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Abstract

Purpose: Feeding catheter jejunostomy is a useful access route for early enteral nutrition during esophageal cancer surgery. However, it 
may lead to postoperative bowel obstruction associated with feeding jejunostomy (BOFJ). To prevent BOFJ, we introduced feeding cathe-
ter duodenostomy via the round ligament in 2018. This study aimed to compare the incidence of BOFJ and postoperative body weight 
changes between feeding catheter jejunostomy and duodenostomy.

Methods: A total of 109 patients who underwent thoracoscopic esophagectomy and gastric tube reconstruction for esophageal cancer at 
Kochi Medical School Hospital between March 2013 and November 2020 were included. Preoperative patient characteristics (age, sex, 
preoperative weight, body mass index, cancer stage, and preoperative treatment), surgical outcomes (operative time, blood loss, and 
postoperative complications [wound infection, pneumonia, anastomotic leakage, BOFJ]), and body weight changes at 1, 3, 6, and 12 
months post-surgery were compared between the jejunostomy (J) and duodenostomy (D) groups.

Results: The D group consisted of 35 patients. No significant differences were observed between the groups regarding age, sex, weight, 
body mass index, cancer stage, operative time, postoperative complications, or duration of tube placement. However, the D group had a 
significantly lower rate of preoperative chemotherapy (45.7% vs. 78.4%, P=0.001) and lower operative blood loss (120 mL vs. 150 mL, 
P=0.046) than the J group. All 12 cases of BOFJ occurred in the J group. Furthermore, the D group experienced a significantly lower weight 
loss ratio at 1 month postoperatively (93.9% vs. 91.8%, P=0.039).

Conclusion: In thoracoscopic esophagectomy, feeding duodenostomy may prevent bowel obstruction and reduce early postoperative 
weight loss without increasing operative time compared with feeding catheter jejunostomy.
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Introduction

Background
Esophagectomy for esophageal cancer is a highly invasive 

procedure that involves lymph node dissection in the cervi-

cal, thoracic, and abdominal regions. Although minimally 

invasive thoracoscopic surgery has become more common 

in recent years [1], the complication rate remains high [2]. 

Notably, anastomotic leakage necessitates prolonged fasting 

and nutritional management. Even in the absence of anasto-

motic leakage, patients may require enteral nutrition at home 

because of nutritional deficiencies and weight loss resulting 
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from decreased food intake [3,4]. Feeding jejunostomy is a 

valuable method for providing early enteral nutrition during 

the perioperative period for esophageal cancer [5]. Howev-

er, bowel obstruction associated with feeding jejunostomy 

(BOFJ), which results from bending, adhesion, or torsion of 

the intestinal tract around the catheter, is a common com-

plication [6]. To address this issue, we introduced feeding 

duodenostomy in 2018, in which a feeding tube is inserted 

through the duodenum via the round ligament.

Objectives
We compared the effects of jejunostomy and duodenos-

tomy on the incidence of BOFJ and postoperative weight 

changes in esophageal cancer surgery.

Methods

Ethics statement
This study was approved by the Institutional Review Board 

of Kochi Medical School Hospital (No. ERB-104180). The re-

quirement for informed consent was waived.

Study design
This retrospective cohort study compared the effects of 

two interventions—feeding tube insertion into the jejunum 

versus the duodenum—on the incidence of BOFJ during the 

perioperative period of esophageal cancer.

Setting
This study was conducted between March 2013 and No-

vember 2020. Tube became the standard method after Au-

gust 2018. The feeding tube was placed under direct vision 

following gastric tube reconstruction. For jejunostomy, a 9-Fr 

tube was inserted 30 cm into the jejunum using a Seldinger 

kit approximately 25–30 cm from the Treitz ligament; the 

puncture site was secured with one purse-string suture and 

three Witzel stitches (Fig. 1A). The tube was then guided out 

of the abdominal wall using a Seldinger kit (Fig. 1B), and the 

abdominal wall along with the puncture site was fixed with 

four stitches. The jejunum on the anorectal side was sutured 

to the abdominal wall so that it formed a long axis of approxi-

mately 4 cm (Fig. 1C).

For duodenostomy, following Kocher mobilization, a tube 

was inserted into the descending portion of the duodenum in 

a manner similar to the jejunostomy technique (Fig. 2A), and 

the puncture site was buried. The round ligament of the liver 

was ligated and trimmed at the umbilicus, and the tube was 

guided out through the fatty tissue of the round ligament us-

ing a Seldinger kit (Fig. 2B). Finally, the abdominal wall and 

the area around the duodenal puncture site were sutured and 

secured using the round ligament (Fig. 2C). Continuous en-

teral nutrition was initiated at 20 mL/hr on the day following 

surgery, gradually increasing to 40–80 mL/hr until oral intake 

commenced. Once oral intake began, patients were instruct-

ed to self-administer 200 mL of nutritional supplements in-

termittently three times a day over 2 to 3 hours, continuing at 

Fig. 1. Surgical technique for jejunostomy. (A) The jejunal puncture site for the 9-Fr tube (arrow) was secured with one drawstring 
suture and three Witzel sutures. (B) The tube was guided out of the abdominal wall. (C) The anorectal portion of the jejunum was 
fixed to the abdominal wall over a length of approximately 4 cm (arrowheads).
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home after discharge.

Participants
A total of 109 patients who underwent thoracoscopic 

esophagectomy and gastric tube reconstruction for esopha-

geal cancer between March 2013 and November 2020 were 

included.

Variables
Preoperative baseline characteristics included age, sex, 

weight, body mass index, cancer stage, and preoperative 

treatment. Outcome variables comprised surgical outcomes 

(operative time and blood loss), postoperative complica-

tions (wound infection, pneumonia, anastomotic leakage, 

and BOFJ), and body weight at 1, 3, 6, and 12 months after 

surgery.

Data sources/measurement
Patients’ food intake was assessed during outpatient in-

terviews 1 month or more after surgery. The feeding tube 

was removed once patients could consume sufficient food 

or nutritional supplements orally. Body weight was recorded 

at 1, 3, 6, and 12 months postoperatively, and these outcome 

variables were compared between the two groups.

Bias
As all eligible patients from a single institution during the 

study period were included, selection bias was not an issue.

Study size
No sample size estimation was performed because the 

study encompassed the entire target population.

Statistical methods
The chi-square test and Mann-Whitney test were employed 

for statistical analysis, with P<0.05 considered statistically 

significant.

Results

Participants
The median age was 68 years, with 74 patients in the jeju-

nostomy (J) group and 35 patients in the duodenostomy (D) 

group (Table 1). Among comorbidities, 17 patients (15.6%) 

had diabetes mellitus, 47 (43.1%) had hypertension, and 24 

(22.0%) had cardiovascular disease. Posterior mediastinal 

route reconstruction was performed in 110 patients, and 

pneumonia and anastomotic leakage were observed in 15 

patients (13.0%) each. Trends in nutritional doses up to 21 

days postoperatively are presented in Fig. 3.

Main results
Until May 2018, high-calorie infusions were administered 

via a postoperative central venous catheter; as a result, the 

J group tended to receive more intravenous nutrition for up 

to 10 days postoperatively and less enteral nutrition after 8 

days compared with the D group. The median preoperative 

Fig. 2. Surgical technique for tube duodenostomy. (A) The tube was inserted into the descending duodenal leg (arrow) and im-
planted. (B) After guiding the tube out of the abdominal wall (arrowhead), the hepatic round ligament (*) was trimmed to reach the 
duodenal entry point of the tube (arrow). (C) The hepatic round ligament (*), the abdominal wall (arrowhead), and the area around 
the duodenal entry site (arrow) were sutured and fixed.
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weight was 55.0 kg, which decreased to 50.0 kg at 3 months 

postoperatively, with only slight further decreases at 6 and 12 

months (Fig. 4).

The median duration of feeding tube placement was 78 

days. The shortest duration was 6 days postoperatively, 

observed in a patient who required emergency surgery for 

strangulated bowel obstruction. The longest duration was 

376 days, as one patient requested extended use due to dys-

phagia and aspiration following head and neck cancer sur-

gery. There were 12 cases (11.0%) of BOFJ, all occurring ex-

clusively in the J group. The median time to BOFJ onset was 

211 days post-surgery, with the longest interval being 1,450 

days. Additionally, one patient in the D group developed a 

peri-pancreatic abscess with a pancreatic fistula, as indicated 

by a high amylase level in the drainage.

Comparisons between the groups revealed no significant 

differences in age, gender, weight, body mass index, can-

cer stage, operative time, postoperative complications, or 

duration of tube placement. However, the D group had sig-

nificantly less preoperative chemotherapy (45.7% vs. 78.4%, 

Table 1. Characteristics of the 109 patients who underwent tho-
racoscopic esophagectomy for esophageal cancer

Characteristic Number (%)
Male sex 84 (77.1)
Age (yr), median (range) 68 (43–91)
cT 1/2/3/4 41/12/49/7
cN 0/1/2/3 40/43/15/11
cM 0/1 94/15
cStage I/II/III/IV 39/18/29/23
Diabetes mellites 17 (15.6)
Hypertension 47 (43.1)
Cardiovascular disease 24 (22.0)
Preoperative body weight (kg), median (range) 55.0 (30.7–78.0)
Preoperative body mass index (kg/m2),  

median (range)
21.3 (14.0–30.0)

Neoadjuvant chemotherapy 74 (67.9)
History of radiation therapy 12 (11.0)
Operative time (min), median (range) 607 (379–859)
Blood loss (mL), median (range) 150 (10–1,600)
Postoperative complications
 Pneumonia 14 (12.8)
 Anastomotic leakage 15 (13.8)
 Wound infection 23 (21.1)
Hospital stay (day), median (range) 21 (10–201)
Type of feeding tube, duodenostomy/jejunostomy 35/74
Duration until feeding catheter removal (day), 

median (range)
78 (6–376)

Surgery for bowel obstruction associated with 
feeding tube

12 (11.0)

P=0.001) and lower operative blood loss (120 mL vs. 150 mL, 

P=0.046) compared with the J group (Table 2). Regarding 

the postoperative weight-to-preoperative weight ratio (set 

at 100%) (Fig. 5), the D group exhibited a significantly lower 

weight loss rate at 1 month postoperatively (93.9% vs. 91.8%, 

P=0.039). Although the rate remained lower at 3 months 

(90.0% vs. 87.3%, P=0.077), no difference was observed after 

6 months. When excluding patients with BOFJ, there was no 

significant difference in the weight loss rate at 1 month (93.9% 

vs. 93.1%, P=0.244). At 3 months, a trend toward a lower 

weight loss rate in the D group persisted (90.0% vs. 88.6%, 

P=0.056).

There was no significant difference in serum albumin lev-

els between the two groups; however, the total lymphocyte 

count was higher in the D group (Fig. 6). Additionally, the in-

cidence of BOFJ did not differ significantly between patients 

who received preoperative chemotherapy and those who did 

not (9.5% vs. 14.3%, P=0.517).

Discussion

Key results
The present study suggests that tube duodenostomy can 

prevent BOFJ and weight loss in the early postoperative peri-

od, without prolonging the operative time compared to jeju-

nostomy.

Interpretation/comparison with previous studies
Early postoperative rehabilitation and enteral nutrition, as 

advocated by the Enhanced Recovery After Surgery protocol, 

are recommended during the perioperative period for esoph-

ageal cancer [7]. However, clear guidelines regarding the op-

timal access route for enteral nutrition remain lacking. With 

jejunostomy, it is recommended that the catheter be fixed to 

the abdominal wall to prevent bending of the intestinal tract 

around the catheter—a factor that may lead to obstruction 

due to bending, adhesion, or torsion. In some cases, the 

intestinal tract on the anorectal side may fall into the space 

above the abdominal wall fixation site, further predisposing 

it to torsion [8].

We also secured the jejunum along its long axis on the ano-

rectal side of the tube. Despite this, we encountered cases 

where the fixation thread dislodged when using absorbable 

sutures, as well as instances of torsion even with non-absorb-

able threads. In addition, inadequate abdominal wall fixation 

on the oral side of the tube insertion site may have contrib-

uted to tube bending. A previous study reported that a tube 

entry site located near the midline of the abdominal wall was 

correlated with BOFJ [6]. This association may be due to the 
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Fig. 4. Preoperative and postoperative weight change (kg).

Fig. 3. Changes in the amount of energy administered for postoperative nutrition. (A) Intravenous nutrition, (B) enteral nutrition, 
and (C) oral intake. J group, jejunostomy group; D group, duodenostomy group.

laparoscopic abdominal lymph node dissection followed by 

gastric tube creation and jejunostomy through a small inci-

sion, which positions the tube entry site near the midline and 

creates a non-adherent space on the left side into which the 

jejunum on the anal side can herniate, mimicking an internal 

hernia.

Kamada et al. [9] performed a button-type jejunostomy in 

the jejunum 20 cm distal to the Treitz ligament and measured 

the distance from the button to the umbilicus via computed 

tomography. They found that a longer vertical distance was 

associated with intestinal obstruction compared with cases 

without obstruction.

Their procedure, which involved hand-assisted laparo-

scopic surgery with a small incision just below the xiphoid 

process, suggested that placing the jejunostomy in the upper 

abdomen increases the angle from the Treitz ligament to the 

jejunostomy, leading to flexion. Based on these findings, the 

optimal jejunostomy site should be as far left lateral as pos-

sible at the level of the umbilicus and secured to the abdom-

inal wall with non-absorbable sutures along the long axis 

of the anal jejunum to prevent internal hernia. Employing a 

laparoscopic approach to position the jejunostomy on the 

left lateral side may be more suitable than direct visualization 

through a small laparotomy—a topic warranting further in-

vestigation.

Duodenostomy, which involves inserting a tube through 

the antrum of the stomach via the round ligament of the liver, 

is less likely to result in internal hernia or torsion than jeju-

nostomy. This is because the space above the abdominal wall 

is shielded by the liver, and the horizontal portion of the du-

odenum is fixed to the retroperitoneum, thereby preventing 

torsion or internal herniation of the distal intestine [10-12]. 
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Fig. 5. Preoperative and postoperative body weight ratio (%). J 
group, jejunostomy group; D group, duodenostomy group. 

Table 2. Comparison of the outcomes between the two groups

Variable Duodenostomy (n=35) Jejunostomy (n=74) P-value
Male sex 25 (71.4) 59 (79.7) 0.336
Age (yr), median (range) 70 (49–91) 67 (43–82) 0.250
cT 1/2/3/4 16/4/11/4 25/8/38/3 0.117
cN 0/1/2/3 20/7/6/2 20/36/9/9 0.007
cM 0/1 29/6 65/9 0.481
Stage I/II/III/IV 16/5/7/7 23/13/22/16 0.462
Diabetes mellites 4 (11.4) 13 (17.6) 0.574
Hypertensions 18 (51.4) 29 (39.2) 0.228
Cardiovascular disease 9 (25.7) 15 (20.3) 0.522
Preoperative body weight (kg), median (range) 52.9 (30.7–77.4) 55.3 (39.9–78.0) 0.525
Preoperative body mass index (kg/m2), median (range) 21.9 (14.0–27.7) 21.2 (14.1–30.0) 0.987
Neoadjuvant chemotherapy 16 (45.7) 58 (78.4) 0.001
History of radiation therapy 5 (14.3) 7 (9.5) 0.517
Operative time (min), median (range) 593 (379–694) 611 (456–859) 0.115
Blood loss (mL), median (range) 120 (30–950) 150 (10–1,600) 0.046
Postoperative complications
 Pneumonia 4 (11.4) 10 (13.5) 1.000
 Anastomotic leakage 6 (17.1) 9 (12.2) 0.555
 Wound infection 7 (20.0) 16 (21.6) 0.846
Hospital stay (day), median (range) 27 (13–144) 20 (10–201) 0.008
Duration until feeding catheter removal (day), median (range) 67 (46–376) 78 (6–316) 0.379
Surgery for bowel obstruction associated with feeding tube 0 12 (16.2) 0.009
Values are presented as number (%) unless otherwise indicated.

Oya et al. [10] inserted a tube through the duodenum just 

below the pyloric ring, whereas Kawai et al. [11] and Huang 

et al. [12] placed the tube through the antrum of the recon-

structed gastric tube. In our practice, we generally employed 

the posterior mediastinal route; however, because the an-

trum of the elevated gastric tube was located near the esoph-

ageal hiatus, it was challenging to insert the tube and secure 

the round ligament. Consequently, we performed Kocher's 

mobilization of the duodenum and inserted the tube through 

its descending portion. In this configuration, the distance be-

tween the abdominal wall and the duodenum is longer than 

that in posterior sternal route reconstruction, which may 

predispose patients with minimal fat tissue around the round 

ligament to leakage of intestinal fluid. Additionally, if edema 

develops in the descending portion of the duodenum due 

to Kocher's mobilization, duodenal puncture, or suturing, 

it may lead to inflammation at the puncture site or edema 

of the Vater's papilla. Therefore, inserting the tube through 

the antrum of the gastric tube via the posterior sternal route 

might be a better option.

There is ongoing debate regarding the necessity of a feed-

ing tube for all patients. Akiyama et al. [13] found no signifi-

cant differences in infectious complications or hospital stay 

In our study, no cases of BOFJ were observed in the D group, 

and the rate of weight loss at 1 to 3 months postoperatively 

was lower compared to the J group. These findings suggest 

that duodenostomy may reduce flexion and torsion, facilitat-

ing smoother food passage.
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duration between patients receiving parenteral nutrition 

combined with jejunostomy and those receiving PPN alone. 

Similarly, Koterazawa et al. [14] reported no difference in 

weight loss at 3 months post-surgery based on the presence 

or absence of jejunostomy; however, 11% of patients in the J 

group experienced intestinal obstruction. Their multivariate 

analysis identified age 75 years or older, preoperative treat-

ment, anastomotic leakage, and pneumonia as factors asso-

ciated with the need for long-term jejunostomy. In our study, 

48 patients (41.7%) were aged 70 years or older, and many 

were on antihypertensive or antithrombotic medications, 

suggesting that early postoperative administration of these 

drugs via jejunostomy may offer an advantage.

Limitations/suggestions for further studies
This retrospective study involved a small number of cases, 

and the perioperative nutritional doses varied among pa-

tients. Furthermore, the exact amount and duration of en-

teral nutrition were not strictly defined, making it difficult to 

quantify the nutritional benefits. Future prospective studies 

with standardized nutritional dosing and duration are need-

ed to more accurately assess the benefits of duodenostomy 

versus jejunostomy.

Conclusion
Patients who underwent duodenostomy experienced 

no bowel obstruction and demonstrated reduced early 

postoperative weight loss without an increase in operative 

time. These results suggest that feeding duodenostomy is 

a safer option for enteral nutrition in patients undergoing 

esophagectomy. Despite the limitations of a retrospective 

design and variability in nutritional dosing, our findings 

support further prospective investigations to validate these 

results and refine feeding strategies for improved outcomes 

in esophageal cancer surgery.
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Fig. 6. Serum albumin and total lymphocyte count. J group, jejunostomy group; D group, duodenostomy group. 
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