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Abstract

Esophagectomy for cancer is a highly invasive procedure with significant post-operative morbidity and mortality. The lit-
erature suggests a clear volume outcome correlation. Since 2019, esophageal surgery has been centralized in Belgium. In
2019, enhanced recovery after surgery (ERAS) guidelines were published for esophagectomy. The purpose of this study
was to evaluate the level of implementation of these ERAS guidelines in Belgium. Surgeons from centralized esophageal
surgery centers in Belgium were questioned. A Delphi questionnaire regarding peri-operative ERAS care and center-specific
outcome data were sent to all participating surgeons. An ERAS scoring system was created to estimate and compare the level
of ERAS implementation. Length of stay, post-operative pneumonia, anastomotic leakage and 30-day and 90-day mortality
were evaluated. A high response rate of 94.1% was achieved. All surgeons used a peri-operative protocol in their center.
The mean ERAS score for Belgian surgeons was 15.5 out of 20. The highest ERAS score per center is 18.6. Anastomotic
leakage rate is 14.6% and post-operative pneumonia rate is 20.8% in Belgium. The mean length of stay is 12 days. Mortality
after 30 days and 90 days are, respectively, 3.2% and 6.6%. This study gives an overview of the Belgian situation regarding
the implementation of ERAS protocols in esophageal surgery centers. The overall implementation of ERAS guidelines in
Belgium is good, but there is room for improvement in terms of uniformity nationally.
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Introduction

Esophageal cancer is the 11th most frequent and the 7th
most lethal malignancy worldwide [8]. An esophagectomy
is a highly invasive surgical procedure with significant post-
operative morbidity and mortality. The incidence of major
post-operative complications is reported between 26% and
31% [9, 10]. A worldwide review of high-volume centers
reports a complication rate Clavien—Dindo IIIb or higher
(complications requiring intervention under general or epi-
dural anesthesia, complications threatening the life of a
patient and requiring IC support or complications leading
to death) of 17.2%, a 30-day mortality of 2.4% and a 90-day
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mortality of 4.5% [11]. These outcomes are used for bench-
marking, and support the high volume—low failure to rescue
association often reported in the literature [10, 12].
Esophageal cancer surgery has been centralized in Bel-
gium since July 2019. Volume was used as criterion as well
as patient outcome data to select these centers. Volume
criteria included 20 esophageal resections annually and 75
resections during a 3-year period. At present, there are 8
acknowledged esophageal surgery centers in Belgium [13].
Enhanced recovery after surgery (ERAS) is a multimodal,
multidisciplinary approach to peri-operative patient care to
optimize recovery. This ERAS concept was first described
by Kehlet et al. in 1997, specifically for colonic surgery.
Since then ERAS protocols have been used in many types
of surgery [1-3]. The ERAS protocols have resulted in a
shorter length of hospital stay and fewer complications, both
resulting in cost reductions [1]. In 2019, ERAS guidelines
were published with recommendations for pre-, intra- and
post-operative management of patients after esophageal
surgery [4]. The implementation of ERAS protocols in
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esophageal surgery reduces the rate of major complications
and reduces the length of stay and costs [5-7].

The aim of this study is to evaluate the level of implemen-
tation and application of the ERAS guidelines in esophageal
surgery in Belgium.

To the best of our knowledge, the level of implementa-
tion and compliance of ERAS after esophagectomy has only
been reported in two national studies, a Canadian [14] and
Italian study [15].

Materials and methods

A national survey was conducted to evaluate the level of
implementation of ERAS guidelines in esophageal surgery
centers in Belgium. There are eight centralized high-volume
esophageal surgery centers in Belgium. The questionnaire
was distributed between July 2023 and November 2023. The
study was approved by the Ethics Committee on 13-04-2023
(project number THE-2023-0108). All surgeons gave written
informed consent.

The questionnaire was drafted and electronically distrib-
uted to the surgeons using REDCap®, which is a secure,
web-based software platform designed for capturing data
for research studies [16, 17]. The questionnaire included
36 questions. These questions were divided in six sections:
demographic data of the surgeons, pre-operative ERAS ele-
ments, intra-operative ERAS elements, post-operative ERAS
elements, patient outcome indicators and difficulties encoun-
tered during daily implementation and application of the
ERAS protocol. All ERAS element questions were based

on the Guidelines for Perioperative Care in Esophagectomy:
ERAS Society Recommendations from 2019 [4]. This guide-
line consists of 39 elements, but all non-surgical elements
or elements that are known as standard of care in Belgium
or elements in which no recommendation could be made
were excluded. Finally, 22 ERAS elements were included
in our questionnaire.

Primary outcome in this study is the level of imple-
mentation of the ERAS guidelines in esophageal surgery
centers in Belgium. An ERAS scoring system, as shown
in Fig. 1, was created to evaluate, estimate and compare
the level of ERAS implementation between centers. In this
study’s ERAS scoring system, only the 22 selected and
questioned ERAS elements are included. The element of
early enteral feeding is scored, but the route of enteral
feeding remains unclear so is excluded. The element of
the pyloroplasty has no recommendation in the guideline,
and is, therefore, excluded from the scoring system, result-
ing in 20 included guideline elements. Every element is
scored with the same weight, since there is no evidence
about the importance of the different elements in respect
to the others. Resulting in a maximum ERAS score of 20
points. ERAS scores were determined per surgeon using
the questionnaires and the scoring system shown in Fig. 1.
Individual ERAS scores were grouped per center and com-
bined to create a center-specific score.

Patient-related outcomes (anastomotic leakage, post-
operative pneumonia, length of stay, re-admission rate,
30-day mortality and 90-day mortality) were delivered by
each center, cross-referenced to the online available report

BELGIAN ERAS SCORE FOR ESOPHAGEAL SURGERY
ERAS element dation Grade of recommendation | ERAS score in detail Total ERAS score
Preoperative phase total = 6
Nutritional assessment by qualified dietician should be done strong YES =1 1
High risk malautrition patieats receive eateral support [should be done using feeding tubes in the GI tract strong YES (jejunostomy or NG tube) = | 1
Prehabilitation prog: 1
Excercise advised moderate, extrapolated
Protein supplementation advised extrapolated
Glyeemia advised extrapolated
advised apolated
advised o extrapolated
stop 4 weeks prior 10 surgery stror S =0.5; smoking: YES = 0.5 1
long preop fasting avoided: liquids till 2h prior Strong rior to surgery + solids till 6h prior to surgery = | 1
not routinely, only on indication for coloaic reconstruction Strong not routinely/on indication = | 1
Operative phase total 7
Timing of Surgery 3-6wk after ipy + 6-10wk after h moderate 3-6wk + 6-10wk = | 1
minimally invasive moderate MI (laparoscopic/robot) = 1; hybrid procedure = 0.5 1
Conduit Organ: stomach. First choice: Tubulized gastric conduit strong tubulized stomach = | | stomach = 0.5 1
Lymphaodes all 3 correct = | 1
Uppe third esophagus tumor 3-field lymphadenectomy strong 033
Middle third esophagus wmor 2-field lypha: strong 033
Lower third esophagus tumor 2-field lyphadenectomy srong 033
Per: drain in cervical anastomosk avoid NO =1 1
NG tube recommended + removed POD 2 romoval POD 2 = | 1
Chest tube use of chest drain should be minimized + single drain is as effective as two, with less pain Oor I chest drain = | 1
Postoperative phase total 7
not routinely requires ICt ICU or PACU = | 1
thoracic epidural = firs epidural = | 1
neutral balanced fluid neutral = | 1
carly eateral nutrition, route remai oral o jejunostomy or nasojejunal tube = 1 1
start on POD 0, predetermined targets, daily increase POD 0 = 0.5 ; tasgets = 0.25 ; daily increase = 0.25 1
after removal of epidural, POD 2-4 POD2-4=1 1
both mechanical + LMWH both = | 1
total ERAS score = 20

Fig. 1 Belgian ERAS scoring system for esophageal surgery
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from the Belgian Cancer registry, but not audited per center
[18].

Due to the small number of esophageal surgeons and
centers in Belgium, mainly descriptive statistical analysis
was done using SPSS Statistics 29. Furthermore, possible
correlation was examined between ERAS score and out-
come indicators per center using the Pearson correlation
coefficient.

Results

Sixteen of the seventeen esophageal surgeons answered the
questionnaire, resulting in a response rate of 94.1%, but
one surgeon only partially filled-in the questionnaire. All
surgeons responded that they use a protocol for the peri-
operative care for esophageal surgery in their center. 75%

of the surgeons have full knowledge of the ERAS guideline
for esophageal surgery and 25% reported to have only some
knowledge.

Results for the implementation of the pre-, intra- and
post-operative ERAS elements are shown in Tables 1, 2
and 3 respectively. In the pre-operative phase, all surgeons
reported to determine a nutritional status of the patients
by a dietician and in high-risk patients enteral support is
started using a jejunostomy as advised in the ERAS guide-
lines. There is some variability in the implementation and
use of prehabilitation programs. Pre-operative alcohol- and
smoke cessation is very well implemented, as well as an
exercise program. Elements of prehabilitation programs with
the possibility to improve are glycemic control, blood pres-
sure control and psychological intervention. In 37.5% of the
cases, patients need to fast longer than needed and 31.3% of
the surgeons ask patients to perform unnecessary mechanical
bowel preparation.

Table 1 Implementation of pre-

. Pre-operative ERAS elements
operative ERAS elements

Percentage of implementation (%)

Nutritional status evaluation by dietician 100
Nutritional support in high-risk patients 100
Alcohol cessation 93.8
Smoking cessation 93.8
Protein supplementation 68.8
Glycemic control 43.8
Blood pressure control 313
Psychological intervention 25.0
Exercise program 81.3

Pre-operative fasting

Mechanical bowel preparation

37.5 Longer than needed

62.5 ERAS protocol (2 h liquids and 6 h solids)
43.8 Never

25.0 On indication (planned colonic reconstruction)
31.3 Routinely

Table 2 Implementation of

. ; Intra-operative ERAS elements
intra-operative ERAS elements

Percentage of implementation (%)

Surgical timing after neoadjuvant therapy 100

Preferred surgical access

Preferred conduit: stomach
NG tube

Cervical drain: not placed
Thoracic drain

25.0 Hybrid

62.5 Laparoscopically

12.5 Robot assisted

100

37.5 Removed on POD 2
62.5 Removed after POD 2

43.8
6.3—None
56.3—1 drain

37.5—2 drains
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Table 3 Implementation of post-operative ERAS elements

Post-operative ERAS elements Percentage of implementation (%)

Post-operative monitoring ICU/ 100
PACU

Thoracic epidural 100

Fluid management 26.7 Negative balance

73.3 Neutral balance

0.0 Positive balance

Early enteral feeding 60.0
Early mobilization 40.0 POD 0
53.3 POD 1

6.7 on the ward
Foley catheter 6.7 not routinely
20.0 removed <POD 2
73.3 Removed POD 24
Thrombosis prophylaxis 100
(mechanical and low molecular
weight heparin)

In the intra-operative phase, all surgeons use a minimally
invasive technique, 25% uses a hybrid approach, 62.5% per-
forms the procedure totally minimally invasive and 12.5%
operates robotically assisted. For drain management, there
is still a wide variability in application. The nasogastric tube
is left in situ for more than the advised 2 days in 62.5% of
the cases, a cervical drain is still placed by more than half
of the surgeons and 37.5% of the surgeons still place two
thoracic drains.

In the post-operative phase, early enteral feeding is only
applicated by 60% of the surgeons. Only 40% of the surgeons
mobilize the patient immediately on the day of the operation.

Using the ERAS scoring system (Fig. 1), ERAS scores
were determined per surgeon as well as per center. The mean
ERAS score of all Belgian esophageal surgeons is 15.53 (SD
2.4). The highest individual ERAS score is 19.40 and the
lowest individual score is 11.46. The highest ERAS score
per center achieved is 18.58. All ERAS scores per center are
shown in Table 4.

Patient outcome data are also summarized in Table 4.
Anastomotic leakage rates are between 9% and 23%, with a
mean of 14.6% in Belgium. The percentage of post-operative
pneumonia is between 9% and 25%, with a mean of 20.8%
in Belgium. The mean length of stay is 12 days. Mortality
after 30 days and 90 days are, respectively, 3.2% and 6.6%.

A potential correlation between the level of ERAS imple-
mentation in a center and the patient outcome was deter-
mined by the Pearson correlation coefficient. A negative
correlation was seen between the level of ERAS implemen-
tation and anastomotic leak rate (r = —0,781; p = 0,022; N
= 8) as well as the length of stay (r = —0,782; p = 0,022; N
= 8), shown in Figs. 2 and 3.

Difficulties encountered during the daily implementation
and application of the ERAS protocol were financial issues
(40%), low staffing issues (46.6%), staffing issues in the
ICU/PACU (20%), resistance of nurses in the ward (26.6%),
logistical issues (46.6%) and insufficient education of car-
egivers (13.3%). In total, 93.3% of the surgeons reported to
encounter at least one of these difficulties.

Discussion

This is the first study in Belgium to provide a national pic-
ture of the implementation of ERAS protocols in esophageal
surgery. To the best of our knowledge, a similar national
study has only been published in Canada in 2023 [14] and
in Italy in 2021 [15].

In this Belgian survey, 100% of respondents reported
the use of ERAS protocols compared to only 40% of the
surgeons in a similar Canadian study [14]. However, inter-
individual differences were noted between surgeons working
in the same center. Heterogenic responses were mainly seen
concerning the prehabilitation programs and the intra-oper-
ative drain placement (cervical and thoracic). The highest
level of adherence to the protocol was seen in the post-oper-
ative phase. Inter-individual differences between surgeons
could be explained by fewer adherences to the protocol due

Table4 ERAS scores and

. Nr. Center ERAS score Anastomotic Postop LOS (days) Mortality = Mortality =~ Readmis-
patient outcomes per center leakage (%) pneumonia 30 days 90 days sion rate
(%) (%) (%) (%)

1 15.56 12.5 25 10 1.5 6.9 8

2 16.85 14.5 21 11 22 4.8 14

3 14.61 15 15 13 1.8 22 8

4 15.67 14 23 13 2.3 6.7 15

5 17.80 9 9 10 5.7 6.4

6 18.58 13 22 12 35 54 7

7 13.06 23 16 15 7.0 7.6 .

8 12.09 18 22 15 55 9.4 10
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Fig.2 Scatterplot: correlation between ERAS and length of stay (LOS)
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Fig.3 Scatterplot: correlation between ERAS and anastomotic leak rate (AL)
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to personal preference, experience and especially the moder-
ate to low scientific evidence for several ERAS criteria

The ERAS elements with the best implementation
(>90%) are nutritional assessment and supplementation,
smoke and alcohol cessation, surgical timing, minimally
invasive surgical access, conduit choice, post-operative
monitoring, thoracic epidural for pain management and
thrombosis prophylaxis. The ERAS elements with room for
improvement are prehabilitation programs, pre-operative
fasting, unnecessary mechanical bowel preparation, cervi-
cal drain placement, thoracic drain placement, early post-
operative mobilization and early enteral feeding.

Compared to the literature, there seems to be a good
overall level of implementation of the ERAS guidelines
for esophageal surgery in Belgium. A similar Canadian
study reports self-reported adherence levels of more than
80% in 6/12 pre-operative ERAS recommendations, 2/8
intra-operative ERAS recommendations and 7/23 post-
operative ERAS recommendations. Meaning that less than
half of the ERAS recommendations are well implemented
and well adhered [14]. An Italian multi-centric study pub-
lished in 2021 showed adherence of ERAS protocols in the
pre-operative, intra-operative and post-operative phase of,
respectively, 69.8%, 60.3% and 82.5% [19]. In both these
countries, esophageal surgery is not centralized and, there-
fore, low-volume centers as well as general surgeons are
also included in these studies with maybe less knowledge
and less dedication to the ERAS guidelines for esophageal
surgery, explaining the lower rate of implementation and
adherence compared to our study.

Patient outcomes after esophageal surgery in Belgium are
similar to reported outcomes in the literature. Anastomotic
leakage was seen in 14.6% and post-operative pneumonia
in 20% of the cases in Belgium. An international review
of high-volume centers reported, respectively, 11.4% and
14.6% [11, 20]. A meta-analysis of Pucetti et al. published
in 2022 shows an anastomotic leak rate of 8.3% and a post-
operative pneumonia rate of 17% [21]. In Belgium, the mean
length of stay is 12 days, similar to the literature in which
length of stay of 10 or 11 days is reported [6, 21]. Mortal-
ity in esophageal surgery after 30 days and after 90 days
is, respectively, 3.2% and 6.6% in Belgium. These numbers
seem to be in line with a worldwide review of high-volume
centers reporting a 30-day mortality of 2.4% and a 90-day
mortality of 4.5% [11, 20].

A potential negative correlation was seen between the
level of ERAS implementation and anastomotic leak rate (r
=—0,781; p = 0,022; N = 8) as well as the length of stay (r
= —0,782; p = 0,022; N = 8), based on the center-specific
outcome data reported by the centers and de national cancer
registry. Suggesting a potential outcome benefit for centers
with a high level of ERAS implementation; however, this is
based on limited and self-reported outcome data and with
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limited scientific evidence concerning the different ERAS
elements.

The strength of this study is the high response rate of
94.1%. In a similar Italian national study, the response rate
was only 65% [15] and in a similar Canadian national study,
the response rate was 54.4% [14], but both countries do not
have a centralization.

An ERAS scoring system was created and used in this
study to measure, express and compare the level of ERAS
implementation. The ERAS score is objective, standardized
and reproducible, but not validated. In the literature, there
is to the best of our knowledge no similar scoring system
used to define the level of ERAS implementation. A pitfall
is that only surgical ERAS elements were included in the
scoring system. In addition, elements in Belgium known as
standard of care were not included in the ERAS scoring
system. Therefore, the score is not covering the full ERAS
guideline for esophageal surgery. Another pitfall is that all
elements get the same weight, since there is no evidence in
the literature about the weight of one element with respect
to the other. The focus of a new study could be to optimize
this ERAS scoring system by covering every element of the
ERAS guideline and incorporate a weight per element after
studying the weight of every element with respect to the
other elements.

The main limitation of this study is the limited number
of esophageal surgeons and centers in Belgium. This means
that only descriptive statistical analysis could be done. How-
ever, this study produced a nice overview of the Belgian
situation regarding the use of ERAS protocols in esophageal
surgery centers.

Conclusion

This study gives an overview of the Belgian situation regard-
ing the use and implementation of ERAS protocols in esoph-
ageal surgery centers. Although the overall implementation
in Belgium is good to very good, there is still heterogeneity
seen between surgeons and centers. Therefore, there is room
for improvement in terms of uniformity nationally.
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