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Background. Immediate start of oral intake is beneficial
following colorectal surgery. However, following esoph-
agectomy the safety and feasibility of immediate oral intake
is unclear, thus these patients are still kept nil by mouth.
This study therefore aimed to determine the feasibility and
safety of oral nutrition immediately after esophagectomy.

Methods. A multicenter, prospective trial was conduct-
ed in 3 referral centers between August 2013 and May
2014, including 50 patients undergoing a minimally inva-
sive esophagectomy. Oral nutrition was started post-
operatively immediately (clear liquids on postoperative
day [POD] 0, liquid nutrition on POD 1 to 6, solid food
from POD 7). Nonoral enteral nutrition was started when
<50% of caloric need was met on postoperative day POD 5
or when oral intake was impossible. A comparison was
made with a retrospective cohort (n [ 50) with a per-
protocol delayed start of oral intake until POD 4 to 7.

Results. The median caloric intake at POD 5 was 58%
of required. In 38% of the patients nonoral nutrition was
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started, mainly due to complications (36%). The pneu-
monia rate was 28% following immediate oral intake and
40% following delayed oral intake (p ¼ 0.202). The aspi-
ration pneumonia rate was 4% in both groups. The
anastomotic leakage rate was 14% after immediate oral
intake versus 24% following delayed oral intake (p ¼
0.202). The 90-day mortality rate was 2% in both groups.
Hospital stay and intensive care unit stay were signifi-
cantly shorter following immediate oral intake.
Conclusions. Immediate start of oral nutrition

following esophagectomy seems to be feasible and does
not increase complications compared to a retrospective
cohort and literature. However, if complications arise an
alternative nutritional route is required. This explorative
study shows that a randomized controlled trial is
needed.

(Ann Thorac Surg 2016;-:-–-)
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atients are routinely kept nil by mouth during a var-
Piable period [1] following an esophagectomy. This
nutritional regimen differs from other types of gastroin-
testinal surgery, in which immediate oral feeding en-
hances recovery and reduces morbidity [2, 3]. Although
the exact mode of action is not fully understood, activa-
tion of the autonomic nervous system may play a role in
reducing postoperative complications and inflammation
[4, 5]. Based on these beneficial effects, immediate start of
oral intake is a crucial part of enhanced recovery pro-
tocols [6].
The main reasons to keep patients orally fasted
following esophagectomy are a hypothetically increased
risk of (aspiration) pneumonia and anastomotic leakage.
However, despite oral fasting, anastomotic leakage and
pneumonia rates remain high, at 0% to 35% and 2% to
39%, respectively, depending on the definition [7].
Another argument is that patients undergoing an
esophagectomy are at short- and long-term nutritional
risk [8]. To ensure adequate intake and overcome the
fasting period, a nasojejunal or jejunostomy tube is often
used for feeding, as enteral nutrition is preferred [9, 10].
Nonetheless these feeding routes have their own minor
and major complications. A randomized controlled trial
(RCT) showed that a jejunostomy is accompanied by 16%
insertion site infection, 11% dislocation, 6% obstruction,
and 4% leakage and reported a 26% nasojejunal tube
dislocation rate [11]. In the largest cohort the relapar-
otomy rate for jejunostomy related complications was 1%
and the mortality rate was 0.4% [12].
It is unknown at this moment whether immediate start

of oral intake following esophagectomy is safe and if
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nutritional requirements can be adequately met [10].
Therefore, the present explorative study was designed to
investigate whether immediate (from postoperative day
[POD] 0) start of oral feeding following esophagectomy is
feasible and safe.

Patients and Methods

Design and Patients
This study was an exploratory single-arm multicenter
trial to investigate the hypothesis that immediate oral
nutrition, starting clear liquids on POD 0 and liquid
nutrition on POD 1, following esophagectomy is feasible
and safe. The medical ethical committee approved the
protocol [12]. An independent data and safety monitoring
board evaluated the data of every 5 included patients and
then determined if study continuation was justified, to
ensure patient safety [12].

Patients 18 years of age or older undergoing minimally
invasive Ivor Lewis esophagectomy were enrolled in the
Catharina Hospital, Canisius-Wilhelmina Hospital and
ZGT Hospital, following informed consent. Exclusion
criteria were preoperative weight loss>15%, mental
retardation, or a preexistent inability for oral intake [13].

Surgical Procedures
Three teams of 2 experienced surgeons, each performing
>30 minimally invasive esophagectomies yearly, per-
formed the surgery. Laparoscopy with lymphadenectomy
and intracorporeal gastric conduit formation was followed
by thoracoscopy in prone position [14]. An end-to-side or
side-to-side intrathoracic anastomosis was made with
staplers or hand-sewn with V-loc sutures (Medtronic,
Dublin, Ireland). During the creation of the anastomosis a
34Ch nasogastric tube was used as aid for suturing and
removed at the end of the operation. Pyloric drainage was
not performed because recent reviews and meta-analysis
show that significant complications do occur but anasto-
motic leakage or pneumonia are not reduced [1, 15, 16].
Two participating centers preferred creation of a jejunos-
tomy. In these patients the jejunostomy was sealed and
only used if predefined indications for nonoral nutrition
were met [13].

Nutritional Regimen
Oral liquids were started immediately postoperatively,
meaning starting clear liquids on POD 0 and liquid
nutrition on POD 1. According to Dutch Guidelines and
enhanced recovery after surgery (ERAS) recommenda-
tions assessments for leakage, aspiration, gastric dilata-
tion or delayed gastric emptying were performed only in
case of clinical suspicion [1, 15]. Routine contrast swallow
studies following Ivor Lewis esophagectomy are ineffec-
tive because most anastomotic leaks are clinically be-
forehand [17], and routine assessments for the other
conditions have not been investigated in Ivor Lewis
esophagectomy. Solid food was started 1 week post-
operatively, if recovery was good (decreasing C-reactive
protein, good mobilization, independence of intravenous
fluids, and intravenous analgesics). Dieticians supervised
the patients, monitored nutritional goals, and calculated
caloric requirements with the modified Harris-Benedict
formula þ30% for postoperative energy expenditure.
The indications for nonoral nutrition were caloric

intake <50% of required on POD 5 and complications
prohibiting oral intake [13]. When nonoral nutrition was
indicated, enteral nutrition was preferred, either via an
endoscopically placed nasojejunal tube or via a peroper-
atively placed jejunostomy catheter. Total parenteral
nutrition (TPN) was reserved for severe chyle leakage or
other conditions prohibiting enteral nutrition.

Outcome
Primary outcomes were the incidence and severity of
anastomotic leakage and pneumonia [13]. Anastomotic
leakage was defined as any sign of leakage of the esoph-
agogastric anastomosis at endoscopy, reoperation, radio-
graphic investigations, postmortal examination or when
gastrointestinal contents were found in drain fluid. Anas-
tomotic leakage was graded based on the treatment
given according to Price and colleagues [18]: A) treated by
antibiotics and nil-by-mouth; B) treated by endoscopic
or radiologic reinterventions; C) treated surgically; and
D) conduit necrosis requiring conduit resection and
esophageal diversion). Patients with a clinically suspected
leakage (eg, increased C-reactive protein/leukocyte
counts, fever, and respiratory decline) were routinely
evaluated by a computed tomography scan and endoscopy.
Pneumonia was defined according to the Uniform

Pneumonia Score [19]. This registration system assigns
points for temperature, leucocyte count and radiography
findings. Pneumonia is defined as �2 points, of which at
least 1 point is based on radiography. Aspiration pneu-
monia was scored separately, being defined as pneu-
monia following clinical aspiration of saliva, liquid, solid
food, or vomit. Oral intake was halted in patients with
clinical signs of aspiration (eg, coughing after oral intake)
or suspected recurrent nerve injury (eg, hoarseness) and
they were evaluated by an ENT (ear, nose, and throat)
physician.
Dietary outcomes were the total caloric intake on POD

5, the percentage of calorie and protein requirements that
were met on POD 5 and the need for nonoral nutrition
[13].
Other clinical outcomes were the occurrence of vomit-

ing, nasogastric tube reinsertion, total length of intensive
care unit (ICU) admission, length of hospital stay, hospital
readmission within 30 days after discharge, complications
during initial hospital admission classified according to the
Clavien-Dindo classification [20], chyle leakage, and in-
hospital, 30-day, and 90-day mortality. Chyle leakages
<2 L/day were treated with a medium chain trichlyceride
diet or TPN and chyle leakages >2 L/day were candidates
for surgery.

Retrospective Comparison
A comparison was made with a cohort of 50 consecutive
patients undergoing minimally Ivor Lewis esoph-
agectomy prior to the prospective trial. Patient data was
collected at the 3 participating centers in proportion to the
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number of patients that were locally included in the
prospective arm. These patients were kept nil by mouth
for 4 to 7 days postoperatively depending on the clinical
course and fed via a jejunostomy or a nasojejunal tube
when a jejunostomy was not possible. At surgeon’s
preference nasogastric drainage was performed for the
first postoperative days or not.

Statistical Analyses
No formal power calculations were performed because
this was an explorative trial. The aim was to include 50
patients in the prospective arm; well above the size of 20
to 30 patients advised by idea, development, exploration,
assessment, and long-term study recommendations [21].
Intention-to-treat analysis was performed using SPSS
22.0 (IBM, Armonk, NY). Categorical data are presented
as frequency (percentage) and continuous data as median
(interquartile range). The Mann-Whitney U test was used
to compare continuous data or ordinal data, and chi-
square and Fisher exact tests were used to compare all
other categorical data. A p value <0.05 was considered to
be statistically significant.
Results

The prospective, immediate oral intake arm was con-
ducted between August 1, 2013, and May 28, 2014. Two
patients were excluded since preoperative weight loss
exceeded 15% and 4 patients declined to participate. The
remaining 50 patients were included. All patients were
extubated on the day of surgery and started oral intake
immediately postoperatively. The retrospective delayed
oral intake arm consisted of 50 consecutive patients prior
to the prospective arm. This group had a significantly
longer duration of surgery, slightly increased blood loss
and a higher proportion receiving a jejunostomy and
postoperative nasogastric drainage (Table 1).

Dietary Outcome
In the immediate oral intake group, 35 (70%) patients had
oral intake on POD 5 (Table 2). Their median caloric
intake was 1,205 (956 to 1,405) kcal, 58% (46% to 70%) of
required. Regarding proteins 44% (35% to 51%) of the
requirements were met. Median weight 1 month post-
operatively was a median of 4 (3 to 7) kg lower compared
to the weight at the moment of surgery.

In the immediate oral intake group, 19 (38%) patients
required nonoral nutrition during hospital admission. At
POD 5, 15 (30%) patients were fed nonorally due to
complications prohibiting the oral route. After POD 5
nonoral feeding was started in 3 (6%) patients due to
complications prohibiting the oral route, and in 1 (2%)
patient due to insufficient caloric intake on POD 5. The
routes used for nonoral feeding were a nasojejunal tube
or jejunostomy in 15 (30%) patients and TPN in 4 (8%)
patients. TPN was started due to chyle leakage (2),
delayed gastric emptying and concomitant ileus after
failed attempts for enteral feeding (1), and aspiration
pneumonia with hemodynamic instability precluding
endoscopic guided nasojejunal tube placement (1).
In the immediate oral intake group, 2 (4%) patients had
complications of nonoral nutrition; a jejunostomy inser-
tion site abscess requiring radiologic guided drainage (1)
and a jejunostomy leakage requiring repositioning (1). In
the delayed oral intake group 8 (16%) patients developed
complications of nonoral nutrition; an intraabdominal
abscess requiring relaparotomy (1), insertion site abscess
requiring drainage under local anesthesia (2), insertion
site abscess requiring computed tomography–guided
drainage (1), insertion site abscess requiring drainage and
jejunostomy removal under general anesthesia (2),
insertion site infiltrate requiring antibiotics (1), and jeju-
nostomy tube dislocation requiring start of TPN (1).

Anastomotic Leakage
The (clinically manifesting) anastomotic leakage rate was
14% with immediate oral intake versus 24% with delayed
oral intake (p ¼ 0.202) (Table 3). Anastomotic leakage
required surgery in 3 (6%) patients with immediate oral
intake and in 7 (14%) patients with delayed oral intake
(p ¼ 0.319). Other leaks with immediate oral intake were a
leakage of the gastric tube staple line at the level of the
diaphragm (1) and a leakage through localized conduit
necrosis (1). Another leak with delayed oral intake was a
tracheoneoesophageal fistula.

Pneumonia
The pneumonia rate was 28% with immediate oral intake
versus 40% with delayed oral intake (p ¼ 0.205) (Table 3).
No significant differences were observed regarding
aspiration pneumonia and pneumonia requiring ICU
management. Both aspirations in the immediate oral
intake group occurred on POD 2. Subsequently 1 (2%)
patient developed bilateral pulmonary embolism causing
persistent pulmonary problems. After 112 days, of which
110 days of mechanical ventilation, the treatment was
ceased and the patient died. The other patient required
mechanical ventilation for 8 days and recovered. In the
delayed oral intake group 2 (4%) aspirations occurred;
1 (2%) at POD 2 despite nasogastric decompression and
1 (2%) at POD 3 during a reoperation for a colonic her-
niation through the diaphragm, of which both patients
recovered. In the delayed oral intake group 1 (2%) patient
developed respiratory failure due to a fulminant bilateral
pneumonia and died on POD 6.

Nasogastric Drainage
Nasogastric drainage during the first 3 to 4 postoperative
days was applied in 32 (64%) patients with delayed oral
intake versus 0 patients with immediate oral intake
(p ¼ 0.000). Nasogastric drainage during the first post-
operative days, compared to no nasogastric drainage, did
not significantly affect the nasogastric tube reinsertion
rate (22% versus 34%; p ¼ 0.224), anastomotic leakage rate
(22% versus 18%; p ¼ 0.617), pneumonia rate (32% versus
38%; p ¼ 0.612), or aspiration pneumonia rate (6% versus
3%; p ¼ 0.767).
The nasogastric tube reinsertion rate was 32% with

immediate oral intake and 28% with delayed oral intake
(p ¼ 0.663). Indications for nasogastric tube reinsertion



Table 1. Demographic Data

Variable
Immediate Oral Nutrition

(n ¼ 50)
Delayed Oral Nutrition

(n ¼ 50) p Value

Sex
Male/Female 42 (84)/8 (16) 40 (80)/10 (20) 0.603a

Age 67 (60–71) 65 (58–71) 0.576b

Nicotine user 7 (14) 11 (22) 0.362a

Preoperative % weight loss 4.1 (0–8.4) 3.3 (0.0–7.1) 0.811b

ASA class II (II–II) II (II–II) 0.786b

Immunosuppressive drugs 3 (6) 2 (4) 0.646a

Comorbidity 41 (82) 40 (80) 0.799a

Malignancy 7 (14) 8 (16) 0.779a

Cardiovascular 16 (32) 15 (30) 0.829a

Diabetes 10 (20) 8 (16) 0.603a

Pulmonary 15 (30) 12 (24) 0.499a

Thoracic/abdominal surgery 14 (28) 14 (28) 1.000a

Histology 0.273a

High-grade dysplasia 1 (2) 0 (0)
Non-small cell carcinoma 0 (0) 1 (2)
Squamous cell carcinoma 4 (8) 1 (2)
Adenocarcinoma 45 (90) 48 (96)

Clinical TNM
T-stage 3 (3–3) 3 (3–3) 1.000b

N-stage 1 (0–2) 1 (0–2) 0.980b

Neoadjuvant therapy 0.068a

None 1 (2) 2 (4)
Chemotherapy 1 (2) 7 (14)
Chemo radiotherapy 48 (96) 41 (82)

Duration of surgery, min 243 (217–297) 313 (280–383) 0.000b

Blood loss, mL 100 (100–200) 213 (100–500) 0.037b

Intraoperative complications 1 (2)c 1 (2)d 1.000e

Conversion to open surgery 0 (0) 2 (4) 0.153e

Jejunostomy created 14 (28) 47 (94) 0.000a

Nasogastric tube postoperative 0 (0) 32 (64) 0.000a

a Chi-square test. b Mann-Whitney U test. c Bleeding of pulmonary vein managed without conversion. d Splenic laceration treated with
splenectomy. e Fisher exact test.

Values are n (%) or median (interquartile range).

ASA ¼ American Society of Anesthesiologists; TNM ¼ tumor, node, metastasis.
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after immediate oral intake were leakage (9), suspected
leakage (4), aspiration (2), and vomiting (1). With
delayed oral intake, the indications for nasogastric tube
reinsertion were leakage (11) and suspected leakage
(3). Vomiting occurred in 1 (2%) patient with immediate
oral intake and in 1 (2%) patient with delayed oral intake
(p ¼ 1.000).
Other Clinical Data
There were no statistically significant differences
regarding complication severity, chyle leakage, or mor-
tality (Table 4). All chyle leakages were closed success-
fully. Hospital and ICU stay were significantly shorter in
the immediate oral intake group. The causes of 90-day
mortality were pneumonia after developing a broncho-
neoesophageal fistula in the immediate oral intake group
(1) and a fulminant bilateral pneumonia in the delayed
oral intake group (1).
The readmission rate was 24% with immediate oral

intake versus 14% with delayed oral intake (p ¼ 0.205).
With immediate oral intake the most frequent indications
for readmission were pneumonia (5) and gastrointestinal
complaints (4); with delayed oral intake these were em-
pyema (3) and pneumonia (1).

Comment

The current study shows that it is feasible to start an oral
liquid diet immediately in most patients following mini-
mally invasive esophagectomy. Pneumonia rates and
severity of anastomotic leakage were not increased
compared to a retrospective cohort and other studies
[18, 22–24]. However, oral nutrition was not feasible in



Table 2. Postoperative Dietary Data in the Immediate Oral
Nutrition Group

Postoperative Dietary Data Values

Oral intake in kilocalories (n ¼ 35)
Energy need, kcal 2141 (1917–2349)
Oral intake on POD 5, kcal 1205 (956–1405)
Proportion of energy need achieved 58 (46–70)

Oral intake in proteins (n ¼ 35)
Protein need, g 116 (104–131)
Oral protein intake on POD 5, g 50 (39–59)
Proportion of protein need achieved, % 44 (35–51)

Reasons to start nonoral nutrition
Insufficient oral intake on POD 5 1 (2)
Complications prohibiting oral intake 18 (36)

Anastomotic leakage 7 (14)
Chyle leakage 4 (8)
Pneumonia 4 (8)
Gastric staple line leakage 1 (2)
Ileus 1 (2)
Empyema 1 (2)

Total 19 (38)
Route for nonoral nutrition

Nasojejunal tube 10 (20)
Jejunostomy 5 (10)
Parenteral nutrition 4 (8)
Total 19 (38)

Values are n (%) or median (interquartile range).

POD ¼ postoperative day.
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38% of patients, in which tube feeding or parenteral
nutrition was started.

Some data suggest that immediate start of oral intake
following esophagectomy might be beneficial [10]. In
animal experiments, enteral feeding passing an esoph-
agogastric anastomosis improved anastomotic healing
[25]. Next, animal experiments and RCTs in colorectal
surgery show that immediate oral intake and even sham
Table 3. Anastomotic Leaks and Pneumonia

Variable
Immediate Oral

(n ¼ 50

Esophagogastric anastomotic leakage
Antibiotics and nil per os 1 (2)
Endoscopic or radiologic intervention 3 (6)
Surgery

Thoracoscopy 2 (4)
Thoracotomy 1 (2)

Total 7 (14)
Pneumonia 14 (28)

Requiring ICU management 3 (6)
Following clinical aspiration 2 (4)

a Chi-square test. b Fisher exact test.

Values are n (%).

ICU ¼ intensive care unit.
feeding via chewing gum triggers the autonomic nervous
system, reducing inflammatory-based complications and
length of stay [4, 5, 26]. In upper gastrointestinal surgery,
immediate oral intake reduced the length of stay and
complications compared to immediate jejunostomy tube
feeding [2]. Furthermore, complications and discomfort
related to nonoral nutrition may be avoided. A feeding
jejunostomy is associated with many minor complications
(13% to 38%), and occasionally (0% to 3%) severe com-
plications that require a reoperation [10]. Another nono-
ral route for enteral nutrition is a nasojejunal tube,
however these dislocate frequently (20% to 35%) and are
uncomfortable [10].
An increased incidence and severity of anastomotic

leakage is the most feared potential risk of immediate oral
intake, but its definition is unclear, resulting in a variable
incidence of 0% to 35% [7]. In a recent systematic review,
only 28 publications defined anastomotic leakage, using
22 different definitions [7]. Anastomotic leakages that
require surgery represent the most severe leakages and
are objectified by surgeons. Therefore this was deemed to
be the most reliable definition for interstudy compari-
sons. The most contemporary and largest state-of-the-art
studies were sought that conformed to the current prac-
tice to delay the start of oral nutrition at least until POD 5
to 7 following esophagectomy with intrathoracic anasto-
mosis. In these studies, anastomotic leakage required a
surgical reintervention in 5% to 6% of the patients, com-
parable to the results obtained with immediate oral intake
in the present study [22–24]. There are 2 comparative
studies in which the effects of a 5- to 7-day nil-by-mouth
regimen were compared to a prolonged nil-by-mouth
regimen (even up to 1 month). Significantly reduced
anastomotic leakage rates were observed when the start
of oral intake was further delayed [27, 28]. It is unclear,
however, if the reduced anastomotic leakage rate was a
consequence of a further delay in the start of oral intake,
or should be attributed to the retrospective design with
patient selection and multiple factors differing between
groups.
Nutrition
)

Delayed Oral Nutrition
(n ¼ 50) p Value

1 (2)
4 (8)

6 (12)
1 (2)
12 (24) 0.202a

20 (40) 0.205a

4 (8) 0.999b

2 (4) 1.000b



Table 4. Other Clinical Data

Variable
Immediate Oral Nutrition

(n ¼ 50)
Delayed Oral Nutrition

(n ¼ 50) p Value

Surgical complications (Clavien-Dindo) 0.073a

Grade 1 3 (6) 1 (2)
Grade 2 11 (22) 9 (18)
Grade 3a 5 (10) 5 (10)
Grade 3b 2 (4) 5 (10)
Grade 4a 8 (16) 11 (22)
Grade 4b 0 2 (4)
Grade 5 (in-hospital mortality) 1 (2) 2 (4)

Chyle leakage 1.000b

Medium-chain triglyceride diet 2 (4) 2 (4)
Total parenteral nutrition 1 (2) 1 (2)
Surgery 1 (2) 1 (2)
Total 4 (8) 4 (8)

Length of stay
Hospital admission, days 12 (8–20) 13 (10–30) 0.050a

Intensive care unit admission, days 1 (1–5) 3 (1–9) 0.020a

Mortality
In hospital 1 (2) 2 (4) 1.000c

30-day 0 1 (2) 1.000c

90-day 1 (2) 1 (2) 1.000c

Combined in hospital/90-day mortality 2 (4) 2 (4) 1.000c

a Mann-Whitney U test. b Chi-square test. c Fisher exact test.

Values are n (%) or median (interquartile range).
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A second reason to delay the start of oral intake
following esophagectomy, is a potentially increased
incidence of (aspiration) pneumonia. Pneumonia rates
following esophagectomy vary widely (2% to 39%) in
literature due to a significant variation in definitions [7].
Using the only published objective registration method
for pneumonia showed a somewhat lower pneumonia
rate with immediate oral intake (28%) compared to the
delayed oral intake group (40%) and the 2 only other
cohorts using this definition (36% to 40%) [19]. The
pneumonia rate also lies within the 2% to 39% range of
pneumonia rates using other definitions [7]. Data
regarding aspiration pneumonia are scarce. Following
Ivor Lewis esophagectomy the reported aspiration
pneumonia rate is 4.4%, with 50% mortality [29], similar
to the current study (4%). Others reported a 4% to 10%
incidence of radiologically or endoscopically detected
aspiration following esophagectomy [30, 31]. However, it
is unclear whether or not this caused pneumonia in all
these cases.

To overcome the problematic variety in definitions for
pneumonia and anastomotic leakage we also graded the
severity of surgical complications using the widely
accepted and validated Clavien-Dindo classification [20].
The rate of severe complications (grade 3 to 5) was 32%
with immediate oral intake, compared to 40% with
delayed oral intake in the present study and 30% to 36%
in other, recently published studies [32–34].

Finally, applying oral intake only after esophagectomy
may result in insufficient caloric intake. In the current
study the median caloric intake achieved with oral
nutrition on POD 5 was substantially lower than the
calculated requirements, and significant weight loss
occurred. Jejunostomy tube feeding can meet 46% to
100% of the postoperative nutritional requirements [10].
The amount of caloric intake reported in the current
study is at the lower end of that range, and intuitively
reaching calculated nutritional requirements should be
preferred. However, a high amount of (jejunostomy) tube
feeding might impair respiration [35] and evidence is
lacking that the amount of postoperative enteral feeding
influences outcome [36]. In ERAS protocols a mean oral
intake of 1200 kcal/day postoperatively is accepted, which
is similar to the intake in the current study [6]. In colo-
rectal surgery the median protein intake was 32 g at POD
4, less than achieved in the current study (50 g) [37]. It is
known that an esophagectomy induces weight loss, and
that this is not regained even at 3 years postoperatively
[38]. With routine jejunostomy tube feeding a median
weight loss up to 6.2 kg is reported; higher than the
weight loss with immediate oral intake in the current
study [10]. It is debatable whether weight loss is accept-
able early postoperatively, or if this should be postponed.
A drawback of immediate oral intake following

esophagectomy is the frequent occurrence of complica-
tions that prohibit oral intake. Subsequently 38% of pa-
tients required nonoral nutrition, compared to 11% to
21% of patients following colorectal or upper abdominal
surgery. Another limitation is the retrospective, non-
randomized comparison with significant differences



7Ann Thorac Surg WEIJS ET AL
2016;-:-–- IMMEDIATE ORAL FEEDING FOLLOWING ESOPHAGECTOMY
regarding duration of surgery, blood loss, number of
jejunostomies created, and use of postoperative naso-
gastric decompression. The increased duration of surgery
in the retrospective cohort may be explained by the
routine creation of a jejunostomy, which was only per-
formed in a minority of the immediate oral intake group.
The difference in blood loss was small and postoperative
nasogastric decompression was not associated with
pneumonia or anastomotic leakage, therefore it is un-
likely that these have influenced the results. However,
these issues underline the need for a RCT.

This explorative trial shows that immediate start of oral
intake following esophagectomy is feasible in most pa-
tients with a complication rate that is comparable to a
retrospective cohort and other studies using a nil-by-
mouth regimen. For patients without complications it is
hypothesized that immediate oral intake might improve
recovery. However, when complications occur that pre-
clude oral intake an alternative route for feeding is
needed.

The authors wish to thank Fanny Heesakkers, Carlijn Hermans,
and Maartje Kroeske for their valuable contribution through data
collection. The authors wish to acknowledge the contributions of
the dietitians Chantal Koppens-Donkers and Lisette de Craen-
Kat in calculating nutritional need and intake. (Dutch Trial
Register, NTR4136.)
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