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Background: Endoluminal vacuum therapy (EVT) has been successfully established with promising
survival rates in the treatment of anastomotic leakages after esophagectomy. It is still unclear how this
therapy affects health related quality of life (HRQOL).

Methods: HRQOL was prospectively assessed using the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-C30 (EORTC QLQ-C30) questionnaire. Assessment
was carried out prior to surgery, after discharge, 6 months and 12 months after surgery. We compared
HRQOL after EVT (n=23) to patients without anastomotic leakages as a control group (n=50). Investigated
parameters included age, sex, and localization of anastomosis, number of EVT sessions, length of ICU and
hospital stay, therapy failure, anastomotic stricture, tumour stage, neoadjuvant and adjuvant treatment,
sepsis.

Results: After esophagectomy HRQOL increased within 12 months. Compared to patients without
leakages the EVT-group showed significantly better HRQOL-scores for pain, social and emotional
functioning after discharge and 6 months after surgery. In the long-term follow up HRQOL was comparable
between the groups. After EVT age, advanced tumour stage, tumour recurrence, anastomotic strictures,
length of ICU and hospital stay and length of EVT had a significant influence on HRQOL.

Conclusions: EVT is a promising therapeutic option in leakages after esophagectomy. In the long-term,
HRQOL of EVT-treated patients is comparable to patients, who did not suffer from postsurgical leakages.
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Introduction

Anastomotic leakages after esophagectomy remain to be
a major complication leading to a prolonged ICU and
hospital stay with high risk of mortality (1,2). Standard
treatment options are endoscopic stent insertion, endoscopic
transluminal drainage or surgical revision. In the last years,
endoscopic endoluminal vacuum therapy (EVT) has been
introduced and successfully used as a new treatment option
(3,4). Several studies showed that the inflammatory septic
response can be controlled and stabilized by drainage of the
mediastinal leakage cavity and a healing of the wound cavity
can be achieved (5-11). Different studies reported good
results in short term survival of 80-96% (4,6-10,12-15).
In our department EVT was successfully established with
a significantly lower hospital mortality of septic patients
compared to stent therapy and surgical revision (6).

Up to date a study that measures health related quality of
life (HRQOL) is missing and of major interest as HRQOL
is one of the most valuable goals in a successful long-term
patient care. To classify HRQOL we compared HRQOL
after EVT with HRQOL of patients without anastomotic
leakages. Special interest was given to the influence of
the site of the anastomosis, treatment specifics, length of
ICU and hospital stay, anastomotic strictures, tumor stage,
sepsis and neoadjuvant and adjuvant treatment on HRQOL
after EVT.

Methods
Study cobort

"To exclude a sampling bias, the leakage rate and incidence of
anastomotic strictures were analyzed in all esophagus cancer
patients treated with an esophagectomy between 2008 and
2014. The results of EVT-treated patients were compared
to patients without leakages. A leakage was defined as any
insufficiency of the gastroesophageal anastomosis or suture
of the gastric conduit and included an ischemia of the upper
end of the gastric conduit adjacent to the anastomosis.
The definition of a leakage ranged from a small fistula to
a complete disrupture of the esophagogastrostomy. All
leakages were detected endoscopically.

Study design

A self-administered European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire-C30 (EORTC QLQ-C30) with an additional
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upper gastrointestinal tract questionnaire was given to
73 selected patients for a prospective analysis. Informed
consent was obtained from all patients and the study was
approved by the local ethics committee (AZ: D421/13).
A professional psycho-oncological support was offered to
all patients. Assessment was carried out prior to surgery,
after discharge, 6 months and 12 months after surgery.
The questionnaire contained 30 main questions related
to various diseases. The questionnaire has five function
scales (physical functioning, role functioning, cognitive
functioning, emotional functioning, social functioning)
and three symptom scales (fatigue, pain, nausea/vomiting).
Moreover, the questionnaire included a global health-scale,
quality of life-scale and additional parameters commonly
used to assess typical clinical symptoms and status of cancer
patients (dyspnea, appetite loss, insomnia, constipation,
diarrhea, financial difficulties). For easier interpretation, the
assessed scores were transformed to a scale ranging from 0
to 100. High levels of global health, HRQOL and function
scales indicated a higher ability. High scores of symptom-
scales indicated suffering of the patient (16).

HRQOL was prospectively analyzed for all patients. In
a second step HRQOL was tested between leakage patients
and patients without leakages. Factors that might have an
influence on HRQOL after EVT were analyzed in a third
step. Age (<67 vs. 267 years), sex, site of the anastomosis
(abdominal vs. thoracic vs. cervical anastomosis), length
of EVT (<14 vs. 214 days), length of ICU (no ICU stay
vs. <14 vs. 214 days) and hospital stay (<30 vs. >30 days),
anastomotic strictures, tumor stage and entity, type of
neoadjuvant and adjuvant treatment, tumor recurrence,
type of thoracic approach (thoracoscopy vs. thoracotomy)
and sepsis were entered in the correlation analysis. A cut-
off of 67 years was chosen as this age represents the age
of retirement in Germany. The cut-off of 30 days’ patient
hospitalization or 14 days EVT-treatment and ICU-stay
were chosen as most patients, who were treated or stayed
beyond the cut off values suffered severe complications.
As a control group, we used the prospectively assessed
HRQOL-data of patients without leakages. These patients
underwent surgery during the same time period the EV'T-
group received surgical treatment. There were no exclusion
criteria.

Esophagectomy was done by abdomino-thoracic
approach (Ivor-Lewis approach) (n=53) with thoracic
anastomosis, three-field approach (McKeown approach)
(n=16) with cervical anastomosis or abdominal-transhiatal
approach without thoracotomy (n=4) with abdominal

7 Thorac Dis 2018;10(1):228-240



230

anastomosis. The decision of the site of the anastomosis
depended on the tumor resection margin. Passage was re-
established by a gastric conduit. Anastomotic leakages
were detected by endoscopy. The resection specimen was
reviewed by the hospital’s pathologist. In patients with
anastomotic leakages an Endo-Sponge® or Eso-Sponge®
system (B. Braun, Melsungen, Germany) was used as
previously published (4-6).

Statistical analysis

Metric parameters were expressed as total numbers (%),
median or mean value + standard deviation. Comparison of
function- and symptom scores at different assessment time
points of all patients and between the treatment groups
were tested with a paired #-test. Influence of demographic
and clinical parameters on HRQOL-functioning and
symptom scores under EVT-treatment were tested by using
a one-way ANOVA. All distribution and frequencies of
medical data were compared by Pearson-Chi-Quadrat test.
A P value <0.05 was considered statistically significant. All
analyses were conducted using the Statistical Package for
Social Sciences software (version 22.0, SPSS Inc., Chicago,
IL, USA).

Results
Patient and treatment characteristics

Between 2008 and 2014, a total of 187 esophagus cancer
patients were treated by an esophagectomy at the UKSH,
Campus Kiel. The leakage rate was 33%. Patients with a
leakage were treated in 78% by EV'T, 8% by stent insertion
and 14% by surgical revision. Anastomotic strictures were
found in 9%. Strictures were found significantly more often
in patients treated with EVT (20%) (P=0.006). Due to a
small number of patients, patients with stent-treatment and
surgical revision were not included in the HRQOL analysis.

Seventy-three patients agreed to participate in the
prospective HRQOL-assessment. Of these 73 patients, 23
were treated by EVT and 50 had no leakage. Patients were
followed up for a median of 1.6 years (0-6 years). In the
study cohort, the mean age of the patients was comparable
between the groups. There were more men in both groups.
Patient’s sex was not significantly different between the
groups. An adenocarcinoma was diagnosed in 79.5%, a
squamous cell carcinoma in 20.5%. There was no difference
in the incidence of the different tumor entities. Looking at
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the tumor stage most patients had T3-tumours followed
by TO0, T1 and T2-tumours. There was a significant
higher incidence of TO-tumours in the no leakage-group
compared to the EVT-group. A positive lymph node status
was diagnosed more often in both groups. There was no
significant difference in the incidence of positive lymph
nodes or tumor recurrence between groups. A tumor
positive resection margin was diagnosed more often in the
EVT-group. None of the patients had an extra-esophageal
tumor spread at the time of resection. Neoadjuvant
chemotherapy was the most favored neoadjuvant treatment
concept 49%. Most patients had no adjuvant treatment
66%. There was no significant difference in the type
of the performed neoadjuvant and adjuvant treatment
concept between the groups. The most favored site of the
anastomosis was intra-thoracic in 73%. Minimal invasive
thoracoscopic surgery was used significantly more often
in the EVT-group. The surgical approach and site of the
anastomosis was not significantly different between the
groups. A hospitalization >30 days, an ICU-stay >14 days,
incidence of sepsis and an anastomotic stricture were
observed significantly more often in the EVT-group.
Length of EVT was 25+17 days. There were no EVT-
related complications. Because of the good clinical status
an insertion of an endoscopic stent was done in 9% (n=2)
patients with the aim to accelerate the healing process.
In 9% (n=2) an additional surgical revision was needed to
clean the pleural cavity via minimal invasive thoracoscopic
approach in an ongoing septic condition of the patients on
the ICU. Both patients survived and a complete healing
of the leakage cavity was achieved by EVT. Over all the
complete healing of the wound cavity was reached in 91%.
All P values, patient and treatment characteristics are shown
in Table 1.

HRQOL-characteristics

Response rates of all HRQOL-assessed patients were
30% before surgery [EVT-group: 39% (n=9), no leakage-
group: 26% (n=13)], 51% at discharge [EV'T-group: 43%
(n=10), no leakage-group: 54% (n=27)], 78% at 6 months
[EVT-group: 78% (n=18), no leakage-group: 78% (n=39)]
and 65% at 12 months after esophagectomy [EVT-group:
65% (n=15), no leakage-group: 64% (n=32)]. In a first
step HRQOL of all patients was prospectively analyzed.
After surgery, all patients had a significant reduction in all
function scales except emotional functioning, which was
unaffected throughout the entire time of assessment. For
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Table 1 Patient and treatment characteristics of the EVT and no leakage-group
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Parameter Overall EVT No leakage P value
Gender 0.522
Male n=50 (68%) n=21(91%) 86% (n=43)
Female n=23 (32%) n=2 (9%) 14% (n=7)
Age (y) 63.8+9.4 65.3+8.9 63.1+9.6 0.379
Type of carcinoma 0.282
Squam cell carcinoma 21% (n=15) 13% (n=3) 24% (n=12)
Adeno carcinoma 79% (n=58) 87% (n=20) 76% (n=38)
T-stage
TO 23% (n=17) 9% (n=2) 30% (n=15) 0.045
T 18% (n=13) 26% (n=6) 14% (n=7) 0.210
T2 23% (n=10) 15% (n=2) 16% (n=8) 0.399
T3 45% (n=33) 57% (n=13) 40% (n=20) 0.188
N-stage 0.244
Nx 4% (n=3) - 6% (n=3)
NO 29% (n=36) 39% (n=9) 24% (n=27)
N+ 67% (n=49) 67% (n=14) 70% (n=35)
R-stage -
RO 90% (n=66) 74% (n=17) 98% (n=49)
R1 10% (n=7) 26% (n=6) 2% (n=1)
Neoadjuvant
Cx-therapy 49% (n=36) 52% (n=12) 48% (n=24) 0.740
Rx-therapy 14% (n=10) 4% (n=1) 18% (n=9) -
No treatment 37% (n=27) 44% (n=10) 34% (n=17) 0.436
Adjuvant
Cx-therapy 18% (n=13) 9% (n=2) 22% (n=11) 0.136
Rx-therapy 16% (n=12) 26% (n=6) 12% (n=6) 0.162
No treatment 66% (n=48) 65% (n=15) 66% (n=33) 0.911
Type of operation
Thoracotomy 88% (n=64) 70% (n=16) 96% (n=48) 0.001
Thoracoscopy 22% (n=7) 30% (n=7) 0%
Follow up (y) 1.9+1.7 1.3+1.2 2.2+1.8 0.047
Tumour recurrence 1y after surgery 27% (n=20) 26% (n=6) 28% (n=14) 0.826
Site of anastomosis
Cervical anastomosis (McKeown) 22% (n=16) 21% (n=5) 22% (n=11) 0.980
Thoracic anastomosis (lvor-Lewis) 73% (n=53) 70% (n=16) 74% (n=37) 0.693
Abdominal anastomosis 5% (n=4) 9% (n=2) 4% (n=2) 0.413

Table 1 (continued)
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Parameter Overall EVT No leakage P value
Hospital stay (d) 28+21 47+24 20+11 0.00000000433

<30 68% (n=50) 30% (n=7) 86% (n=43) 0.00000206

=30 32% (n=23) 70% (n=16) 14% (n=7) -
Length of ICU-stay (d) 8+13.9 16+£18.4 5+9.7 0.001

<14 79% (n=58) 48% (n=11) 94% (n=47) 0.00003

>14 18% (n=13) 43% (n=10) 6% (n=3) -

No ICU 3% (n=2) 9% (n=2) - -
Sepsis 19% (n=14) 48% (n=11) 6% (n=3) 0.00003
Length of therapy (d) - 25 (£17) - -

<14 - 26% (n=6) - -

>14 - 74% (n=17) - -
Anastomotic stricture 11% (n=8) 26% (n=6) 4% (n=2) 0.005

Parameters are expressed as total numbers (%) or mean value + standard deviation. P values are calculated Pearson-Chi-Quadrat test
referred to distribution and frequencies of medical data. y, year; d, day; EVT, endoluminal vacuum therapy.

symptom scores, patients complained about more fatigue,
pain, dyspnea, insomnia, appetite loss and diarrhea at time
of discharge. Except for the symptoms diarrhea and pain,
all symptom-scores and all function-scores recovered over
time, but did not reach levels reported prior to surgery.
Twelve months after surgery patients still complained about
significantly worse diarrhea and pain (Figure I). Significant
values of HRQOL of all patients are shown in Table 2.

In a second step, a possible difference between EV'T-
treated patients and patients without leakages were analyzed.
This comparison showed a significantly better emotional
functioning and social functioning in the EVT-treated
patients. Furthermore, after EVT patients complained
about less pain after discharge and 6 months after surgery
(Figure 2). Significant values of HRQOL in differences
between EVT-treated patients and patients without leakages
are shown in Table 3. Almost all functioning and symptom
scores showed a continuous improvement after surgery in
both groups, but a comparable HRQOL as measured before

surgery was achieved in none of the groups.

HRQOL after EVT

In the third step factors were analyzed, which might
influence HRQOL of EVT-patients. Older patients
(=67 years) complained about significantly worse constipation
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and appetite loss after discharge and 6 months after
surgery. Younger patients complained about more financial
difficulties before surgery. Correlation of tumor stage showed
significantly worse scores for fatigue in patients with lymph
node metastases 12 months after surgery. Patients with a
tumor recurrence showed a higher rate of insomnia 6 months
after surgery. T-stage, R-status, tumor grading and entity had
no effect on HRQOL after EVT. Analysis of EVT therapy
characteristics and complications showed significantly worse
scores for patients with strictures, after sepsis, a shorter
hospital stay, a shorter ICU-stay and shorter therapy duration.
These patients reported about lower physical functioning,
cognitive-functioning, global health status and more appetite
loss 6 and 12 months after surgery. Surprisingly patients
with sepsis, a longer hospital, longer ICU-stay and longer
duration of EVT reported about better symptom and
function scores. A sepsis under EV'T predicted significantly
less pain at discharge and a better role functioning
12 months after surgery. Patients with a longer ICU-stay had
a significant better role functioning 12 months after surgery.
A hospital stay >30 days was associated with significantly less
pain at discharge and 12 months after surgery. Patients with
duration of EVT >14 days complained about significantly
less pain and appetite loss and showed a better physical
functioning 12 months after surgery. All significant EVT-
related HRQOL-scores are shown in Tible 4.

7 Thorac Dis 2018;10(1):228-240
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Figure 1 Function scores (A) and symptom scores (B) of all patients assessed before surgery, at discharge, 6 months (m) and 12 months (m)

after esophagectomy. The assessed scores are transformed to a scale ranging from 0 to 100. High levels of global health and function scales

indicate a higher ability. High scores of symptom-scales indicate suffering of the patient.

Discussion

To our knowledge this study presents the first results
of HRQOL-assessment of EVT-treated patients in a
prospective longitudinal study design up to 12 months
after surgery. The leakage rate of 33% in all 187 esophagus
resected patients is in the upper range of reported leakage
rates, which range from 0.57% up to 53% (12,17,18).
Looking at the high range of reported leakages and the
missing definition of complications in 63%, as shown in a
meta-analysis by Blencowe ez a/. (19), leads one to assume
that a clear definition of complications and leakages in
esophageal surgery is needed. Therefore, an international
consensus conference recently proposed a standardization
for complications associated with esophagectomy (20).

The higher rate of leakages in this study might be due to
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aggressive endoscopic diagnostics in our institution and
wide inclusion criteria for leakages. Compared to surgically
revised and stent-treated patients, EV'T-treatment showed
significant better results in successful closure of the cavity
and survival, which led to a primary EVT-treatment of
patients with anastomotic leakages at our institution (6).
Only few patients in an ongoing septic condition under
EVT-treatment needed an additional surgical revision in
this study. Results of different studies showed, that EVT
resulted in a better healing of the wound cavity compared to
stent therapy (21,22). Therefore, a stent-insertion is rarely
used as an additional treatment option at our institution.
Due to a small number of patients treated by stent-insertion
or surgical revision, it was not possible to compare all
leakage treatment options in this single-center analysis.
The higher incidence in R1-resection margins in the

7 Thorac Dis 2018;10(1):228-240



234

Table 2 Comparison of different time points of HRQOL-function and symptom score assessment in all patients (before surgery vs. discharge vs. 6 vs. 12 months after

Heits et al. QOL after endovac-therapy

esophagectomy)
HRQOL-function and symptom scores Compared time points of HRQOL-assessment Mean value + SD P value
Function scores
PF Before surgery vs. discharge 85+11.8 vs. 44+29 0.003
Before surgery vs. 6 m after surgery 85+11.8 vs. 50+26.7 0.0005
Discharge vs. 6 m after surgery 44+29 vs. 50+26.7 0.005
Discharge vs. 12 m after surgery 44+29 vs. 71+£20.2 0.005
6 m after surgery vs. 12 m after surgery 50+26.7 vs. 71+20.2 0.030
RF Before surgery vs. discharge 70+20.9 vs. 44+33.1 0.0005
Before surgery vs. 6 m after surgery 70+20.9 vs. 36+25.7 0.0004
Discharge vs. 12 m after surgery 44+33.1 vs. 60+31.3 0.001
6 m after surgery vs. 12 m after surgery 36+26.7 vs. 60+31.3 0.009
CF Before surgery vs. discharge 89+21.7 vs. 70+20.4 0.021
SF Before surgery vs. discharge 75+32.2 vs. 53+32.3 0.033
Before surgery vs. 6 m after surgery 75+32.2 vs. 49+34.9 0.027
Discharge vs. 12 m after surgery 53+32.3 vs. 60+30.1 0.036
GHS Before surgery vs. discharge 59+20.8 vs. 40+16.7 0.002
Before surgery vs. 6 m after surgery 59+20.8 vs. 49+19.6 0.018
Discharge vs. 6 m after surgery 40+16.7 vs. 49+19.6 0.003
Discharge vs. 12 m after surgery 40+16.7 vs. 56+23.4 0.003
Symptom scores
FA Before surgery vs. discharge 25+19.7 vs. 64+25.6 0.00000908
Before surgery vs. 6 m after surgery 25+19.7 vs. 57+22.9 0.00007
Discharge vs. 6 m after surgery 64+25.6 vs. 57+22.9 0.009
Discharge vs. 12 m after surgery 64+25.6 vs. 37+21.8 0.001
6 m after surgery vs. 12 m after surgery 57+22.9 vs. 37+21.8 0.034
PA Before surgery vs. discharge 8+16.1 vs. 52+35.4 0.0001
Before surgery vs. 6 m after surgery 8+16.1 vs. 39+35.4 0.001
Before surgery vs. 12 m after surgery 8+16.1 vs. 35+33.7 0.017
Discharge vs. 6 m after surgery 52+35.4 vs. 39+35.4 0.041
Discharge vs. 12 m after surgery 52+35.4 vs. 35+33.7 0.024
DY Before surgery vs. discharge 18+24.8 vs. 64+26.6 0.00001
Before surgery vs. 6 m after surgery 18+24.8 vs. 48+33.8 0.001
Discharge vs. 6 m after surgery 64+26.6 vs. 48+33.8 0.019
Discharge vs. 12 m after surgery 64+26.6 vs. 42+28.9 0.004
IN Before surgery vs. discharge 20+30.3 vs. 47+32.9 0.009
Discharge vs. 6 m after surgery 47+32.9 vs. 31+33.9 0.041
AL Before surgery vs. discharge 17+21.7 vs. 60+35 0.0003
Before surgery vs. 6 m after surgery 17+21.7 vs. 40+37.1 0.001
Discharge vs. 6 m after surgery 60+35 vs. 40+37.1 0.032
Discharge vs. 12 m after surgery 60+35 vs. 28+37.2 0.009
DI Before surgery vs. discharge 13+27.6 vs. 60+42.2 0.0003
Before surgery vs. 6 m after surgery 13+27.6 vs. 56+38.5 0.00007
Before surgery vs. 12 m after surgery 13+27.6 vs. 5135 0.012
Discharge vs. 12 m after surgery 60+42.2 vs. 51+35 0.038

High levels of global health and function scales indicate a higher ability. High scores of symptom-scales indicate suffering. The assessed scores are expressed
as total mean value + standard deviation (SD). P values are calculated by a paired t-test referred to mean values of function and symptom scores at different
times of HRQOL-assessment. PF, physical functioning; RF, role functioning; CF, cognitive functioning; SF, social functioning; GHS, global health status; FA,
fatigue; PA, pain; DY, dyspnoea; IN, insomnia; AL, appetite loss; DI, diarrhea; HRQOL, health related quality of life; m, month.
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Figure 2 Significant differences of HRQOL-function scores and symptom scores of patients in the EVT and no leakage-group at discharge
and 6 months after esophagectomy. High levels of global health and function scales indicate a higher ability. High scores of symptom-scales
indicate suffering. HRQOL, health related quality of life; EVT, endoluminal vacuum therapy; m, month.

Table 3 Significant differences of HRQOL-function scores and symptom scores of patients in the EVT and no leakage-group, at discharge and 6 months after

esophagectomy

HRQOL-function and symptom scores Time point EVT No leakage P value

Function scores

Emotional functioning After discharge 70+29.2 50+19.9 0.027
Social functioning 65+25.6 39+29.4 0.026
Emotional functioning 6 months after surgery 76+24.8 50+29.5 0.003
Social functioning 57+36.8 35+29.1 0.027

Symptom scores
Pain After discharge 17+27.6 68+27.5 0.000031

Pain 6 months after surgery 25+27.7 55+33.2 0.003

High levels of global health and function scales indicate a higher ability. High scores of symptom-scales indicate suffering. The assessed scores are expressed
as total mean value + standard deviation (SD). P values are calculated by a paired t-test to detect significant differences between the EVT and no leakage-
group. HRQOL, health related quality of life; EVT, endoluminal vacuum therapy.

EVT-group might reflect a technically more complex It is known that HRQOL drops after surgery and
surgery to resect these tumors and might also lead to a recovers within 1 year after surgery. Nevertheless, patients
higher risk of an anastomotic leakage. Though, there is still suffer from impaired HRQOL in the long-term follow
still disagreement if an advanced tumor stage leads to a up (24-26). This initial impairment of HRQOL with a
higher risk of leakages. Cooke ez a/. described a significant following recovery was also measured in this study. The
correlation of an advanced tumor stage with the incidence significantly worse complains for diarrhea and pain can be
of leakages, while Viklund ez #/. did not confirm these explained by the type of surgery and treatment after surgery.
results (18,23). Further studies are needed to confirm these Most patients had a more invasive thoracotomy, which is
results. known to be associated with more pain and was significantly
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Table 4 Parameters of the EVT-group that have a significant influence on HRQOL before surgery, at discharge, 6 months and 12 months after esophagectomy

Correlated parameter Time of assessment Mean value + SD P value
Age
Financial difficulties (yo) Before surgery 0.008
<67 45+30.8
=67 11+16.7
Appetite loss (yo) Discharge 0.043
<67 52+37.4
=67 76+24.2
Constipation (yo) Discharge 0.041
<67 10+26.7
>67 33+36
Constipation (yo) 6 m after surgery 0.02
<67 6+15.9
=67 25+28.5
Tumour positive lymph nodes
Fatigue 12 m after surgery 0.047
N+ 52+25
N- 34+17.5
Tumour recurrence 1y after surgery
Insomnia 6 m after surgery 0.049
Recurrence 44+33.3
No recurrence 14+17.8
Anastomotic stricture
Physical functioning 6 m after surgery 0.04
Stricture 58+23.4
No stricture 40+15.1
Cognitive functioning 6 m after surgery 0.004
Stricture 7725.2
No stricture 4634.2
Appetite loss 6 m after surgery 0.031
Stricture 71+27.8
No stricture 41+36.1
Global health status 12 m after surgery 0.041
Stricture 33+24.5
No stricture 59+22
Cognitive functioning 12 m after surgery 0.005
Stricture 50+30.4
No stricture 83+19.3
Sepsis
Pain At discharge 0.002
Sepsis 17+33.3
No sepsis 63+30.7

Table 4 (continued)
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Correlated parameter Time of assessment Mean value + SD P value
Role functioning 12 m after surgery 0.032
Sepsis 76+23.3
No sepsis 50+28.3
ICU-stay
Role functioning (d) 12 m after surgery 0.038
<7 42+23.3
=7 71+£20.9
Hospital stay
Pain (d) At discharge 0.026
<30 61+33
>30 29+34.3
Pain (d) 12 m after surgery 0.027
<30 44+33.2
=30 18+24.1
Length of EVT-treatment
Pain (d) 12 m after surgery 0.006
<14 75+11.8
>14 15+22.8
Appetite loss (d) 12 m after surgery 0.004
<14 83+23.6
>14 17+23.6
Physical functioning (d) 12 m after surgery 0.034
<14 50+14.1
=14 76+13.6

High scores of symptom scales indicate suffering. High levels of global health and function scales indicate a higher ability. The assessed scores are expressed
as total mean value standard deviation (SD). P values are calculated by a one-way ANOVA. HRQOL, health related quality of life; d, day; m, month; y, year;

yo, years old; EVT, endoluminal vacuum therapy.

more often used in the no leakage-group. The effect of a
better HRQOL due to a minimal invasive thoracoscopy was
recently reported and showed lower incidents of pneumonia
and minor pain (24,27). The worse complains of diarrhea in
the long-term follow up could be explained by a different
diet and an adjuvant oncological treatment. Several authors
reported about an impaired HRQOL in patients with
complications after esophagectomy (24,28,29). This was not
confirmed by the data of this study. Surprisingly, patients
suffering anastomotic leakages showed a better HRQOL
and comparable scores to patients without leakages
were measured 1 year after surgery. These findings are
explainable by a good tolerance of EVT in the long-term
follow up and a so-called shift response (26,29,30). After

© Journal of Thoracic Disease. All rights reserved.
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the definition of the world health organization HRQOL
is the individual’s perception of their position in life in the
context of the culture and value systems in which they live
and in relation to their goals. In this study patients with
anastomotic leakages and a complicated longer hospital-stay
are happy having survived this complication and seem to
value their HRQOL in the first 6 months after surgery less
serious, which led to these unexpected results of a better
HRQOL compared to patients with an uncomplicated
postoperative course.

In this study, young patients reported about financial
difficulties, even before surgery. This can be explained with
a better financial background and a better support of older
patients by their families. Comparable data were published

7 Thorac Dis 2018;10(1):228-240



238

by our research group in patients, who had received a liver
transplantation (31). Symptoms that correlated with a
higher age were constipation and appetite loss, which are
known to be occurring more often in older patients (32,33).

An advanced tumor stage reflected by tumor positive
lymph nodes and an early tumor recurrence was associated
with more insomnia and fatigue and is consistent with the
literature (24,34). Anastomotic strictures are a known long-
term complication (26,35,36). In this study, anastomotic
strictures occurred significantly more often after EVT and
were associated with an impaired HRQOL. These patients
didn’t reach HRQOL-scores of patients without a stricture
even after endoscopic dilation of the stricture. A reason
for the higher incidence of strictures after EVT is mostly
due to the inflammatory response in the leakage cavity and
following enhanced cicatrization (37,38). Here it is not clear
if the higher incidence of strictures is directly related to the
EVT or, if the strictures are only related to inflammatory
response in the leakage cavity and following enhanced
cicatrization. To clarify this, a retrospective analysis
comparing different leakage treatment options is needed. A
prospective study design would be critical from the ethical
point of view as EVT, compared to alternative treatment
options, leads to significant better survival rates. A second
reason in this study could be that 5 of these 6 patients had
a recurrence of the tumor within the first year after surgery
and appetite loss and eating disorders might have led to an
impaired HRQOL.

The present study’s limitation is mainly related to the
sample size and the study design as the patient’s treatment
was not possible to be randomized. The sample size of
EVT-treated patients was small due to this innovative
treatment option, which was used for 6 years at the time
of the data assessment. Otherwise, a sampling bias was
ruled out as the rate of EVT to no-leakage patients was in
proportion to the rate of EVT to no-leakage patients in all
patients treated by esophagectomy. A randomized trial was
not possible because due to significant better survival rates
under EVT compared to other leakage treatment options.
Therefore, a prospective randomized multicenter study
comparing HRQOL of the different treatment options
would be favorable but also hard to perform concerning
the ethical point of view. A further weak aspect of the study
is the low number of patients treated by EV'T. This is due
to the fact that EVT for leakages after esophagectomy is
a quiet young treatment option with good survival rates,
which has not been performed for a long time. Maybe in
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the near future, a study with a larger number of patients
can be done. A selection bias cannot be ruled out. Some
patients might have overestimated or underestimated their
activities or may have misinterpreted the questions. Patients
who were too weak to respond to the questionnaire were
not included. This is reflected by the gap of participating
patients between discharge and 6 and 12 months after
surgery, as patients might have been too weak to fill out
the questionnaire after surgery and a longer hospital stay.
The low response rate before surgery might be due to
mental stress by the upcoming operation. Furthermore,
patients with EVT were longer in the hospital and had a
longer contact to the doctors during EV'T, which might
has influenced them in judging their individual HRQOL
in answering the questionnaires. Nevertheless, due to
a longitudinal study design, we were able to investigate
changes in HRQOL within individuals over time.

In conclusion EVT showed a comparable outcome in
HRQOL in the long-term follow up compared to patients
without leakages. One factor that predominantly had an
influence on HRQOL after EVT was an anastomotic
stricture. In future studies the question whether an advanced
tumor-stage before surgery is associated with a higher risk
of anastomotic leakages or anastomotic strictures after
EVT should be investigated. A multicenter study with a
greater number of patients is needed to confirm the study’s
results and compare these results to other leakage treatment
options.
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