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complications such as pneumonia and anasto‑
motic leakage.6 However, jejunostomy carries 
risks including bowel obstruction from kinking, 
adhesions, or volvulus, with reported rates of 
3.7%–11.5% that may necessitate reoperation.7‑12

Until 2021, jejunostomy had been our default 
route for enteral access after esophagectomy, but 
we encountered device‑related problems, such as 
mechanical small bowel obstruction related to 
abdominal wall fixation, exit site infection, and 

INTRODUCTION  Esophagectomy for esophageal 
cancer is highly invasive and commonly involves 
extensive lymph node dissection. Despite advanc‑
es in minimally‑invasive techniques and periop‑
erative care, postoperative complications remain 
prevalent and are often exacerbated by malnutri‑
tion and immunosuppression related to dyspha‑
gia and anorexia.1‑5

Enteral nutrition—most commonly via feeding 
jejunostomy—can enhance recovery and reduce 
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ABSTRACT

INTRODUCTION  Esophagectomy is a highly invasive procedure, and early enteral nutrition supports recovery. 
Feeding jejunostomy is common but may cause fixation‑related mechanical complications. To address these 
issues, a duodenostomy using the hepatic round ligament was adapted to a fully laparoscopic approach.
AIM  We aimed to evaluate the feasibility and short‑term outcomes of laparoscopic duodenostomy using 
the round ligament as enteral access during esophagectomy.
MATERIALS AND METHODS  We retrospectively reviewed 26 consecutive patients who underwent esopha‑
gectomy with duodenostomy at a single institution: 15 by a standardized laparoscopic technique and 11 by 
historical minilaparotomy. The laparoscopic method routes a catheter through a round‑ligament sleeve, with 
double purse‑string fixation at the duodenal bulb and 3‑point anchoring at the intestinal and abdominal wall 
sites. The primary outcomes were feasibility and timing of enteral feeding initiation. A tube‑related infection 
was defined as local redness, swelling, purulent discharge, or abscess along the catheter tract or exit site, 
consistent with the Centers for Disease Control and Prevention criteria. Noninfectious tube‑related complica‑
tions included dislodgement, inversion, or obstruction due to kinking. Differences between the groups are 
presented descriptively.
RESULTS  All laparoscopic procedures achieved successful catheter placement. Enteral feeding began earlier 
after laparoscopy (median [interquartile range] postoperative day, 1 [1–2]) than minilaparotomy (2 [2–6]). 
Tube‑related infection occurred in 0 of 15 laparoscopy procedures and 2 of 11 (18.2%) minilaparotomies, and 
noninfectious tube‑related complications occurred in 1 of 15 patients (6.7%) from the former group and 1 of 
11 (9.1%) from the latter.
CONCLUSIONS  In this small, single‑center, retrospective, exploratory series, laparoscopic round‑ligament 
duodenostomy was feasible and coherent with minimally‑invasive esophagectomy, and may facilitate earlier 
enteral access while reducing fixation‑related problems; these findings require confirmation in larger prospec‑
tive studies.
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(FIGURE 1). We subsequently adopted a fully lap‑
aroscopic duodenostomy using the round liga‑
ment to improve visualization, reduce surgical 
stress, and avoid an upper‑abdominal incision. 
While round ligament duodenostomy has been 
described via minilaparotomy, the laparoscopic 
variant may provide magnified visualization and 
incision sparing advantages. Since 2022, laparo‑
scopic round‑ligament duodenostomy has been 
our default approach. Although jejunostomy was 
not analyzed as a comparative procedure in this 
study, our transition was motivated by recur‑
ring fixation‑related problems with jejunostomy.

AIM  We aimed to evaluate the feasibility and 
short‑term outcomes of laparoscopic duodenos‑
tomy using the hepatic round ligament as enter‑
al access during esophagectomy, and to describe 
a standardized technique, with descriptive com‑
parison with an early minilaparotomy series.

MATERIALS AND METHODS  Study design and pa‑
tients  We conducted a retrospective review of 
26 consecutive patients who underwent esoph‑
agectomy with round‑ligament duodenostomy 
at a single center between 2021 and 2025, using 
either minilaparotomy (n = 11) or a fully laparo‑
scopic technique (n = 15). Patient demographics, 
including age, sex, and American Society of Anes‑
thesiologists physical status (ASA‑PS), as well as 
perioperative outcomes and complications were 
obtained from the medical records. The study ad‑
hered to the Declaration of Helsinki, and was ap‑
proved by the Ethics Review Board of the Shimane 
University Faculty of Medicine (20231226-1); 
the need for individual consent was waived with 
an opt‑out notice according to local regulations.

Outcomes and definitions  The primary feasibility 
end point was successful catheter placement. Ear‑
ly enteral access was assessed as the postopera‑
tive day (POD) of initiation of continuous feed‑
ing. A tube‑related infection was defined as local 
redness, swelling, purulent discharge, or abscess 
along the catheter tract or exit site, consistent 
with the Centers for Disease Control and Preven‑
tion surgical site infection criteria. Noninfectious 
tube‑related complications included dislodge‑
ment, inversion, or obstruction due to kinking.

Fully laparoscopic technique  After construct‑
ing a narrow gastric conduit, it was elevated to 
the neck through the posterior mediastinal route. 
The hepatic round ligament was laparoscopical‑
ly mobilized and transected near the umbilicus. 
A 9Fr silicone catheter (eg, Kangaroo jejunosto‑
my catheter; Covidien, Mansfield, Massachusetts, 
United States) was used. A purse‑string suture 
was placed on the duodenal bulb, and the cathe‑
ter was advanced 20–30 cm beyond the ligament 
of Treitz into the jejunum. Correct intraluminal 
positioning of the catheter tip was confirmed by 
gentle saline injection under laparoscopic assis‑
tance, ensuring free intraluminal flow without 

occasional dislodgement. To mitigate these issues, 
we introduced duodenostomy using the hepatic 
round ligament via minilaparotomy in 2021; how‑
ever, 2 patients developed surgical site infection 

FIGURE 2  A purse‑string suture placed at the duodenal bulb, and the catheter 
advanced 20–30 cm beyond the ligament of Treitz into the jejunum

FIGURE 1  Abscess formation along the enterostomy tract (arrow)

FIGURE 3  Dissected round ligament (arrow) punctured percutaneously with a plastic 
cannula under laparoscopic guidance to create a pathway for the catheter



ORIGINAL PAPER  General surgery  Laparoscopic duodenostomy for esophagectomy 441

monitored for bowel obstruction, infection, or 
tube dislodgement.

Statistical analysis  Continuous variables were as‑
sessed for normality with the Shapiro–Wilk test 
and for homogeneity of variances with the Levene 
test. Normally distributed data are reported as 
mean (SD) and were compared with the t test 
(with the Welch correction when variances were 
unequal). Non‑normally distributed data are re‑
ported as median (interquartile range [IQR]) 
and were compared using the Mann–Whitney 
test. Categorical variables were compared using 
the Fisher exact test. Statistical significance was 
defined as a 2‑sided P value below 0.05. Given 
the small sample size and low event counts, for‑
mal statistical testing was limited to the baseline 
and early postoperative variables summarized in 
TABLE 1; other outcomes were analyzed descriptive‑
ly. Statistical analyses were performed with JMP 
18 Student Edition package (SAS Institute Inc., 
Cary, North Carolina, United States).

RESULTS  Twenty‑six patients met eligibility cri‑
teria; 15 underwent laparoscopic round‑ligament 
duodenostomy (Lap) and 11 the historical mini‑
laparotomy approach (Mini). All laparoscopic pro‑
cedures were completed as planned, and catheter 
placement was technically successful in all cases. 
Continuous enteral feeding began on POD 1 (me‑
dian [IQR], 1–2) in the Lap group and POD 2 (me‑
dian [IQR], 2–6) in the Mini group, with a signif‑
icantly earlier start in the Lap group (P = 0.04). 
Given the sample size, the clinical significance of 
this difference appears limited.

Tube‑related infections occurred in 0 of 15 Lap 
patients and 2 of 11 (18.2%) Mini patients. In 
the Mini group, exit site erythema with puru‑
lent discharge was noted on POD 5 and POD 7, 
respectively; both cases were managed conserva‑
tively with local care and antibiotics, without tube 
removal or reoperation. No intraperitoneal ab‑
scesses or organ / space infections were identified.

Noninfectious complications (dislodgement, 
inversion, or obstruction / kinking) occurred in 
1 of 15 patients (6.7%) in the Lap group and 1 of 
11 (9.1%) in the Mini group. Owing to the retro‑
spective design and limited sample size, between
‑group findings are interpreted descriptively with‑
out claims of causality. Short‑term outcomes for 
the between‑group comparison are summarized 
in TABLE 1.

DISCUSSION  In this single‑center retrospective 
exploratory series, a standardized laparoscopic 
round‑ligament duodenostomy synchronized with 
esophagectomy was feasible and achieved univer‑
sal technical success in 15 patients with esoph‑
ageal squamous cell carcinoma. Continuous en‑
teral feeding was initiated early (median [IQR] 
POD, 1 [1–2]). These exploratory observations 
are consistent with the hypothesis that avoiding 
jejunal fixation may help to mitigate fixation
‑related small bowel obstruction reported with 

resistance or leakage around the duodenal bulb; 
in selected cases, a guidewire was used to facili‑
tate smooth advancement when resistance was 
encountered. The second purse‑string suture se‑
cured the catheter at the bulb. Under laparoscop‑
ic assistance, the round ligament was punctured 
percutaneously with a plastic cannula to create 
a round‑ligament sleeve pathway. The catheter 
was routed through this sleeve. The ligament was 
anchored to the duodenum around the catheter 
with 3 seromuscular fixation sutures (absorb‑
able monofilament, eg, 3–0 Monocryl [poligle‑
caprone 25]; Ethicon, Somerville, New Jersey, 
United States). The catheter was then exterior‑
ized through the abdominal wall using the same 
cannula, and the ligament was secured to the pa‑
rietal peritoneum with 3 additional fixation su‑
tures (FIGURES 2–5).

Minilaparotomy technique  During the  early 
adoption period, duodenostomy was performed 
through a 5–6 cm upper‑abdominal minilapa‑
rotomy. In the initial cases, the gastric conduit 
was elevated before constructing the duodenos‑
tomy, which sometimes resulted in a deeper op‑
erative field and limited visibility. When neces‑
sary, a limited Kocher maneuver was performed 
to reduce distance and tension between the duo‑
denal bulb and the abdominal wall. The bulb was 
secured with double purse‑strings, and the tube 
was advanced intraluminally. On the abdominal 
wall side, the round‑ligament sleeve served as 
a protective tunnel for the catheter and was an‑
chored with interrupted sutures, consistent with 
the concept used in the laparoscopic approach.

Perioperative management  Continuous enter‑
al feeding was initiated on POD 1–2 accord‑
ing to institutional protocol. Patients were 

FIGURE 4  The enterostomy tube covered by the hepatic round ligament and secured 
on both the abdominal wall and duodenal sides (arrows)
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jejunostomy routinely and encountered similar 
fixation‑related issues. Our shift to duodenos‑
tomy was intended to minimize fixation‑related 
obstruction, which has been reported to require 
reoperation in approximately 5.5% of cases and 
to occur in up to about 12% of patients within 
5 years after jejunostomy7‑9; such events may de‑
lay recovery, disrupt oncologic therapy, and ad‑
versely influence long‑term outcomes.13‑15 At our 
institution, jejunostomy had historically been 
used for enteral access after esophagectomy, 
but concerns about fixation‑related small bow‑
el obstruction and local complications prompted 
a shift in practice toward duodenostomy. When 
minimally‑invasive esophagectomy was adopted 
as the standard approach, we standardized round
‑ligament duodenostomy rather than maintaining 
parallel jejunostomy protocols. As a result, no con‑
temporary jejunostomy cohort was available for 
comparison in the present analysis. The primary 
aim of this exploratory study was therefore not to 
demonstrate superiority of duodenostomy over 
jejunostomy, but to describe the technical details 
of laparoscopic round‑ligament duodenostomy, 
and to explore its short‑term safety and feasibil‑
ity in the context of minimally‑invasive esopha‑
gectomy. Several alternative strategies have been 
proposed to reduce the morbidity associated with 
enteral access after esophagectomy. Gastrosto‑
my with round‑ligament coverage has been de‑
scribed as a means of protecting the gastric wall 
and abdominal entry site, and retrocolic jejunos‑
tomy routes have been used to minimize tension 
and torsion on the jejunal limb. However, these 
approaches are not always easily integrated into 
posterior mediastinal reconstruction and still 
rely on jejunal fixation or gastric wall puncture. 
In contrast, round‑ligament duodenostomy main‑
tains a purely duodenal route and uses the mobi‑
lized round ligament as a biologic sleeve and fix‑
ation anchor, which may offer a conceptually at‑
tractive alternative in the setting of minimally
‑invasive esophagectomy, albeit on the basis of 
limited exploratory data. As an alternative, round
‑ligament duodenostomy avoids jejunal fixation 
and therefore may reduce these risks.16‑17 Early 

jejunostomy. As a comparative jejunostomy co‑
hort was not included, our conclusions are lim‑
ited to a descriptive evaluation of duodenosto‑
my outcomes.

Our transition was driven by institutional ex‑
perience and prior reports describing fixation
‑related complications after jejunostomy.3‑6 Mini‑
laparotomy duodenostomy allowed direct access 
but provided suboptimal visualization in a deep 
operative field, and 2 exit‑site infections occurred 
early in our series. In contrast, laparoscopy offers 
stable magnified views for posterior mediastinal 
reconstruction and facilitates precise creation of 
the round‑ligament sleeve with secure fixation. 
These practical factors motivated the transition 
from minilaparotomy to a laparoscopic approach. 
The earlier initiation of enteral feeding observed 
in the Lap cohort (median POD 1 vs POD 2) is con‑
sistent with these technical advantages; however, 
in this small retrospective series without histor‑
ical controls, this finding should be interpreted 
cautiously. The absolute difference in timing was 
modest, and the study was not designed or pow‑
ered to determine whether an earlier start trans‑
lated into improvements in clinically meaningful 
outcomes, such as length of hospital stay, post‑
operative ileus, or tolerance of feeding advance‑
ment. Furthermore, postoperative feeding initi‑
ation and escalation were not governed by fully 
standardized protocols across the study periods, 
precluding reliable conclusions about the down‑
stream clinical impact of earlier enteral access.

Importantly, tube‑related infection occurred in 
0 of 15 patients in the Lap group and 2 of 11 indi‑
viduals (18.2%) in the Mini group (TABLE 1). While 
causality cannot be inferred, the difference is com‑
patible with the hypothesis that improved visual‑
ization and reduced tissue trauma at the exit site 
may lower the infection risk.

Early postoperative nutritional support re‑
mains central to recovery after esophagectomy.12 
Although jejunostomy has long been a standard, 
it carries mechanical risks—including torsion, ad‑
hesions, or volvulus at the abdominal wall fixa‑
tion site—reported in several large series.3‑6 Be‑
fore introducing duodenostomy, we also used 

FIGURE 5  Schematic 
illustration of laparoscopic 
round‑ligament 
duodenostomy;   
A – a feeding catheter 
(blue arrow) is first 
inserted into 
the duodenum through 
purse‑string 
duodenostomy; the black 
arrow denotes the 
dissection line and // 
symbol denotes the cut 
line of the round ligament;  
B, C – the hepatic round 
ligament (red arrow) is 
then mobilized from 
the abdominal wall and 
divided at its distal end to 
create a tunnel between 
the abdominal wall and 
the duodenostomy site. 
An outer sheath advanced 
through this tunnel 
(yellow arrow) is used to 
exteriorize the feeding 
catheter; D – finally, 
the catheter is covered 
and anchored by the 
hepatic round ligament, 
which forms a sleeve 
between the abdominal 
wall and the duodenum 
(arrow).

Abdominal wall

Outer sheath Feeding catheter

Round ligament
Liver

Duodenum Distal cut end

A B

C D
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available. Moreover, postoperative enteral feed‑
ing initiation and escalation were not governed 
by fully standardized protocols across the study 
periods, and long‑term quality of life or patient
‑reported outcome data were lacking, which fur‑
ther limits our ability to assess the broader clin‑
ical impact of the timing and route of enteral ac‑
cess. Furthermore, we did not have a contem‑
porary jejunostomy comparator cohort, which 
limits our ability to position round‑ligament du‑
odenostomy relative to standard jejunal feeding 
routes. Taken together, these limitations mean 
that the present findings should be interpreted 
as exploratory and hypothesis‑generating rath‑
er than definitive. Future work should prospec‑
tively compare laparoscopic round‑ligament du‑
odenostomy with contemporary alternatives (eg, 
jejunostomy), evaluating time to nutritional tar‑
gets, device longevity, unplanned interventions, 
infection, obstruction, cost, and patient‑centered 
outcomes. Confirmation in adequately powered 
studies is warranted.
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