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Abstract

Background Esophagectomy with gastric tube recon-
struction and extended transhiatal gastrectomy with Roux-
en-Y reconstruction are alternative procedures in current
therapeutic concepts for adenocarcinoma of the esophag-
ogastric junction (AEG). The impact of these operations on
long-term health-related quality of life (HRQL) is incom-
pletely understood.

Methods Patients with cancer-free survival of at least
24 months after esophagectomy (ESO) or extended gas-
trectomy (GAST) for AEG were identified from a pro-
spectively maintained database. EORTC questionnaires
were sent out to assess health-related general (QLQ-C30)
and cancer-specific (OG-25) quality of life. Numeric scores
were calculated for each conceptual area and compared
with those of healthy reference populations.

Results 123 patients (ESO n = 71; GAST n =152)
completed the self-rated questionnaires. HRQL was con-
sistently lower in surgical patients (GAST and ESO)
compared with healthy reference populations. Also, there
was a general trend for a better HRQL in GAST compared
with ESO patients. This trend was statistically significant
for physical function (p = 0.04), dyspnea (p = 0.02), and
reflux (p = 0.03). Subgroup analysis revealed no signifi-
cant differences between patients with or without prior
neoadjuvant therapy.
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Conclusions After mid- and long-term follow-up, HRQL
after extended gastrectomy with Roux-en-Y reconstruction
is superior to that after esophagectomy and gastric tube
reconstruction. Improved HRQL after gastrectomy is
mainly due to less pulmonary and reflux-related symptoms.
Our findings may influence the choice of the surgical
strategy for patients with AEG.

Keywords Esophagogastric junction cancer - Surgery -
Quality of life

Introduction

The prognosis of patients with adenocarcinoma of the
esophagogastric junction (AEG) is generally limited.
However, along with the introduction of new multimodal
treatment concepts during the last two decades, long-term
survival in up to 55 % of patients has been reported in
surgical series from dedicated centers [l, 2]. Although
cured from cancer, these patients often experience con-
siderable therapy-related impairment of quality of life
(HRQL) [3-6]. Among other factors, the choice of the
surgical procedure may have an important impact on
postoperative well-being. For Siewert type II and small
Siewert type I carcinomas of the esophagogastric junction,
extended gastrectomy with D2 lymphadenectomy includ-
ing distal esophageal resection and reconstruction with a
long jejunal loop according to Roux-en-Y in the lower
mediastinum is typically performed. As an alternative,
these tumors can be resected by transthoracic esophagec-
tomy with radical two-field lymphadenectomy and recon-
struction with a gastric pull-up procedure. From an
oncological point of view, both strategies are equally
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justified by the topography of the lesions and their corre-
sponding lymphatic drainage [7].

The purpose of this study was to compare long-term
HRQL in patients that underwent one of the surgical pro-
cedures described above for adenocarcinoma of the
esophagogastric junction.

Materials and methods
Patients and therapeutic concepts

643 patients underwent curative (RO) surgery for carci-
noma of the esophagogastric junction in our department
between June 1996 and December 2008. In this population,
a transthoracic esophagectomy with radical two-field
lymphadenectomy and reconstruction with a gastric pull-up
procedure (ESO) was done in 366 patients, and an extended
gastrectomy with D2 lymphadenectomy and resection of
the distal esophagus and anastomosis in the lower medi-
astinum (GAST) was performed in 277 patients.

250 ESO and 107 GAST mid- to long-term survivors
with a follow-up of at least 24 months were identified from
a prospectively maintained database. All patients were free
of recurrence and under active surveillance with annual
computed tomography and endoscopy. Questionnaires
were sent out to all patients of the ESO and GAST groups.
Patients were instructed to fill in the questionnaires by
themselves. 170 patients responded with a complete set of
QOL data. Of these patients, 47 were excluded due to the
following reasons: cervical anastomosis (n = 11), colonic
interposition (n = 8), incomplete questionnaire (n = 3),
and squamous cell carcinoma (n = 25). Clinical details of
the remaining 123 study patients are summarized in
Table 1.

36 of 123 patients (29 %) received neoadjuvant therapy
before surgery. Neoadjuvant treatment was generally rec-
ommended for patients with advanced local tumor growth.
Neoadjuvant therapies were done according to

standardized recommendations that have been described in
detail elsewhere [8].

All patients undergoing esophagectomy underwent a
standardized Ivor-Lewis procedure that has been described
in detail elsewhere [9, 10]. The abdominal part of the
operations (abdominal lymphadenectomy and gastrolysis)
was done laparoscopically in 50 patients, and via laparot-
omy in 21 patients.

All patients undergoing extended gastrectomy under-
went a standard open surgical procedure including D2-
lymphadenectomy and reconstruction with a long jejunal
segment according to Roux-en-Y.

All patients fulfilling the criteria for HRQL assessment
had an uneventful perioperative course without anastomo-
stic leakage or endoscopic evidence of stenosis. This study
was approved by our institutional review board.

Quality of life assessment

HRQL data was collected through the validated EORTC
core questionnaire (QLQ C-30) and the cancer-specific
module (QLQ OG-25). Validation of the questionnaires has
been described elsewhere [11-15]. The QLQ C-30 version
3.0 is a standardized questionnaire that was developed to
assess quality of life in cancer patients. It includes nine
multi-item scales: a Global Health Status (GHS) scale, five
functional scales (physical, role, cognitive, emotional, and
social functioning), three symptom scales (fatigue, pain,
and nausea) and six single-item scales (dyspnea, insomnia,
appetite loss, constipation, diarrhea, and financial difficul-
ties). The module QLQ OG-25 is designed to document
esophageal cancer-specific symptoms and side effects. Its
25 questions transform into one functional scale (body
image), six multi-item scales (dysphagia, problems with
eating, reflux, odynophagia, pain and discomfort, and
anxiety), and nine single-item scales (eating with others,
dry mouth, trouble with taste, trouble swallowing saliva,
choking when swallowing, trouble with coughing, and
trouble talking, weight loss, and hair loss). Questionnaires

Table 1 Selected

ESO (n =171) GAST (n = 52) p
characteristics of the 71 patients
treated with Ivor-Lewis Mean age at FU (years, range) 67 (38-87) 73 (22-91) <0.05
gzogzsiiifstotrr?;tis\?i)thand the Follow-up (years, range) 5.6 (3-15) 7.5 (2.5-13.5) <0.05
extended gastrectomy (GAST) Sex ratio (M:F) 62:9 36:16 <0.05
UICC 0 7 (9.9 %) 0 (0 %) n.s.
UICC I 47 (66.2 %) 22 (42.3 %) <0.05
UICC Ila 7 (9.9 %) 5 (9.6 %) n.s.
UICC IIb 6 (8.5 %) 7 (13.5 %) n.s.
UICC 1L 3 (4.2 %) 10 (19.2 %) <0.05
The Union internationale contre Neoadjuvant therapy 28 (39.4 %) 8 (18.1 %) <0.05
le cancer (UICC) classification Laparoscopic gastrolysis 50 (70.4 %) n.a. n.a.

was used for tumor staging
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were sent out and patients were asked to send them back
after filling in all questions by themselves. Missing data in
the returned questionnaires were completed by telephone
interview. Scoring algorithms have been developed by the
EORTC [16]. All answers were transformed linearly to
scores ranging from 0 to 100. Missing data were handled
according to the EORTC scoring manual. Mean scores with
standard deviations (SD) were calculated. For functional
scores and global QOL, higher scores represent better
function and QOL. In symptom scales, higher scores
indicate worse symptoms. Prevalence of symptoms was
graded into the categories “symptoms” and “no symp-
toms” based on a score of at least two (“a little”’) in any
question within a scale or relating to a single item.

Reference populations

HRQL data obtained by the European Organization for
Research and Treatment of Cancer (EORTC) QLQ C-30
were compared to a published reference from 7802 healthy
volunteers (age ranging from 40 to 80 years; 52 % males
and 48 % females) provided by the EORTC [11], and
EORTC OG-25 data were compared to a published refer-
ence from 4910 healthy volunteers (age ranging from 40 to
79 years; 69.9 % males and 30.1 % females) [15].

Assessment of data and statistical analysis

All data collected were entered into an Excel spreadsheet
(Microsoft Office 2000®, Microsoft Corporation, Red-
mond, WA, USA). Statistical analysis was performed with
Statistica® (StatSoft, Tulsa, OK, USA). Mann—Whitney,
Kruskal-Wallis, and > tests were used as appropriate. A
p value of <0.05 was considered statistically significant.

Results

Global health score, functional scales, symptom scales,
and single items of the EORTC QLQ C-30 (Table 2;
Fig. 1)

We found a general trend for a lower HRQL in surgical
patients (GAST and ESO groups) compared with the
published healthy reference [11]. For HRQL scores, this
trend was statistically significant (p < 0.05) in all scales
and items except for emotional function, cognitive func-
tion, and pain in the ESO group, and in all scales and items
except for global health score, emotional function, cogni-
tive function, pain, and constipation in the GAST group.
Likewise, the prevalence of symptoms was generally
lower in the reference group compared with the surgical
groups. This trend was statistically significant (p < 0.05)

@ Springer

for all symptoms except fatigue, pain, and insomnia in the
ESO group and fatigue, pain, dyspnea, insomnia, and
constipation in the GAST group.

Comparing patients of the ESO and GAST groups, we
found a uniform trend for superior HRQL scores and lower
prevalences of symptoms in gastrectomy patients. This
trend was statistically significant for the HRQL scores of
physical function (p = 0.04) and dyspnea (p = 0.02).

Subgroup analysis revealed no significant differences
between patients with or without neoadjuvant therapy (data
not shown).

Organ-specific QOL of the EORTC OG-25 (Table 3)

We found a general trend for a lower HRQL in surgical
patients (GAST and ESO groups) compared with the
published healthy reference [15]. For HRQL scores, this
trend was statistically significant (p < 0.05) in all scales
and items except for body image, trouble with taste, and
trouble with talking in the ESO group, and in all scales and
items except for trouble with taste and trouble with talking
in the GAST group.

Likewise, the prevalence of symptoms was generally
lower in reference individuals compared with the surgical
groups. This trend was statistically significant (p < 0.05)
for all symptoms except problems with eating and anxiety
in the ESO group and problems with eating, reflux, anxiety,
trouble with taste, trouble with coughing, and trouble with
talking in the GAST group.

In contrast, there was no consistent trend for superior
HRQL scores or lower prevalences of symptoms after
extended gastrectomy compared with patients after
esophagectomy and gastric tube reconstruction. However,
after esophagectomy, a significantly higher score indicating
a reduced HRQL was found for reflux (p = 0.03).

Subgroup analysis revealed no significant differences
between patients with or without neoadjuvant therapy (data
not shown).

Discussion

Since its introduction in 1987 [17-19], Siewert’s classifi-
cation of adenocarcinoma of the esophagogastric junction
(AEG) has become a standard clinical tool to guide ther-
apeutic decision making. In Siewert type I, the center of the
tumor mass is located between 5 and 1 cm above the z-line,
in type II from 1 cm above to 2 cm below the z-line, and in
type III tumors 2-5 cm below this anatomical landmark.
There is general agreement that AEG I should be treated
with subtotal esophagectomy and resection of the proximal
stomach, whereas patients with AEG III should undergo
extended gastrectomy with transhiatal resection of the



Quality of life after EG junction cancer

315

Table 2 Global health score (GHS), functional scales, and symptom scales of the EORTC QLQ C-30 in patients treated with esophagectomy
(ESO) and extended gastrectomy (GAST) compared with normal values provided by the EORTC [11]

ESO (n = 70) GAST (n = 50) Normal value (n = 7802) p values

Mean Symptoms Mean Symptoms Mean Symptoms  ESO/GAS ESO/normal GAS/normal

score (%)* score (%)* score (%)*
GHS 60.0 (21.2) na 65.5 (23.6) na 71.2 (224) na ns <0.05 ns
Physical function 73.7 (19.2) na 79.7 (20.5) na 89.8 (16.2) na <0.05 <0.05 <0.05
Role function 64.8 (30.2) na 70.0 (29.9) na 84.7 (25.4) na ns <0.05 <0.05
Emotional function 64.2 (29.0) na 68.0 (30.0) na 76.3 (22.8) na ns ns ns
Cognitive function 78.1 (25.8) na 77.0 (27.1) na 86.1 (20.0) na ns ns ns
Social function 63.1 (29.5) na 71.3 (33.7) na 87.5(229) na ns <0.05 <0.05
Fatigue 422 (28.0) 61 (859) 35.6(29.3) 40(80.0) 24.1(24.0) na ns <0.05 <0.05
Nausea 15.2 (21.4) 34 (48.6) 183 (33.5) 17 (34.0) 3.7 (11.7) na ns <0.05 <0.05
Pain 29.0 (31.0) 61 (87.1) 247 (31.3) 39 (78.0) 209 (27.6) na ns ns ns
Dyspnea 44.8 (33.5) 52 (74.3) 247 (30.7) 22 (44.0) 11.8 (22.8) 1946 (25.2) <0.05 <0.05 <0.05
Insomnia 38.6 (31.4) 49 (70.0) 36.0 (34.2) 30 (60.0) 21.8 (29.7) 3280 (42.3) ns <0.05 <0.05
Appetite 21.0 (29.0) 28 (40.0) 18.0 (28.7) 16 (32.0) 6.7 (183) 1117 (144) ns <0.05 <0.05
Constipation 16.7 (25.9) 24 (34.3) 12.0(23.1) 13 (26.0) 6.7 (18.4) 1104 (14.3) ns <0.05 ns
Diarrhea 36.2 (33.0) 46 (65.7) 34.7 (33.6) 30 (60.0) 7.0 (18.0) 1206 (15.6) ns <0.05 <0.05
Finances 224 (339) 26 (37.1) 22.7(33.3) 19 (38.0) 9.5(233) 1346 (174) ns <0.05 <0.05

Data are expressed in means (standard deviation) and prevalence of symptoms (%)

o«

% Patients who answered “a little,

na not applicable, ns not significant

GHS

Social function 7077 ¢ Physical function

e e+ ESO
=& GAS

. EORTC Reference
Cognitive . 2

X Role function
function

Emotional
function

Fig. 1 Spider graph representing mean scores for global health
(GHS) and functional scales of the EORTC QLQ C-30 in patients
after Ivor-Lewis esophagectomy (squares), after extended gastrec-
tomy (triangles), and in the EORTC reference population [11]

distal esophagus [20]. In contrast, there is uncertainty
regarding the ideal therapeutic strategy for AEG type II. In
this specific situation, both procedures have been shown to
be oncologically equivalent and to provide similar long-
term survival rates [1, 7, 20]. As a consequence, most
current guidelines recommend performing either esopha-
gectomy with resection of the proximal stomach and
reconstruction with a gastric tube or, as an alternative,
extended gastrectomy with transhiatal resection of the
lower esophagus and reconstruction with a Roux-en-Y
jejunal limb [8]. It is evident that the diagnosis of AEG has

quite a bit,” or “very much” to any question within a scale or to a single item

a significant influence on general and organ-specific
HRQL. Curative surgery generally aims at healing the
patient and re-establishing HRQL as complete as possible.
In this specific entity, these goals are difficult to achieve
due to the oncological aggressiveness of the disease, due to
the complexity of the surgical interventions (with a con-
siderable risk of morbidity and mortality), and due to the
inevitable surgical mutilation of the patient (with consid-
erable postoperative changes of the foregut anatomy and
subsequent functional deficits).

The published evidence on mid- and long-term HRQL
after esophagectomy and gastrectomy is controversial.
From other research, we know that significant recuperation
of HRQL takes place during the first 1-2 years [4, 14], and
recovery to levels similar to that of a healthy reference
population has been documented in a number of studies
[21-25]. Likewise, we could demonstrate in an earlier trial
that 50 % of mid- and long term survivors of the Ivor-
Lewis procedure for esophageal cancer came out with a
HRQL similar to that of a healthy reference population
[26]. However, significantly reduced long-term HRQL as
compared with matched reference populations has also
been described [5, 27-29]. Our study confirms the latter
hypothesis that long-term HRQL after major upper-GI
surgery remains reduced in a number of aspects, and we
must accept that complete recovery did not take place in
the majority of patients.

@ Springer
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Table 3 Symptom scales of the EORTC OG-25 treated with esophagectomy (ESO) and extended gastrectomy (GAST) compared with published

normal values [15]

ESO (n = 71) GAST (n = 52) Normal value (n = 4910)  p values
Mean Symptoms  Mean Symptoms  Mean Symptoms ESO/  ESO/ GAS/
score (%)* score (%)* score (%)* GAS normal  normal
Body image  85.0 (28.1) na 75.6 (33.7) na na na na na na
Eating 11.9 (14.2) 38 (53.5) 16.0 (20.3) 28 (53.9) 2.9 (9.9 291 (14.3) ns <0.05 <0.05
Dysphagia  30.2 (23.0) 61 (85.9) 29.7 (26.0) 40 (76.9) 0.8 (5.5) 216 (4.4) ns <0.05 <0.05
Reflux  31.5 (29.8) 53 (74.6) 21.8 (29.1) 25 (48.1) 6.7 (15.4) 1084 (22.5) <0.05 <0.05 <0.05
Odynophagia  13.6 (20.2) 32 (45.1) 18.3 (24.3) 25 (48.1) 1.5 (8.2) 305 (6.2) ns <0.05 <0.05
Pain and discomfort 23.9 (28.4) 39 (54.9) 25.3 (33.6) 24 (46.2) 7.6 (16.9) 1257 (25.6) ns <0.05 <0.05
Anxiety 47.0 (34.7) 55 (77.5) 47.8 (33.5) 44 (84.6) na na ns <0.05 <0.05
Eating with others  13.6 (24.9) 20 (28.2) 18.0 (33.3) 14 (26.9) 1.3 (8.9) 141 (2.9) ns <0.05 <0.05
Dry mouth  26.8 (34.1) 34 (47.9) 23.7 (29.8) 26 (50.0) 11.5 (23.0) 1237 (25.5) ns <0.05 <0.05
Trouble with taste 94 (19.7) 15 (21.1) 6.4 (17.5) 7 (13.5) 2.6 (12.5) 296 (6.1) ns ns ns
Trouble swallowing saliva 94 (18.8) 16 (22.5) 9.0 (23.0) 9 (17.3) 1.3 (9.2) 152 (3.1) ns <0.05 <0.05
Choked when swallowing  14.6 (21.6) 26 (36.6) 14.1 (20.2) 19 (36.5) 3.7 (13.1) 442 (9.1) ns <0.05 <0.05
Trouble with coughing  30.1 (30.9) 42 (59.2) 224 (30.1) 23 (44.2) 13.7 (23.6) 1556 (32.0) ns <0.05 <0.05
Trouble with talking 12.7 (25.4) 17 (23.9) 58 (17.1) 6 (11.5) 2.2 (11.0) 244 (5.0) ns ns ns
Weight loss  19.7 (30.6) 25 (35.2) 30.1 (34.5) 27 (51.9) 1.8 (10.5) 185 (3.8) ns <0.05 <0.05

Data are expressed in means (standard deviation) and prevalence of symptoms (%)

o«

% Patients who answered “a little,

On the other hand, our study is the first to provide a
direct comparison of long-term HRQL data in AEG
patients after extended gastrectomy with Roux-en-Y
reconstruction and transthoracic esophagectomy with gas-
tric tube reconstruction. We were able to show that HRQL
after gastrectomy is superior to that after esophagectomy.
Impaired long-term HRQL after esophagectomy was
mainly due to increased pulmonary and reflux-related
symptoms. Continuous higher levels of dyspnea in the ESO
group even 2 years after the operation might still be due to
pulmonary adhesions after the thoracic part of the Ivor-
Lewis esophagectomy. From our earlier research, we know
that the intraluminal acidity of the denervated gastric
tube—used as an esophageal substitute—normalizes over
time: more than 3 years after the operation, the 24-h pH
profile in the gastric cavity in most patients is similar to
that in healthy subjects [30]. The latter phenomenon is
associated with a rising incidence of gastroesophageal
reflux disease, macroscopic esophagitis, metaplasia, and
the need for a potent anti-reflux medication [31, 32]. Thus,
we can conclude from our study that reflux-related symp-
toms are the main cause of postoperative reduction of
HROQL in esophagectomized patients. Another finding of
interest is that patients in the GAS group showed better
performance despite their higher ages. This underlines our
assumption that extended total gastrectomy has a reduced

@ Springer
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impact on postoperative HRQL than esophagectomy and is
therefore a valuable option, even in older patients.

In a recent study covering the same scientific issue, a
comparison of the short-term (6 months) HRQL after
gastrectomy and esophagectomy for AEG was performed
using the EORTC QLQ C-30 questionnaire. As in our
study, a greater negative impact on HRQL after esopha-
gectomy compared with gastrectomy was found, and the
authors concluded that gastrectomy has the potential to
reduce the functional side effects of major upper-GI sur-
gery [33].

Our study has a number of potential limitations. First,
we cannot exclude a selection bias due to the retrospective
design of our trial. However, 48 % of the patients
responded with a complete set of data and, as no selection
was performed and loss to follow-up occurred at random,
we consider the patients to be representative of the com-
plete patient group. Also, there is an inevitable bias due to
the rather high death rate among AEG patients. Another
relevant problem may be the fact that we were not able to
compare our data to pretreatment baseline HRQL. On the
other hand, we were able to analyze two highly selective
rather homogeneous groups of patients that underwent
standardized surgical procedures. In fact, the surgical
access to the abdominal cavity for gastrolysis (laparoscopy
n = 50; laparotomy n = 21) was the only relevant
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variable. Also, the follow-up was long enough to exclude
immediate side effects of the surgical intervention during
the early recovery phase.

In summary, we can conclude from our study that

extended total gastrectomy provides a better functional
outcome than esophagectomy. Therefore, gastrectomy
should be the preferred surgical option for AEG type II
according to Siewert’s classification. Our findings may
play a significant role in the choice of surgical strategy for
patients with this oncologic entity.
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