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Early oral feeding following esophagectomy
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Abstract: Nutritional support for patients with esophagectomy is very important especially for
patients with malnutrition. But there is significant variation in nutritional support between different
hospitals. Traditionally, 5 to 7 days of nil by mouth is required to allow healing of the anastomosis after
esophagectomy; a feeding tube (usually jejunostomy tube) placed before or during the operation provides
enteral access for patients with esophagectomy. However, there is no consensus of the timing of oral intake
after esophagectomy. We reviewed the published data about early oral feeding (EOF) after esophagectomy.
At present, there were only four studies, including two randomized studies, investigating the feasibility and
safety of EOF for patients with esophagectomy. The results of the current studies show that EOF after
esophagectomy do not increase postoperative complications and motility. However, evidence from large
multicenter randomized controlled clinical trials is still lacking. In the future, the long-term outcomes,
including body weight loss, quality of life (QOL), laboratory nutritional markers and survival, should be
investigated in the field of EOF protocols. EOF after esophagectomy may require the application of the
most recent knowledge and the perioperative practice of multi-disciplinary team medical care, according to

the situation of each medical center.
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Introduction mouth is still necessary for patients with MIE.

. . The role of nutrition in the treatment of esophageal

Esophageal cancer is among the fastest growing human ) ) i p £ oati
. cancer is an important, multifaceted aspect of patient care.

cancers and causes more than 400,000 deaths worldwide p ’ P p

annually (1). Currently, esophagectomy is still the standard Methods of nutritional support have been widely described

treatment for patients with resectable esophageal cancer. and include enteral nutrition (EN) and parenteral nutrition

However, esophagectomy which usually involves three (PN). Recently, increasing numbers of surgeons have

compartments (neck, thorax and abdomen) of the body, accepted the concept that EN supply should be the first

is considered to be one of the most traumatic operations choice for patients with esophagectomy. There are three

(2,3). To reduce the surgical trauma of the traditional open
esophagectomy, recently minimally invasive esophagectomy
(MIE) is broadly applied in clinical practice (4). However,
although a lot of improvements in the surgical techniques
for esophagectomy have been achieved, postoperative care
does not differ between MIE and open surgery. Nil by
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possible routes for EN supply following esophagectomy:
via early oral feeding (EOF), a nasojejunal tube or a
jejunostomy tube. However, there is no consensus about the
best feeding route and the proper timing of postoperative
oral feeding after esophagectomy. We will review studies on
the emerging EOF protocol after esophagectomy.
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Enteral feeding after esophagectomy: why?

Traditionally, patients were not fed enterally after
gastrointestinal surgery until there was evidence that the ileus
had resolved clinically, usually in the form of flatus. However,
it is now accepted that enteral nutritional support is safer
and more efficacious whenever possible, with data including
several studies of early EN (jejunostomy) following major
upper GI resection (5). It is of vital importance to use the
gastrointestinal tract to achieve a trophic effect and activity
in the small intestinal mucosa, something that probably could
be achieved only by a small amount of EN. The previous
studies assert that as little as 300 mL/day is required to
prevent changes in intestinal permeability caused by nil by
mouth (6). More and more surgeons accept the concept that
“when the gut works use it”.

Aiko et al. (7) compared central line feeding alone and
combined jejunostomy with central line feeding. The serum
lymphocyte count was lower and C-reactive protein and
serum bilirubin levels were higher in the combined group.
No other statistically significant differences were found in
nutritional status or complications at 7 days between the
two groups. The authors conclude that parental nutrition
leads to a reduced lymphocyte count and raised C-reactive
protein and bilirubin levels, suggesting that, biochemically
at least, EN has some benefit. Similarly, Gabor er al. (8)
compared central line feeding alone with a combined
nutrition supply (jejunostomy with central line feeding) in a
case-control study. Overall hospital stay and intensive care
were shorter in the combined nutrition supply (jejunostomy
with central line feeding) group. However, in this study
the rate of anastomotic leakage is extremely high (52%
for PN alone and 48% for combined routes). A study
from Kobayashi ez 4. (9) showed that early EN started
within 3 days is safe and valid for postoperative esophageal
cancer patients and has advantages in reducing the use of
albumin infusion and PN, for promoting early recovery of
intestinal movement, and for early recovery from systemic
inflammadon.

At present, there is no consensus about the length of the
placement of an enteral feeding tube. Several centers have
reported on the value of long-term home enteral feeding
in some patients with esophagectomy (10,11). The results
from a randomized controlled trial of standard care versus
six weeks of home EN after esophagectomy or gastrectomy
for cancer showed that home enteral feeding by jejunostomy
was feasible, safe and acceptable to patients and their
caregivers (12). However, the investigators concluded that
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whether home enteral feeding should be considered as a
routine practice would require further confirmation in an
appropriately powered, multicenter study (12). Presumed
benefits of long-term jejunostomy tube feeding are a more
rapid functional recovery and the reduction of weight loss.
However, the previous study showed that although the
routine placement of jejunostomy tube feeding following
esophagectomy, in most patients’ significant weight loss
is observed at 6 months postoperatively (13). This may
be partly explained by the tremendous surgical trauma of
the esophagectomy, which inevitably leads to significant
weight loss (14), partly by the difficulty to meet required
oral nutritional supply after esophagectomy. At present, the
practice of routine long-term home enteral tube feeding
after esophagectomy has not been established.

EOF after esophagectomy: why not?

Although tube-feeding after esophagectomy is widely
accepted, tube-feeding is not a perfect method for
nutritional supply after esophagectomy. A previous study
showed that dependence on tube feeding may lead to
adverse swallowing ability recovery, potentially due to
decreased use of swallowing musculature (15). A review
from Weijs et al. (16) showed that the mortality rate
associated with surgical placement of a jejunostomy feeding
tube during esophagectomy is 0-0.5% and the reoperation
rate associated with jejunostomy feeding tube placement is
0-2.9%. There are some minor complications associated
with jejunostomy feeding tube placement occur frequently,
including gastrointestinal tract complaints (10-39%), entry
site leakage (1.4-25%) and entry site infection (0.4-16%). A
feeding tube dislocation occurring in 20-35% of all patients
and a reduced quality of life (QOL) is the main drawback of
using nasojejunal tubes after esophagectomy.

In addition, the emotional, psychological, and physical
consequences of living with a feeding jejunostomy tube
and the associated feeding are unknown, from both
the caregiver and patient perspectives. The majority of
patients with tube feeding complain of distress regarding
the gustatory deprivation experiences related to drinking
liquids, chewing, tasting and swallowing food, exposure to
unsatisfied appetites for certain food and forbidden foods,
the experiences of dry mouth and thirst (17). In addition,
there is the suffering related to the deprivation of social
activities usually associated with having food together with
friends and relatives (18).

No doubt that oral feeding should be the first choice
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whenever it is safe and feasible after surgery. Saliva is
normally produced when eating and keeps the mouth
clean. However, saliva production is often reduced during
nutritional support, and the oral mucosa can develop sores.
Feeding tubes may reduce salivary flow and subsequently
change oropharyngeal colonization in patients with tube
feeding. Increased incidence of oropharyngeal colonization
with respiratory pathogens is also caused by impairment
of salivary clearance (17). In patients with esophagectomy,
why must we keep patients’ nil by mouth and choose
enteral tube feeding? There are some worries concerning
immediate oral feeding after esophagectomy. First,
immediate oral feeding after esophagectomy may result in
gastric emptying problems. Second, immediate oral feeding
after esophagectomy may result in aspiration, especially
for patients with recurrent laryngeal nerve (RNL) injury.
Third, immediate oral feeding after esophagectomy may
increase the risk of anastomotic failure. However, none of
these worries have clinical evidence.

EOF after esophagectomy: where we are?

At present, there is no consensus about when to initiate oral
feeding and what type of food to try first in patients with
esophagectomy. In 2008, the results of an RCT showed
that on the first day after major upper GI surgery allowing
patients to have regular food at will did not increase
postoperative morbidity compared with traditional enteral
tube feeding and nil by mouth (19). However, in this
randomized study only 8 patients with esophagectomy were
enrolled including 6 transthoracic esophagectomies and 2
transhiatal esophagectomies. Subgroup analysis could not
be performed due to the small sample size.

At present, there are only 4 studies that have tried
to investigate the feasibility and safety of EOF after
esophagectomy (Tuble 1). A prospective multicenter
nonrandomized clinical trial from the Netherlands showed
that immediate postoperative oral nutrition did not increase
the pneumonia rate (28% in EOF group, 40% in the LOF
group, P=0.202) and the anastomotic leakage (14% in EOF
group, 24% in the LOF group, P=0.202) (23). The 90-day
mortality rate was the same between the two groups 2%).
Intensive care unit stay and hospital stay were significantly
shorter in patients with the immediate oral intake
protocol (23). The authors concluded that the immediate
initiation of oral feeding after esophagectomy seems to be
feasible and does not increase postoperative complications
compared to a historical cohort and the literature.

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

Liu et al. Early oral feeding after esophagectomy

However, in this study, the median caloric intake at POD
5 in the EOF group was 58% of what was required.
In addition, 38% of the patients needed the nonoral
nutrition (23). In addition, this study only included patients
who underwent Ivor-Lewis esophagectomy. The RCT
study by Mahmoodzadeh ez 4/. (20) showed that EOF after
the surgical resection of gastric and esophageal tumors is
safe and is associated with better early in-hospital outcomes
and a shorter recovery of gastrointestinal function and
hospital stay. However, this study included not only patients
with esophagectomy but also patients with gastrectomy. In
addition, this study had a high risk for bias since patients
with complications were excluded.

In 2015, our pilot study showed that postoperative gastric
emptying is faster than preoperative gastric emptying
and that EOF in patients with thoracolaparoscopic
esophagectomy is feasible and safe (22). After that, we
designed and initiated an RCT for an EOF protocol
after MIE. For patients in the EOF group, there was no
nasogastric tube, no J-tube or nasoenteral feeding tube,
and we only placed one mediastinal drainage tube during
surgery (Figure I). The results of our RCT showed that for
patients with McKeown MIE EOF is noninferior to the
standard of nil by mouth care with regard to postoperative
cardiac, respiratory, and gastrointestinal (CRG)
complications (30.0% in the EOF group vs. 32.9% in the
LOF group; 95% CI of the difference: -13.8% to 8.0%).
In addition, patients with EOF protocol had a quicker
recovery of bowel function and improved short-term
QOL (21). Based on the RCT, we further investigated the
impact of the EOF protocol on inflammatory cytokines
[IL-6, IL-8, TNF-a and monocyte chemotactic protein-1
(MCP-1)] after esophagectomy. The results showed that
compared with conventional rehabilitation programs,
the EOF protocol may decrease the stress response after
McKeown MIE (24). At present, this is the only RCT
investigating EOF protocol after esophagectomy. However,
this study was a single-center study, and in this study, we
only included patients with Mckewon esophagectomy and
hand-sewn embedded cervical anastomosis (25).

EOF after esophagectomy: future directions

In the future, we will require more multicenter RCTs to
investigate the feasibility and safety of the EOF protocol in
patients with esophagectomy. In clinical practice, we should
select patients who may benefit from EOEF, and the clinical
decision algorithm suggested by us is shown in Figure 2. A
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Table 1 Overview of relevant publications for EOF after esophagectomy
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Author Year Study design Number Objectives Outcomes Conclusions

Mahmoodzadeh 2015 RCT 54 vs. 55 EOF vs. LOF Complications: NS; time to start  EOF is safe and

et al. (20) soft diet: early (4 vs. 6 d); Time to is associated with
gas passage: shorter (3 vs. favorable early in-
4 d); postoperative hospital stay: hospital outcomes
shorter (6 vs. 8 d)

Sun et al. (21) 2018 RCT 140 vs. 140 EOF vs. LOF Complications: noninferior; time  EOF is noninferior
to first flatus: shorter (2 vs. 3 d);  to the standard of
time to first bowel movement: care with regard
shorter (3 vs. 4 d); QOL to postoperative
evaluation: better complications with a

quicker recovery of
bowel function and
improved QOL

Sun et al. (22) 2015 Prospective cohort 68 vs. 65 EOF vs. LOF Complications: EOF, 20.6% vs. Postoperative EOF

study with historic LOF, 29.2% (P=0.249); time to in patients with
control first flatus: shorter (2.1 vs. 3.2 d); thoracolaparoscopic
time to first bowel movement: esophagectomy is
shorter (4.4 vs. 6.5 d); length of  feasible and safe
postoperative stay: shorter
(9.2 vs. 10.7 d)
Weijs et al. (23) 2016 Exploratory single-arm 50 vs. 50 EOF vs. LOF Complications: pneumoniarate  EOF is feasible and

multicenter trial with
historic control

does not increase
complications

(28% in EOF vs. 40% in LOF,
P=0.202); anastomotic leakage
rate (14% in EOF vs. 24% in LOF,
P=0.202); 90-day mortality: 2% in
both group; hospital stay and ICU
stay: shorter in EOF group; QOL
evaluation: better

RCT, randomized controlled trial; EOF, early oral feeding; LOF, late oral feeding; QOL, quality of life; ICU, intensive care unit; NS, not

significant.

Figure 1 Postoperative tube placement. Only one mediastinal tube

is placed during the operation.
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risk model should be built to exclude patients with high risk
for an EOF protocol. Furthermore, there are some issues
that should be solved in future studies.

Frist, a team including otolaryngology or speech therapy
specialists should be included to analyze swallowing
deficiencies and assess the patient’s risk of aspiration to
with a clinical swallowing examination. Swallow service
specialists make recommendations according to the
appropriate consistency of foods and liquids, along with
other recommendations for swallowing maneuver, such as
tucking the chin or turning the head, as well as swallowing
exercises to improve the patient’s ability to drink and eat.

Second, further studies are needed to investigate how
to improve the amount of oral intake after esophagectomy.
Compliance with the recommended daily number of calories
was a struggle for most patients with esophagectomy.
The amount of oral intake at the time of discharge from
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\ 4

Risk evaluation
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J-tube/nasoenteral
tube feeding + PN

Low risk

Oral feeding on POD 7

\ 4
Oral feeding on POD 7

\

Intolerance: aspiration, nausea,
vomiting, gastric motility or
abdominal pain (last >7 days)

Nutritional intake <50%
of needs for 7 days

Good tolerance

A

4

J-tube/nasoenteral
tube feeding + PN

Figure 2 The suggested clinical decision algorithm. PN, parenteral nutrition; POD, postoperative day 1.

hospital is often less than the required nutrition for at least
6 months after surgery in most patients (26). The
results from previous studies investigating EOF after
esophagectomy showed that most patients could not meet
the required amount of kcal when discharged home. In the
future, we should investigate how to improve the amount
of oral intake after esophagectomy. The dietitian should
provide each patient with nutritional supply guidelines to
make sure that patients can intake adequate calories and
proteins and a list of suggested high-protein and high-
caloric nutritional supplements from which to choose,
taking into consideration of early satiety, nausea, vomiting,
and taste alterations, which are common symptoms
observed in patients with esophagectomy.

Third, nutritional markers should be investigated for
EOF after esophagectomy. However, there is no ideal
single biochemical marker for malnutrition testing, as
most laboratory biochemical markers are limited by being
not very specific and not sensitive or being affected by
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other non-nutritional factors. Serum albumin is a protein
with liver synthesis and a relatively long half-life and it is
one of the most commonly used nutritional markers of
nutritional status and prognosis in the absence of overt
inflammation. Prealbumin, the protein synthesized by the
liver but having a shorter half-life than albumin, could help
us monitor short-term nutritional status changes. Subjective
and objective data should be collected for a comprehensive
nutritional assessment.

Conclusions

In conclusion, evidence supporting an optimal route for
nutritional supply in post-esophagectomy patients is weak,
and the evidence supporting EOF after esophagectomy
is still lacking. In the future, further research studies
investigating the safety and efficacy of EOF after
esophagectomy are needed, and multidisciplinary teams,
including surgeons, nutritionists and nurses, are needed to
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provide better care to patients with esophagectomy.
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