a 2.5-fold higher overall survival rate
than those treated conservatively™!. The subset
that derived a survival benefit consisted of younger
patients with a higher performance status, lower
tumor burden and a favorable histology. In addition,
the best overall survival was observed in those who
were able to receive postoperative chemotherapy™®®".
Individuals with disseminated peritoneal disease,
bilobar liver metastases, and metastases in more
than one organ were least likely to derive a survival
benefit. Emergency surgery for bleeding, obstruction
or perforation is associated with a shorter survival than
operations done electively™®.

Unfortunately, there are few studies employing
validated and reliable QoL questionnaires that
definitively direct clinical decisions on when palliative
gastric surgery is effective. Mahar and coworkers
summarized the available studies to date in a recent
systematic review™. Nine studies were included, with
over 75% of patients with stage IV disease. However,
results of this review were limited as none of the
included studies employed validated QoL measurement
tools. Instead they used surrogate markers of QoL
such as time to oral intake, length of postoperative
hospital stay, hospital re-admission and analgesic
use”®®4, Since that review, Kulig et a®™ published a
study comparing QoL in those undergoing curative
resection for gastric cancer to those with metastatic
disease undergoing either non-resectional surgery or
gastric resection. Those undergoing a resection in the
face of metastatic disease survived 6 mo longer than
patients undergoing non-resectional surgery, although
the role of selection on this observation could not be
measured. On the other hand, the post-operative QoL
in those with metastatic disease declined progressively
following surgery, even if a non-curative resection was
performed. This study would have perhaps benefited
from inclusion of a group of non-surgical patients
(receiving best supportive care) for comparison,
although the role of selection bias remains significant
in any such retrospective studies.
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Palliative surgical bypass vs stenting

Gastric outlet obstruction (GOO) is a troublesome
complication of advanced pancreatic and distal
gastric cancer. Traditionally, this has been treated
with gastrojejunostomy, but endoscopic stenting is
another alternative that should be considered. Gastro-
jejunostomy can be associated with good functional
outcome but is also associated with significant
morbidity®®”), The laparoscopic approach is an option
but is not necessarily associated with a significant
benefit®®. More recently, endoscopic stenting has
become an attractive alternative that forgoes the need
for an abdominal procedure. A meta-analysis that
included multiple cancer types, showed resumption
of oral intake in 89% with minimal morbidity™®®. Late
stent failure, mainly due to tumor infiltration, was seen
in 18%. In 2010, a randomized trial was conducted
comparing gastrojejunostomy to endoscopic stenting
in those with GOO™, Gastrojejunostomy was superior
in terms of longer-term patency and a less common
need for reintervention. Of note, < 10% of these
patients had gastric cancer. QoL was measured using
the QLQ-C30 and did not differ between the two
methods.

It is very difficult, at this point, to make sweeping
recommendations on the best method of surgical
palliation in terms of improving and/or preserving
QoL. Highly selected patients will derive a survival
benefit from resection, usually months at best; the
QoL benefits over best supportive care are poorly
documented. As illustrated in Figure 1, the goal of
any palliative procedure is to provide an improvement
of QoL while minimizing complications. The time
course for improvements of QoL should also be
quicker than for a curative procedure. This is where
palliative stenting may be advantageous, allowing
a patient to return to eating sooner, avoiding a
prolonged hospitalization, and avoiding the significant
recovery from major surgery. On the other hand,
the disadvantage of stenting is the possible need for
reintervention in individuals with a longer survival. In
general, however, in the palliative setting for gastric
cancer, it is uncommon for individuals to require
reintervention after stenting. This is something that
will require re-evaluation, though, as more effective
systemic therapies are introduced to practice (Table 3).

GASTRECTOMY FOR ONCOLOGIC
PROPHYLAXIS

Up to 3% of gastric cancers arise from a hereditary
predisposition syndrome such as HDGC*®¥, For
patients with a significant family history of gastric
cancer, genetic testing is recommended, leading to
the diagnosis of a germline mutation in the tumor
suppressor gene E-cadherin (CDH1) in 25%-30%""%%4,
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Type of surgical therapy

Quality of life summary

Resection for cure

DG leads to better QoL

TG is superior to PG for proximal cancers

For GEJ tumors, abdominal procedures are associated with better QoL

Laparoscopy is likely associated with quicker attainment of post-operative QoL

Palliative resection

Goal is return to baseline QoL
Non surgical (less invasive) procedures are desirable

Surgical resection only in highly selected individuals - excellent performance status and life expectancy

Prophylactic gastrectomy

Goal is to improve QoL

Total gastrectomy is essential

Similar post-operative reduction in QoL as for confirmed malignancy

Goal is return to pre-operative baseline

Further studies required

DG: Distal gastrectomy; TG: Total gastrectomy; QoL: Quality of life; GE]: Gastroesophageal junction.

Carriers of the CDH1 gene have a 70%-80% lifetime
risk of gastric cancer. In view of that high risk and
because early endoscopic detection of HDGC is
difficult, prophylactic gastrectomy is recommended
over frequent endoscopic surveillance®®***”), In young,
healthy patients who undergo a TG the mortality rate
is less than 1%,

The majority of literature on QoL after gastrectomy
revolves around those with diagnosed malignancy.
The impact of QoL in those undergoing prophylactic
gastrectomy is largely unexplored. Indeed, as prophy-
lactic gastrectomies are more commonly considered,
further data to inform candidates on the effects of the
procedure on QoL will become essential. Candidates
for prophylactic gastrectomy are in fact considering
a life-altering procedure. Not all will have a confirmed
genetic predisposition; some will consider the procedure
because of a significant family history. In this setting,
candidates will be exposed to all the immediate risks
(e.g., bleeding, anastomotic leak, etc.) and longer-
term complications of TG (e.g., weight loss, diarrhea,
dumping syndrome), as well as any less-well understood
psychological and emotional effects.

Perhaps the best information that is available
is from Worster et al®®!, who followed a group of
sixty patients undergoing prophylactic gastrectomy.
Using validated QoL questionnaires, they found no
difference in pre-operative scores between those with
a confirmed CDH1 mutation and those without. Similar
to patients undergoing gastrectomy for confirmed
malignancy, these patients experienced a post-
operative reduction in QoL indices, particularly physical
and mental functioning scores. These returned to
baseline by the one-year mark at the latest. However,
a number of symptoms were more persistent,
including diarrhea, fatigue, discomfort with eating,
reflux and distorted body image. This highlights
the importance of pre-operative patient preparation
and counseling. The decision-making process that
at-risk patients travel through on the way towards
prophylactic gastrectomy is complex®, Clearly
stating post-operative expectations in terms of body
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image, weight loss and difficulties with eating may
enhance the decision-making process and improve
post-operative QoL.

It is clear that QoL data are lacking in the area
of prophylactic gastrectomy. Patients are likely in a
wholly different pre-operative mindset than those with
diagnosed malignancy, looking forward to a procedure
that will alter their life substantially in order to prevent
a malignancy they will likely - but not inevitably -
develop. Gaining insight into the post-operative QoL
outcomes with further research will no doubt lead to
improved QoL through improved patient education.

CONCLUSION

In recent years, there has been significant progress in
defining and measuring QoL for patients with gastric
cancer and patients undergoing gastric procedures.
In general, there has been an improved appreciation
of the importance of QoL as an outcome that must be
considered in the context of survival and performance
status. Further studies will be required to define the
QoL cost-benefit ratio in palliative gastric procedures
as well as in prophylactic gastrectomies. Moreover,
it is likely that, as more effective systemic therapies
for gastric cancer are developed, the appropriateness
of surgery will have to be constantly re-evaluated.
QoL will be a critical outcome measure as these
developments unfold.
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