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Background: Previous studies have shown that enteral nutrition (EN) helps reduce severe postoperative 
complications after esophagectomy. However, the incidence of jejunostomy-related complications is 
approximately 30%. We evaluated the operative outcomes in patients who did not receive EN via feeding 
jejunostomy after esophagectomy.
Methods: We retrospectively reviewed 76 consecutive patients with esophageal cancer who received radical 
esophagectomy. Operative outcomes were compared between 33 patients who received postoperative EN via 
feeding jejunostomy (group A; from May 2014 to September 2015) and 43 patients who did not receive EN 
via feeding jejunostomy (group B; from September 2015 to December 2017).
Results: The American Society of Anesthesiologists performance status score of the patients in group B 
was significantly higher than that of patients in group A (P=0.002). The postoperative morbidity rate was 
comparable between the two groups (group A, 30.3% vs. group B, 44.2%, P=0.217). No significant between-
group differences were observed in the incidence of infectious complications, postoperative hospital stay, 
readmission within 30 days after discharge, or pneumonia after discharge within 6 months. The incidence 
of bowel obstruction was significantly higher in group A than in group B (group A, 9.1% vs. group B, 0%, 
P=0.044). Two patients in group B required nutritional support via total parenteral nutrition due to bilateral 
vocal cord palsy or pneumonia.
Conclusions: Jejunostomy-related bowel obstruction in the patients with feeding jejunostomy was 
significantly higher than that in the patients without jejunostomy. There was no increase in postoperative 
complications (including pneumonia) in the patients who did not receive EN via feeding jejunostomy. 
Our results suggest that routine feeding jejunostomy may not be necessary for all patients undergoing 
esophagectomy.
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Introduction

Radical esophagectomy for esophageal cancer is one of the 
most invasive surgical procedures of the gastrointestinal 
tract and is associated with high mortality and morbidity 
rates (1,2). Postoperative complications, including 
anastomotic leak, pneumonia, and sepsis, result in prolonged 
hospital stay and deterioration of physical strength and 
quality of life (2). Moreover, postoperative complications 
have been shown to adversely affect overall survival after 
esophagectomy (3,4). Several studies have shown that 
enteral nutrition (EN) helps reduce the incidence of severe 
postoperative complications after esophagectomy (5,6). 
Furthermore, postoperative early EN has been shown to 
prevent postoperative weight loss, facilitate early recovery of 
bowel movements, and reduce length of hospital stay (7-9). 
In a recent study, EN was shown to ameliorate weight loss 
and reduce the incidence of pneumonia after thoracoscopic 
esophagectomy, a minimally invasive surgery (10).  
On the other hand, jejunostomy-related complications 
have a relatively high incidence (28.5–38%) (11-13). In a 
study by Han-Geurts et al., infection at the insertion site 
was the most common complication (16%), followed by 
catheter dislocation (6%), obstruction (6%), removal by 
patients (5%), and leakage (4%) (11). Leakage or intestinal 
obstruction often necessitates relaparotomy (11,13). Bowel 
obstruction related to jejunostomy occurred even after 
jejunal tube removal and often required operation. The 
jejunal tube is typically not removed at discharge in patients 
who do not develop complications; therefore, self-care of 
the tube at home by these patients is required. In-dwelling 
tubes or catheters tend to hinder physical activities after 
surgery. Therefore, we discontinued the practice of routine 
EN via feeding jejunostomy after esophagectomy. In this 
study, we investigated the operative outcomes of patients 
with esophageal cancer who did not receive EN via feeding 
jejunostomy after esophagectomy. 

Methods

Patients

We retrospectively reviewed 76 consecutive patients with 
esophageal squamous cell carcinoma who underwent 
radical esophagectomy at the Department of Surgery, 
Iwate Medical University Hospital, between May 2014 
and December 2017. The practice of postoperative EN via 
feeding jejunostomy was discontinued in September 2015. 
Operative outcomes were compared between patients who 

received postoperative EN via feeding jejunostomy (group 
A; from May 2014 to September 2015) and patients who 
did not receiving postoperative EN via feeding jejunostomy 
(group B; from September 2015 to December 2017). 
The clinical characteristics of the patients are presented 
in Table 1. The tumor location was classified according 
to the Japanese Classification of Esophageal Cancer 
(JCEC), 11th edition (14). Clinical stage was determined 
according to the Union for International Cancer Control 
classification, 7th edition. Neoadjuvant chemotherapy 
with cisplatin and f﻿luorouracil was offered to patients with 
stage II/III squamous cell carcinoma, based on the standard 
preoperative treatment in Japan (15). Patients with more 
advanced cancer, including those with severe lymph node 
metastasis (mainly exceeding stage III) received first-line 
chemotherapy with docetaxel, cisplatin, and fluorouracil, as 
previously reported (16).

Radical esophagectomy via right thoracotomy or 
thoracoscopy was performed according to the guidelines for 
the diagnosis and treatment of carcinoma of the esophagus 
in Japan (17). Thoracoscopic esophagectomy was performed 
in the prone position as previously reported (18,19). In most 
cases, the reconstruction conduit was a gastric tube pulled 
through the posterior mediastinum or via the retrosternal 
route with cervical esophagogastrostomy (20). In group A, 
a jejunostomy was placed 20 cm distal from the ligament of 
Treitz using the 9 Fr Kangaroo jejunostomy catheter kit® 
(Medtronic, Minneapolis, MN, USA) under laparotomy. 
A jejunal tube was inserted 4 cm along the subserosa and 
then into the intestinal lumen for a total of 40 cm. The tube 
was attached to the jejunum using a purse string suture and 
was fixed to the anterior abdominal wall in a horizontal 
orientation for 5 cm with additional six sutures.

The perioperative management of radical esophagectomy 
has been described previously (21). In brief, patients 
received rehabilitation before surgery and started an early 
mobilization with ambulation, respiratory training, and 
training for chewing and swallowing on postoperative day 
(POD) 1. All patients stayed in the intensive care unit until 
POD 4. When the patients were moved to a surgical ward 
on POD 4, they were able to walk freely within the hospital. 
After POD 7, patients were trained in the rehabilitation 
room to recover muscle strength and used an ergometer. The 
nasogastric tube was removed on the morning of POD 1.  
The chest drain was routinely removed on POD 4 in the 
absence of any chyle leak. The urinary catheter was also 
routinely removed on POD 4. Patients were discharged 
when they were able to achieve stable oral intake.
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Table 1 Clinical characteristics of the study population 

Characteristics
Group A 
(N=33)

Group B 
(N=43)

P value

Agea (years) 66.2±10.4 66.7±8.6 0.812

Sex 0.894

Male 28 36

Female 5 7

Histologic typeb 0.668

Squamous cell carcinoma 32 41

Adenocarcinoma 1 1

Malignant melanoma 0 1

Tumor locationb 0.787

Ut 3 7

Mt 21 24

Lt 8 10

Ae 1 2

Clinical stagec 0.652

IA 9 16

IB 3 2

IIA 2 2

IIB 4 1

IIIA 6 9

IIIB 2 4

IIIC 7 8

IV 0 1

Pathological stagec 0.194

0 1 10

IA 12 12

IB 3 3

IIA 2 3

IIB 6 5

IIIA 6 4

IIIC 3 3

IV 0 3

Preoperative treatment 0.262

No 13 18

Yes 20 25

CF 0 4

DCF 18 20

CRT 2 1

Table 1 (continued)

Table 1 (continued)

Characteristics
Group A 
(N=33)

Group B 
(N=43)

P value

ASAPS 0.002

1 9 2

2 24 33

3 0 8

Comorbidities

Heart disease 18 19 0.371

Pulmonary disease 2 3 0.873

Diabetes mellitus 7 13 0.376

Body mass indexa (kg/m2) 22.3±3.3 22.2±2.9 0.906

Total proteina (g/dL) 6.5±0.5 6.7±0.7 0.218

Albumina (g/dL)  3.9±0.5 4.1±0.4 0.204

Surgical procedure 0.088

Right thoracotomy 4 1

Thoracoscopy 29 42

Reconstruction conduit 0.251

Gastric tube 32 43

Colon 1 0

Route of reconstruction 0.505

Posterior mediastinal 31 42

Retrosternal 1 1

Anterior sternal 1 0

Lymph node dissection 0.092

Two-field 12 24

Three-field 21 19

Abdominal approach 0.043

Laparotomy 14 9

HALS 19 34
a, mean ± standard deviation; b, according to the Japanese 
Classification of Esophageal Cancer, 11th edition (Ut: upper 
thoracic esophagus, Mt: middle thoracic esophagus, Lt: lower 
thoracic esophagus, and Ae: abdominal esophagus); c, according 
to the Union for International Cancer Control classification, 
7th edition. ASAPS, American Society of Anesthesiologists 
performance states; CF, cisplatin and 5-fluorouracil; DCF, 
docetaxel, cisplatin, and 5-fluorouracil; CRT, chemoradiotherapy; 
HALS, hand-assisted laparoscopic surgery.
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Nutritional treatment

Postoperatively, all patients received continuous infusion of 
Ringer’s acetate solution on the operative day (5 mL/kg/h)  
and amino acid solution with 7.5% glucose (BFLUID®; 
Otsuka Pharmaceutical Factory, Inc., Tokushima, Japan) 
on PODs 1–7 (approximately 2 mL/kg/h; 15 kcal/kg/day)  
through peripheral intravenous catheters. Oral intake was 
started on POD 5 or 6 after evaluation of recurrent laryngeal 
nerve paralysis by video endoscopic examination in each group. 

In group A, continuous enteral feeding via jejunostomy 
was started on POD 1 at the rate of 5 kcal/kg/day; the 
quantity of nutrition was progressively increased by  
5 kcal/kg/day up to 30 kcal/kg/day on POD 6. EN feeding 
was gradually decreased based on the status of oral ingestion 
to achieve a total energy intake of 30 kcal/kg/day. The jejunal 
tube was removed in the outpatient department approximately 
1–2 months after surgery without usage at home. 

Outcome measures

Postoperative morbidity and mortality rates, postoperative 
laboratory data, loss of body weight, hospitalization, and 
readmission within 30 days after surgery, readmission due to 
malnutrition, and pneumonia after discharge within 6 months 
were compared between the two groups. Postoperative 
laboratory investigations included white blood cell counts, 
C-reactive protein, total bilirubin, aspartate transaminase, 
alanine aminotransferase, blood urea nitrogen, and creatinine 
at maximal values within POD 7, and total protein and 
albumin at POD 14. Data pertaining to body weight loss 
were collected at POD 14 and at 3 and 6 months after 
surgery. Postoperative complications were defined based 
on the classification of the Esophagectomy Complications 
Consensus Group (2). Clostridium difficile (C. difficile) enteritis 
was defined as the presence of enteritis by laboratory 
detection of C. difficile-positive toxin in the stool or a C. 
difficile-positive stool culture. Complication grades were 
defined according to the Clavien–Dindo classification (22).

Statistical analysis

Statistical analyses were performed using the SAS statistical 
analysis software, JMP 10 (SAS, Cary, NC, USA). Between-
group differences in patient characteristics and outcomes 
were assessed using the chi-squared test, Student’s t test, 
or Wilcoxon’s rank test. P<0.05 was considered statistically 
significant.

Results

The clinical characteristics of the patients are summarized 
in Table 1. Of the 76 reviewed patients with esophageal 
cancer, 64 were men (84.2%) and 12 women (15.8%) with 
a mean age of 66.4 (age range: 33–84) years. The major 
histological type was squamous cell carcinoma (96%). In 
total, 45 patients (59.2%) were treated with preoperative 
chemotherapy or chemoradiotherapy. In most cases, 
thoracoscopic esophagectomy was performed (group A, 
87.9% vs. group B, 97.7%) via gastric tube reconstruction 
through the posterior mediastinum. No significant between-
group differences were observed with respect to age, sex 
ratio, body mass index, histologic types, tumor location, 
clinical and pathological stage, preoperative treatment, 
comorbidities, or surgical procedures. The American 
Society of Anesthesiologists performance status (ASAPS) 
of patients in group B was significantly higher than that of 
patients in group A (P=0.002, Table 1).

Postoperative morbidity is presented in Table 2. Morbidity 
rate in groups A and B was 30.3% and 44.2%, respectively; 
the between-group difference was not statistically significant 
(Table 2). There was no significant between-group difference 
in the overall rate of infectious complications (including 
pneumonia, wound infection, bacteremia, or C. difficile 
enteritis) (group A, 21.2% vs. group B, 18.6%, Table 2). EN 
administration was temporarily stopped in two patients in 
group A due to diarrhea caused by C. difficile enteritis; EN 
was restarted after improvement in its symptoms. Other 
patients in group A were administered EN as per schedule. 
Operative mortality was zero in both groups. The incidence 
of bowel obstruction was significantly higher in group A 
(group A, 9.1% vs. group B, 0%, P=0.044, Table 2). All 
cases of bowel obstruction occurring after discharge were 
associated with jejunostomy and necessitated reoperation.

The postoperative outcomes in groups A and B are 
shown in Table 3. No significant between-group differences 
were observed with respect to postoperative blood 
investigations, start of oral intake after surgery, length of 
postoperative hospital stay, readmission within 30 days after 
discharge, readmission due to malnutrition, or pneumonia 
after discharge within 6 months (Table 3). The rate of weight 
loss on POD 14 in group B was significantly higher than 
that in group A (group A, 1.4% vs. group B, 5.1%, P<0.001, 
Table 3). However, there were no significant between-
group differences in the rate of weight loss at 3 months and 
6 months after surgery. Two patients in group B required 
nutritional support via total parenteral nutrition (TPN) due 

https://www.ncbi.nlm.nih.gov/pubmed/17390162
https://www.ncbi.nlm.nih.gov/pubmed/17390162
https://www.ncbi.nlm.nih.gov/pubmed/17390162
https://www.ncbi.nlm.nih.gov/pubmed/17390162
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to bilateral vocal cord palsy or pneumonia (Table 3).

Discussion

Several studies have shown that the use of EN in the early 
postoperative period after esophagectomy more effectively 
reduced postoperative complications than parenteral 
nutrition (5-10). Moreover, EN was better than parenteral 
nutrition support for maintaining nutritional status and 
prevention of postoperative weight loss (5,7,10). EN also 
reduced the duration of intensive care unit treatment 
and the total hospital stay (8,9). Reportedly, early EN is 
one of the factors that improves immune function and 
attenuates changes in cytokine levels after esophagectomy 
(23,24). Meta-analyses revealed that postoperative EN was 
associated with decreased incidence of severe infectious 

complications (such as anastomotic leak and pulmonary 
complications) and shorter length of hospital stay as 
compared with that with the use of parenteral nutrition 
(5,6). Feeding jejunostomy was most commonly used for 
postoperative early EN (11,13,25). In agreeable situations, 
we also performed early EN after esophagectomy and 
achieved stable postoperative outcomes (26,27). However, 
feeding jejunostomy itself is vulnerable to complications 
such as obstruction, leakage, and dislocation (11-13). These 
complications sometimes necessitate reoperation. In this 
study, bowel obstruction related to jejunostomy occurred 
in three patients after discharge (Table 2). Table 4 depicts 
characteristics of patients who developed bowel obstruction 
related to jejunostomy in this series; reoperation was 
required in all instances. The median duration between 
esophagectomy and the onset of bowel obstruction was 238 
(range: 191–281) days; patients required long-term care 
after esophagectomy. Causes of jejunostomy-related bowel 
obstruction included occlusion or torsion of the jejunum 
at the site of insertion of the jejunostomy tube, which was 
caused by separation of the fixation from the jejunum and 
abdominal wall. This problem occurred despite the use of a 
non-absorbable thread for fixation in this series. Therefore, 
it may be necessary to additionally secure the fixation 
between the jejunum and abdominal wall. Moreover, some 
cases developed occlusion of the feeding tube (13). It is 
difficult to regulate the speed of administration of EN via 
jejunostomy, and this may cause abdominal discomfort 
or pain. An infusion pump is required for continuous 
administration of EN, which hinders the physical activity 
of patients. Since the jejunal tube is not removed at 
discharge, the patients are required to take care of tube at 
home. Owing to these demerits of feeding jejunostomy, we 
discontinued the practice of EN via feeding jejunostomy 
after esophagectomy.

The recent introduction of perioperative enhanced 
recovery protocol implemented by a multidisciplinary 
support team has helped improve the operative outcomes 
of esophagectomy at our hospital (21). In this study, the 
performance status (ASAPS) of patients in group B (after 
discontinuation of EN via jejunostomy) was significantly 
higher than that in group A (before discontinuation of EN) 
(Table 1). This reflects the change in institutional protocol 
over the course of the study reference period by which the 
indications for esophagectomy were extended to include 
high-risk patients after stabilization of outcomes. However, 
there was no increase in the incidence of postoperative 
complications or prolongation of length of hospital stay after 

Table 2 Postoperative morbidity

Complications
Group A 
(N=33)

Group B 
(N=43)

P value

Morbidity 10 (30.3) 19 (44.2) 0.217

Pneumonia 4 (12.1) 5 (11.6) 0.947

Dysrhythmia atrial 0 3 (7.0) 0.122

Anastomotic leak 0 0 –

Conduit necrosis 0 1 (2.3) 0.378

Chyle leak 0 0 –

Vocal cord palsy 3 (9.1) 8 (18.6) 0.243

Bleeding requiring 
reoperation

0 1 (2.3) 0.378

Wound infection 1 (3.0) 0 0.251

Clostridium difficile 
enteritis

2 (6.1) 2 (4.7) 0.785

Bacteremia 0 1 (2.3) 0.378

Bowel obstruction 3 (9.1) 0 0.044

Overall infectious disease 7 (21.2) 8 (18.6) 0.777

Clavien–Dindo 
classification

0.755

I 4 6

II 6 11

IIIa 0 1

IIIb 0 1

Mortality 0 0 –
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discontinuation of the practice of EN. In this study, body 
weight loss at POD 14 in patients who did not receive EN 
via jejunostomy was significantly higher than that in patients 
who received EN. However, this did not lead to prolongation 
of hospital stay, and there was no significant between-

group difference in body weight loss at 3 months after 
esophagectomy. None of the patients who did not receive 
EN required readmission due to malnutrition (Table 3).

Postoperative EN is preferred in patients who develop 
complications (such as bilateral vocal cord palsy, severe 

Table 3 Postoperative outcomes

Outcomes Group A (N=33) Group B (N=43) P value

Postoperative blood testa

WBCb (/µL) 13,744.6±7,531.7 12,698.6±3,003.4 0.456

CRPb (mg/dL) 9.1±4.5 10.1±7.1 0.470

Total proteinc (g/dL) 6±0.6 6.1±0.4 0.174

Albuminc (g/dL) 3.4±0.4 3.4±0.3 0.434

Total bilirubinb (mg/dL) 0.8±0.5 1±0.6 0.168

ASTb (U/L) 62.7±33.9 53.3±22.7 0.175

ALTb (U/L) 64.4±54 45.9±27 0.079

BUNb (mg/dL) 22.5±7.7 22.2±4 0.835

Creatinineb (mg/dL) 1.7±4.7 0.9±0.2 0.316

Start of oral intakea (days) 6.5±1.4 6.2±3.3 0.653

Rate of weight lossa (%)

POD 14 1.4±4.4 5.1±3.4 <0.001

POM 3 7.4±5.5 7.5±4.6 0.951

POM 6 9.1±6.4 8.6±5.9 0.788

Postoperative TPN use 0 2 0.209

Postoperative hospital staya (days) 20.2±4.6 17.8±5.7 0.055

Readmission within 30 days after discharge 0 0 –

Readmission due to malnutrition 0 0 –

Pneumonia after discharged 0 2 0.209
a, mean ± standard deviation; b, maximal values within POD 7; c, values at POD 14; d, pneumonia in the first 6 months after discharge. AST, 
aspartate transaminase; ALT, alanine aminotransferase; BUN, blood urea nitrogen; CRP, C-reactive protein; POD, postoperative day; POM, 
postoperative month; TPN, total parenteral nutrition; WBC, white blood cell.

Table 4 Characteristics of patients who developed feeding jejunostomy-related bowel obstruction and their treatment details

Case Gender Age
Operative method in 
esophagectomy

Abdominal 
approach

Complication after 
esophagectomy

Durationa 
(days)

Operative 
findings

Operative procedure

1 Male 68 Thoracoscopy HALS Vocal code palsy 243 Occlusion Release of occlusion

2 Male 74 Thoracoscopy HALS Ileus with enteritis 191 Torsion Release of torsion

3 Male 70 Thoracoscopy HALS None 281 Occlusion Release of occlusion
a, duration between esophagectomy and onset of bowel obstruction. HALS, Hand-assisted laparoscopic surgery.
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respiratory complications, or anastomotic leak) that 
necessitate nil oral intake over a prolonged period. In our 
study, 2 of 43 patients (4.7%) were administered TPN 
due to bilateral vocal cord palsy or pneumonia in group B  
(Table 3). Although previous studies have investigated 
the factors associated with postoperative complications 
(28-30), accurately predicting surgical outcomes before 
surgery is difficult in clinical practice. Patients with 
respiratory comorbidities or decreasing preoperative 
respiratory function may not always develop postoperative 
pulmonary complications. Practically, jejunostomy should 
be performed for elderly patients with reduced function 
of swallowing preoperatively and for patients with 
intraoperatively confirmed bilateral vocal code palsy or 
depressed bloodstream of conduit (31,32). If complications 
arise after esophagectomy, nasojejunal tube can be selected. 
The nasojejunal tube was shown to be a feasible route for 
EN (11,33). However, prolonged use of the nasojejunal tube 
causes discomfort and hinders swallowing. In cases where 
long-term EN is necessary (e.g., patients with complications 
that necessitate nil oral intake or malnourished patients), 
jejunostomy should be performed after surgery. On the 
other hand, early oral feeding should be considered if the 
postoperative course is uneventful (34,35).

The present study shows that postoperative treatment 
without EN via feeding jejunostomy is feasible and does 
not increase postoperative complications. However, there 
are limitations to our study. First, this was a retrospective 
cohort study with a small study population. Second, early 
oral intake was possible in most patients in this series due 
to lack of complications. The rate of anastomotic leak 
was relatively low (20). None of the patients developed 
anastomotic leak in this study.

Conclusions

Jejunostomy-related bowel obstruction in patients with 
feeding jejunostomy was significantly higher than that 
in patients without jejunostomy. There was no increase 
in postoperative complications, including pneumonia, in 
patients who did not receive EN via feeding jejunostomy. 
Our results suggest that routine feeding jejunostomy may 
not be necessary for all patients undergoing esophagectomy. 
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