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Benefit of a laparoscopic 
jejunostomy feeding catheter 
insertion to prevent bowel 
obstruction associated with feeding 
jejunostomy after esophagectomy
Hiroyuki Kitagawa 1*, Keiichiro Yokota 1, Masato Utsunomiya 1, Tomoki Tanaka 1, 
Tsutomu Namikawa 1, Michiya Kobayashi 2 & Satoru Seo 1

The placement of a jejunostomy catheter during esophagectomy may cause postoperative bowel 
obstruction. The proximity of the jejunostomy site to the midline might be associated with bowel 
obstruction, and we have introduced laparoscopic jejunostomy (Lap-J) to reduce jejunostomy’s 
left lateral gap. We evaluated 92 patients who underwent esophagectomy for esophageal cancer 
between February 2013 and August 2022 to clarify the benefits of Lap-J compared to other methods. 
The patients were classified into two groups according to the method of feeding catheter insertion: 
jejunostomy via small laparotomy (J group, n = 75), and laparoscopic jejunostomy (Lap-J group, 
n = 17). Surgery for bowel obstruction associated with the feeding jejunostomy catheter (BOFJ) 
was performed on 11 in the J group. Comparing the J and Lap-J groups, the distance between the 
jejunostomy and midline was significantly longer in the Lap-J group (50 mm vs. 102 mm; P < 0.001). 
Regarding surgery for BOFJ, the distance between the jejunostomy and midline was significantly 
shorter in the surgery group than in the non-surgery group (43 mm vs. 52 mm; P = 0.049). During 
esophagectomy, Lap-J can prevent BOFJ by placing the jejunostomy site at the left lateral position to 
the midline and reducing the left lateral gap of the jejunostomy.

Keywords  Laparoscopic jejunostomy, Feeding catheter jejunostomy, Esophagectomy, Postoperative bowel 
obstruction, Esophageal cancer

Esophagectomy is the basic treatment modality for esophageal cancer; however, postoperative anastomotic 
leakage is more common in esophageal cancer than in other gastrointestinal cancers1, and oral feeding may be 
delayed, during which time it is important to secure nutritional access routes for administration. Using feed-
ing jejunostomy catheter during esophagectomy for esophageal cancer has been reported to be useful for early 
recovery and for home feeding after discharge2–4; however, as a complication, it can cause postoperative bowel 
obstruction associated with feeding jejunostomy (BOFJ)5. Therefore, some reports suggest it should be performed 
in selected cases with high perioperative risk rather than routinely in all patients6,7. However, it may be a useful 
nutrition access route when postoperative anastomotic leakage occurs.

We previously reported that a shorter distance between the midline of the abdomen and feeding jejunostomy 
through a small laparotomy wound increases the risk of BOFJ8. As a countermeasure, we changed the nutrition 
access route from jejunostomy to duodenostomy through the round ligament of the liver9–11 in 2018. However, 
we encountered a case of intra-abdominal abscess caused by a leak at the tube-entry site. We considered the 
cause to be the longer distance between the abdominal wall and the duodenal tube entry point in the posterior 
mediastinal route reconstruction compared to the retrosternal route, which increases the risk of leakage even 
when covered with a round ligament. Therefore, in December 2021, we introduced a gastroduodenal feeding 
catheter in cases of retrosternal route reconstruction, and laparoscopic jejunostomy (Lap-J) in cases of posterior 
mediastinal route reconstruction.
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The purpose of Lap-J is to move the jejunostomy site away from the midline of the abdomen and reduce the 
gap on the left lateral side. This study retrospectively reviewed the results of these feeding catheter insertion 
methods and revealed the benefits of Lap-J in preventing BOFJ.

Patients and methods
We reviewed 92 patients who underwent thoracoscopic esophagectomy for esophageal cancer with gastric tube 
reconstruction between February 2013 and August 2022 and divided them into two groups according to the 
method of feeding catheter insertion: jejunostomy via a small open laparotomy (J group) and laparoscopic 
jejunostomy (Lap-J group). Patient background, surgical outcomes, postoperative complications, and bowel 
obstruction were retrospectively reviewed.

This study was conducted in accordance with the Declaration of Helsinki, Ethical Guidelines for Life Sci-
ences and Medical Research Involving Human Subjects, and other relevant guidelines and considered the human 
rights and safety of the research participants. Informed consent was waived, and approval was obtained from the 
Ethics Committee of Kochi Medical School (ERB-104871) to disclose information on this study as an opt-out 
on our hospital website.

Procedure
After thoracoscopic esophagectomy and mediastinal lymph node dissection, patients were transferred to the 
supine position and underwent laparoscopic gastric mobilization and dissection of the lesser curvature lymph 
nodes. Laparotomy was performed in patients with a history of laparotomy. After a small laparotomy, the blood 
flow in the stomach was evaluated using indocyanine green, a near-infrared fluorescent contrast agent, to create 
a gastric tube12, elevated to the neck and anastomosed to the cervical esophagus, after which a feeding catheter 
was inserted.

Needle catheter jejunostomy
Approximately 30 cm from the anal side of the ligament of Treitz, a purse-string suture was made on the jejunal 
wall with an absorbable thread, and a 9 Fr tube (Kangaroo Jejunostomy Catheter, Covidien Japan, Tokyo, Japan) 
was inserted into the jejunum using the Seldinger’s technique. After approximately 25 cm of insertion, the tube 
was fixed with a purse-string suture, and three additional sutures were placed using the Witzel procedure8. The 
tube was passed out of the abdominal wall using the Seldinger’s technique and fixed with the abdominal wall 
using a non-absorbable thread longitudinally for at least 5 cm.

Laparoscopic needle catheter jejunostomy
Laparoscopically, a purse-string suture was made on the jejunal wall approximately 30 cm from the ligament of 
Treitz, and one fixation was made on the ventral abdominal wall of the descending colon. A 9 Fr tube was inserted 
approximately 30 cm into the jejunum by puncturing the abdominal wall, and purse-string sutures were made 
from the outside using a Seldinger kit (Fig. 1). Saline was injected, and the tube was inserted in a floating motion. 
The outer tube was then removed and fixed using a purse-string suture. In order to prevent torsion, the anal side 
of the jejunum was fixed to the abdominal wall longitudinally by at least 5 cm using a non-absorbable suture. 
Additional fixation was performed on the oral side of the tube insertion point (Fig. 2a,b) to prevent bending.

Figure 1.   A 9 Fr tube was inserted into the jejunum by puncturing the abdominal wall, and purse-string 
sutures were made from the outside using a Seldinger kit.
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Postoperative enteral nutrition
The patient was admitted to the ICU postoperatively and weaned from the ventilator the day after surgery. Enteral 
nutrition was started on the morning of the day after surgery at 20 ml/h and titrated to 40 ml/h by postoperative 
day 7. Doses were increased to meet nutritional requirements in patients who developed anastomotic leakage 
and maintained or decreased in those who did not and could consume food orally. The tube was left in place, 
and the patient was discharged from the hospital with instructions to allow enteral feeding. The amount and 
method of feeding were determined at the discretion of each patient. The tube was removed after oral intake was 
checked at an outpatient visit approximately 2 months after surgery.

Outcome parameters
Patient characteristics included age, sex, cancer histology, TNM classification eighth clinical stage13, weight and 
body mass index immediately before surgery, presence or absence of laparoscopic gastric mobilization, recon-
struction route, anastomosis method, feeding catheter construction method, operation time and blood loss, 
postoperative complications such as recurrent pneumonia, anastomotic leakage, presence of wound infection, and 
postoperative hospital stay. For feeding jejunostomy, the distance between the jejunostomy site and the midline, 
duration until removal of the feeding catheter, the presence or absence of BOFJ, and weight changes at 3, 6, and 
12 months postoperatively were recorded, and the ratio to preoperative weight was examined.

The distance between the jejunostomy site and the midline of the abdomen was measured on 5 mm slice thick-
ness (Fig. 3). The Mann–Whitney U test was used to evaluate differences in continuous variables, and Pearson’s 

Figure 2.   (a) After longitudinal fixation of the jejunum, an additional fixation was made at the oral side of the 
tube insertion point (arrow) to prevent bending. (b) Schema of a laparoscopic jejunostomy feeding catheter 
insertion.

Figure 3.   The linear distance between the jejunostomy site and the midline of the abdomen was measured on 
the CT image.
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chi-squared test was used for categorical variables. All analyses were performed using JMP 13 (SAS Institute 
Inc., Cary, NC, USA), with statistical significance set at P < 0.05.

Results
Table 1 shows a characteristic of the 92 patients who underwent the thoracoscopic esophagectomy with feeding 
jejunostomy catheter during esophagectomy for esophageal cancer and comparison between the two groups. 
Posterior mediastinal route reconstruction was common after laparoscopic gastric mobilization in both groups, 
however robotic assisted surgery was included only in the Lap-J group. There was no significant difference 
in operative time; however, the Lap-J group had significantly lower blood loss volume (160 mL vs. 100 mL; 
P = 0.007), longer jejunostomy creating time (20 min vs. 37 min; P = 0.007), lower incidence of recurrent laryn-
geal nerve palsy (25.3% vs. 11.8%; P = 0.007), and longer distance between the jejunostomy site and the midline 
(50 mm vs. 102 mm; P < 0.001). The time to remove the feeding catheter was longer in the J group; however, the 
difference was not significant. Surgery for the BOFJ was performed on 11 patients in the J group. Of these, seven 
were emergency surgeries for strangulation, and four were elective surgeries due to abdominal pain symptoms 
and a whir sign suggestive of torsion on CT. The rate of postoperative weight loss was also not significantly dif-
ferent between the two groups (Fig. 4).

When compared with and without surgery for BOFJ (Table 2), the BOFJ group had significantly shorter 
distance between the jejunostomy site and midline (43 mm vs. 52 mm; P = 0.049), and their postoperative 
body weight rate was significantly decreased at 6 (83.1% vs. 85.8%; P = 0.026), and 12 months (80.4% vs. 88.9%; 
P = 0.003) after the esophagectomy (Fig. 5).

Discussion
This study demonstrated that the Lap-J group had a longer distance between the jejunostomy site and the midline 
and fewer BOFJ compared to the J group. BOFJ is caused by the small intestine torsion of the anal side over the 
jejunostomy into the gap between the abdominal wall fixation sites. Kamada et al.14 reported that the vertical 
distance between the jejunostomy and navel was associated with BOFJ. We also reported that the proximity of the 
jejunostomy to the midline of the abdomen is a risk factor for BOFJ8 and that the risk of torsion due to internal 
herniation into the gap and strangulation may increase depending on the position of the jejunostomy site. In 

Table 1.   Characteristics of the 92 patients who underwent the thoracoscopic esophagectomy with feeding 
jejunostomy catheter during esophagectomy for esophageal cancer and comparison between the two groups. 
Values represent median (range).

All patients
n = 92

J group
n = 75

Lap-J group
n = 17 P value

Sex, male, n (%) 85 (92.4) 60 (80.0) 15 (88.2) 0.730

Age, years 68 (62–90) 68 (43–82) 71 (46–90) 0.307

Histology, squamous cell carcinoma, n (%) 81 (88.0) 66 (88.0) 15 (88.2) 0.266

Stage I/II/III/IV, n (%) 28/16/25/23
(30.4/17.4/27.2 /25.0)

22/12/22/19
(29.3/16.0/29.3/25.3)

6/4/3/4
(35.3/25.5/17.7/23.5) 0.329

Preoperative body weight (kg) 55.8 (36.0–81.0) 55.0 (39.9–78.0) 63.8 (36.0–81.0) 0.184

Preoperative body mass index (kg/m2) 21.3 (14.4–33.1) 20.9 (15.1–30.0) 24.1 (14.4–33.1) 0.066

Laparoscopic gastric mobilization, n (%) 74 (80.4) 59 (78.7) 15 (88.2) 0.470

 Robotic assisted, n (%) 7 (7.6) 0 7 (41.2)  < 0.001

Reconstruction route 0.565

 Posterior mediastinum, n (%) 88 (95.7) 72 (96.0) 16 (94.1)

 Retrosternal, n (%) 4 (4.3) 3 (4.0) 1 (5.9)

Anastomosis, circular stapler/hand-sewn, n (%) 88/4
(95.7/4.3)

71/4
(94.7/5.3)

17/0
(100/0)  > 0.999

Operative time (min) 611 (456–859) 613 (456–859) 600 (521–748) 0.601

Blood loss (mL) 150 (50–1600) 160 (50–1600) 100 (50–250) 0.007

Jejunostomy creating time (min) 25 (15–59) 20 (15–23) 37 (18–59) 0.007

Complications

 Recurrent laryngeal nerve palsy, n (%) 21 (22.8) 19 (25.3) 2 (11.8) 0.007

 Pneumonia, n (%) 10 (10.9) 9 (12.0) 1 (5.9) 0.682

 Anastomotic leakage, n (%) 9 (9.8) 8 (10.7) 1 (5.9)  > 0.999

 Wound infection, n (%) 19 (20.7) 15 (20.0) 4 (23.5) 0.746

Hospital stay (days) 20 (10–138) 20 (10–138) 22 (14–64) 0.302

Distance between the site of jejunostomy and midline (mm) 51 (22–133) 50 (22–76) 102 (68–133)  < 0.001

Duration until feeding catheter removal (days) 73 (5–316) 78 (6–316) 56 (5–127) 0.174

Surgery for bowel obstruction associated with feeding catheter, 
n (%) 11 (12.0) 11 (14.7) 0 0.091
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Figure 4.   Comparison of postoperative body weight change between the J and Lap-J groups.

Table 2.   Comparison between the surgery for bowel obstruction associated with feeding catheter or not. 
Values represent median (range).

Surgery for bowel obstruction associated 
with feeding catheter

Yes (n = 11) No (n = 81) P value

Sex, male, n (%) 8 (72.7) 67 (82.7) 0.420

Age, years 64 (52–75) 68 (43–90) 0.173

Histology, squamous cell carcinoma, n (%) 9 (81.8) 72 (88.9) 0.260

Stage I/II/III/IV, n (%) 5/3/1/2
(45.5/27.3/9.1/18.2)

23/13/24/21
(28.4/16.1/29.3/25.9) 0.473

Preoperative body weight (kg) 57.0 (43.1–75.9) 55.6 (36.0–81.0) 0.367

Preoperative body mass index (kg/m2) 22.9 (18.6–26.0) 21.2 (14.4–33.1) 0.741

Laparoscopic procedure, n (%) 11 (100) 63 (77.8) 0.114

 Robotic assisted, n (%) 0 7 (8.6) 0.593

Reconstruction route  > 0.999

 Posterior mediastinum, n (%) 11 (100) 77 (95.1)

 Retrosternal, n (%) 0 4 (4.9)

Anastomosis, circular stapler/hand-sewn, n (%) 10/1
(90.9/9.1)

78/3
(96.3/3.7) 0.405

Operative time (min) 611 (456–772) 612 (473–859) 0.782

Blood loss (mL) 170 (50–490) 150 (50–1600) 0.866

Complications

 Recurrent laryngeal nerve palsy, n (%) 3 (27.3) 18 (22.2) 0.824

 Pneumonia, n (%) 1 (9.1) 9 (11.1)  > 0.999

 Anastomotic leakage, n (%) 1 (9.1) 8 (9.9)  > 0.999

 Wound infection, n (%) 3 (27.3) 16 (19.8) 0.691

 Hospital stay (days) 17 (13–55) 20 (10–138) 0.731

Method of feeding catheter 0.207

 Jejunostomy, n (%) 11 (100) 64 (79.0)

 Laparoscopic jejunostomy, n (%) 0 17 (21.0)

Distance between the site of jejunostomy and midline (mm) 43 (22–63) 52 (26–133) 0.049

Duration until feeding catheter removal (days) 55 (6–184) 77 (5–316) 0.424
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contrast, Shiraishi15 proposed a novel laparoscopic feeding jejunostomy technique, the “curtain method,” which 
involves the closure of the triangular zone. In this study, Lap-J prevented BOFJ by reducing the left lateral gap.

As previously reported8, the postoperative weight loss was more influenced by the presence or absence of 
surgery for BOFJ than by the difference in catheter insertion procedures. In our previous report, we considered 
that postoperative weight loss may have led to a larger gap in the bowel due to fat and muscle atrophy, which 
may have led to more volvulus in laparoscopic surgery with fewer adhesions, as surgery cases tended to have a 
higher preoperative BMI and more laparoscopic cases; however, this was not the case in this study. Therefore, 
rather than weight loss being a factor in bowel torsion, weight loss may result from reduced food intake due 
to impaired food passage and abdominal symptoms caused by bowel torsion. Thus, prevention of BOFJ was 
important for reducing postoperative weight loss.

A gastroduodenal feeding catheter is useful for avoiding torsion because the horizontal duodenal limb on the 
anal side is fixed to the retroperitoneum, reducing the risk of bowel obstruction compared with jejunostomy9–11,16 
then we have introduced since 2018. In cases of retrosternal route reconstruction, the stomach and duodenum 
are close to the abdominal wall, which makes the construction technique easy and allows sufficient coverage 
with hepatic round ligament fat. In cases of posterior mediastinal route reconstruction, the distance between the 
tube entry site and the abdominal wall is long, even with Kocher’s mobilization, and coverage with hepatic round 
ligament fat is insufficient. Therefore, we decided to select a method of inserting the feeding catheter according 
to the reconstruction route and selected a gastroduodenal feeding catheter in cases of retrosternal reconstruc-
tion and a jejunostomy in cases of retro mediastinal reconstruction. In the case of jejunostomy, we decided to 
perform it laparoscopically as we considered it important to reduce the risk of torsion by reducing the gap on 
the left side of the abdominal wall fixation by creating a jejunostomy on the left lateral side at a distance between 
the jejunostomy site and the midline, difficult to achieve via a small open laparotomy incision. As a result, the 
Lap-J group had a longer distance between the jejunostomy site and midline than the J and no-BOFJ groups.

A limitation of this study was the small retrospective sample size, which may have led to a bias towards 
more BOFJ in the J group with a longer observation period than in the Lap-J group. However, the median time 
between esophagectomy and surgery for BOFJ was 197 days, approximately 6 months after surgery; therefore, 
the Lap-J group was considered to have had sufficient observation time for BOFJ. Another limitation was that 
the length of the feeding tube fixed to the abdominal wall was not measured. Longer fixation along the long axis 
from the enterostomy site might have prevented bowel obstruction, even if the jejunostomy site was close to the 
midline of the abdomen17. Regarding this, we consider the length of fixation to the abdominal wall sufficient to 
prevent torsion, as it is generally 5 cm. However, in the future, attention should be paid to the length of fixation 
to the abdominal wall.

In conclusion, during esophagectomy, Lap-J could prevent BOFJ by placing the jejunostomy site at the left 
lateral position to the midline and reducing the left lateral abdominal gap, compared with jejunostomy via a 
small laparotomy. We need to further investigation about Lap-J, including robotic surgery, which may be more 
maneuverable than laparoscopy.

Data availability
The datasets generated during and/or analyzed during the current study are available from the corresponding 
author on reasonable request.

Figure 5.   Comparison of postoperative body weight change between with or without surgery for bowel 
obstruction associated with feeding jejunostomy catheter. The postoperative body weight rate in the BOFJ group 
was significantly decreased than in the non-BOFJ group at 6 and 12 months after the esophagectomy.



7

Vol.:(0123456789)

Scientific Reports |         (2024) 14:4298  | https://doi.org/10.1038/s41598-024-55020-w

www.nature.com/scientificreports/

Received: 30 August 2023; Accepted: 19 February 2024

References
	 1.	 Takeuchi, H. et al. A risk model for esophagectomy using data of 5354 patients included in a Japanese nationwide web-based 

database. Ann. Surg. 260, 259–266 (2014).
	 2.	 Peng, J., Cai, J., Niu, Z. X. & Chen, L. Q. Early enteral nutrition compared with parenteral nutrition for esophageal cancer patients 

after esophagectomy: A meta-analysis. Dis Esophagus. 29, 333–341 (2016).
	 3.	 Weijs, T. J. et al. Routes for early enteral nutrition after esophagectomy. A systematic review. Clin. Nutr. 34, 1–6 (2015).
	 4.	 Donohoe, C. L. et al. Impact of supplemental home enteral feeding post esophagectomy on nutrition, body composition, quality 

of life, and patient satisfaction. Dis. Esophagus. 30, 1–9 (2017).
	 5.	 Akiyama, Y. et al. Evaluation of the need for routine feeding jejunostomy for enteral nutrition after esophagectomy. J. Thorac. Dis. 

10, 6854–6862 (2018).
	 6.	 Koterazawa, Y. et al. Routine placement of feeding jejunostomy tube during esophagectomy increases postoperative complications 

and does not improve postoperative malnutrition. Dis. Esophagus. 33, doz021 (2020).
	 7.	 Mei, L. X. et al. Is it necessary to routinely perform feeding jejunostomy at the time of esophagectomy? A systematic review and 

meta-analysis. Dis. Esophagus. 34, doab017 (2021).
	 8.	 Kitagawa, H. et al. Bowel obstruction associated with a feeding jejunostomy and its association to weight loss after thoracoscopic 

esophagectomy. BMC Gastroenterol. 19, 104 (2019).
	 9.	 Watanabe, M. et al. Feeding tube insertion through the round ligament of liver: A safe approach to placing a feeding tube for 

retrosternal gastric tube reconstruction after esophagectomy. J. Am. Coll. Surg. 213, e21–e22 (2011).
	10.	 Kawai, R. et al. Feeding catheter gastrostomy with the round ligament of the liver prevents mechanical bowel obstruction after 

esophagectomy. Dis. Esophagus. 30, 1–8 (2017).
	11.	 Oya, H. et al. Feeding duodenostomy decreases the incidence of mechanical obstruction after radical esophageal cancer surgery. 

World J. Surg. 39, 1105–1110 (2015).
	12.	 Kitagawa, H. et al. Correlation between indocyanine green visualization time in the gastric tube and postoperative endoscopic 

assessment of the anastomosis after esophageal surgery. Surg. Today 50, 1375–1382 (2020).
	13.	 Brierley, J., Gospodarowicz, M., & Wittekind, C. TNM Classification of Malignant Tumours, 8th Edition. In: C editors (Wiley-

Blackwell, New York, 2017)
	14.	 Kamada, T. et al. Vertical distance from navel as a risk factor for bowel obstruction associated with feeding jejunostomy after 

esophagectomy: A retrospective cohort study. BMC Gastroenterol. 20, 354 (2020).
	15.	 Shiraishi, O. et al. A simple, novel laparoscopic feeding jejunostomy technique to prevent bowel obstruction after esophagectomy: 

The “curtain method”. Surg. Endosc. 34, 4967–4974 (2020).
	16.	 Konishi, T. et al. Comparison of feeding jejunostomy via gastric tube versus jejunum after esophageal cancer surgery. Anticancer 

Res. 38, 4941–4945 (2018).
	17.	 Choi, A. H. et al. Complications of feeding jejunostomy tubes in patients with gastroesophageal cancer. J. Gastrointest. Surg. 21, 

259–265 (2017).

Acknowledgements
We would like to thank Editage (www.​edita​ge.​com) for English language editing.

Author contributions
H.K., T.N., M.K., and S.S. wrote the main manuscript text and Y.K., M.U., T.T. prepared figures. All authors 
reviewed the manuscript.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to H.K.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2024

http://www.editage.com
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Benefit of a laparoscopic jejunostomy feeding catheter insertion to prevent bowel obstruction associated with feeding jejunostomy after esophagectomy
	Patients and methods
	Procedure
	Needle catheter jejunostomy
	Laparoscopic needle catheter jejunostomy
	Postoperative enteral nutrition
	Outcome parameters

	Results
	Discussion
	References
	Acknowledgements


