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Abstract. Neoadjuvant chemotherapy (NAC) confers a
survival benefit in esophageal carcinoma, but it is difficult to
perform in patients who cannot receive enteral feeding due to
an esophageal obstruction. In the current study, the nutritional
benefit of laparoscopic jejunostomy (Lap-J) was evaluated in
patients with NAC for obstructing esophageal cancer. A total
of 91 patients with esophageal cancer who received NAC
between 2009 and 2017 were included in the present study.
Lap-J was performed prior to NAC in 15 patients (16.5%) with
an obstructing tumor. Patients with NAC without Lap-J were
used as the control group (n=76). Nutritional parameters and
surgical outcomes of the two groups were compared retrospec-
tively. In the patients with Lap-J, 14 of the 15 patients (93.3%)
did not experience any procedure-associated complications. No
mortalities were associated with Lap-J. Significant decreases in
total serum protein, albumin, hemoglobin concentrations and
prognostic nutritional index (PNI) occurred following NAC
in the control but not in the Lap-J group. Serum albumin and
the improved modified Glasgow prognostic score increased
significantly after NAC in the Lap-J group but not in the
control group. In conclusion, perioperative nutritional support
with Lap-J was safe and effective in patients with NAC for
obstructing esophageal cancer.

Introduction

Neoadjuvant chemotherapy (NAC) followed by surgery is a
standard treatment of resectable stage II or III esophageal squa-
mous cell carcinoma in Japan. A prospective randomized trial
comparing postoperative adjuvant chemotherapy with cisplatin
and 5-fluorouracil (CF) regimen vs. preoperative chemotherapy
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(JCOGY907), showed a significant survival advantage of
NAC (1). However, significant weight loss and malnutrition may
occur during NAC, which usually has a number of weeks dura-
tion (2), and are of concern especially in patients with tumors
that obstruct passage of liquids and solid food. Treatment of
patients with obstructing tumors may be restricted to surgery
without NAC, or with NAC with inadequate enteral nutrition.
Laparoscopic jejunostomy (Lap-J) is easy to perform and
safely provides nutritional support of patients with cervical and
esophageal obstructing tumors and those with advanced gastric
cancer (3). This study evaluated the nutritional benefit of Lap-J in
patients receiving NAC with a CF regimen for obstructing, locally
advanced esophageal cancer.

Materials and methods

This study retrospectively evaluated 91 patients who were given
NAC for locally-advanced esophageal cancer at the National
Defense Medical College Hospital between 2009 and 2017. The
study included 14 women and 77 men with a median age of
71 (range 43-86) years. Fifteen patients underwent Lap-J prior
to NAC (Lap-J group), and 76 patients received NAC without
Lap-J (control group). The patient characteristics are shown in
Table I. Lap-J was indicated in patients with dysphagia because
of stenosis that could not be passed by a standard gastroscopy
and nasogastric tube. The contraindications for Lap-J were
unsuitability for general anesthesia and gastrointestinal disease.
Lap-J was not indicated in patients with adequate oral intake of
food or liquid supplements. Chemotherapy was administered
twice every four weeks, including cisplatin 80 mg/m? by intra-
venous drip infusion for 2 h on day 1 and 5-FU 800 mg/m?
by continuous infusion on days 1-5 (1). Nutritional quality
was monitored by body weight, body mass index (BMI), total
blood protein and albumin concentrations, total lymphocyte
count, hemoglobin, prognostic nutritional index (PNI) (4),
modified Glasgow prognostic score (mGPS) (5), and psoas
muscle index (PI) before and after NAC. The blood tests were
measured using biochemical analyzer (LABOSPECT 008,
Hitachi High-Technologies, Tokyo, Japan) and blood cell
analyzer (XE5000, Sysmex, Hyogo, Japan). Computed tomog-
raphy (CT) scanning was undergone before and after NAC, in
the supine position, from neck to pelvis, with a 64-multide-
tector CT scanner (Aquilion 64, Toshiba, Tokyo, Japan). The
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PI (cm?/m?) was calculated from CT images and the psoas
muscle cross-sectional area at the L3 level normalized against
length (6). The mean total observation period was 722 days
(95% confidence interval 565 to 880). The study protocol was
reviewed and approved by the Institutional Review Board of the
National Defense Medical College. Written informed consent
was obtained from each patient prior to study inclusion.

Lap-J procedure. Lap-J was performed as previously
described (3). In brief, under general anesthesia and after
laparoscopic exploration of the peritoneal cavity, the jejunum
20-30 cm distant from the Treitz ligament was pulled out
through the umbilical trocar incision. A serosal suture was
placed, and a jejunostomy was performed by the Witzel
technique using a needle jejunostomy kit (Covidien, Tokyo,
Japan). The jejunal loop was gently returned to the abdomen
and the feeding tube was drawn through the abdominal wall
via the left lower trocar incision. The jejunum was then
laparoscopically sutured to the anterior abdominal wall with
approximately six sutures.

Statistical analysis. Normally-distributed continuous data
were reported as means and standard error (SE). Non-normally
distributed continuous data were reported as medians and
interquartile range (IQR). Categorical variables were reported
as numbers and percentages. Differences in normally-distrib-
uted clinical variables were compared using the student t-test.
Pearson's chi-square test or Fisher's exact test were used
for categorical data. The Mann-Whitney U test was used to
analyze non-normally distributed continuous and ranked data,
as appropriate. Overall (OS) and disease-free (DFS) survival
were estimated by the Kaplan-Meier method. The significance
of differences in survival was compared with the log-rank test.
The significance of the association of clinical variables and
patient outcomes was tested by univariate analysis. Variables
with a P-value <0.10 were included in a subsequent multivariate
(logistic regression or Cox proportional hazards regression)
analysis. All tests were two-sided, and P-values <0.05 were
considered statistically significant. The statistical analysis was
performed using JMP statistics version 11.0 (SAS Institute
Inc., Carey, NC, USA).

Results

There were no significant differences in tumor characteris-
tics (location, depth, or nodal involvement) in the 2 groups.
Forty-eight patients had no nutritional support during NAC,
26 required nutritional liquid supplements, and two required
nasogastric tube feeding. All patients in the Lap-J group
were able to stand, walk, and begin enteral nutrition via
the jejunostomy on postoperative day 1. Fourteen of the
15 patients (93.3%) did not experience any procedure-related
complications. One had subcutaneous abscess necessitating
the removal of jejunostomy tube during NAC. NAC began at
a median of seven days after Lap-J surgery (range, 3-19 days).
No mortalities were associated with Lap-J.

The nutritional characteristics in the two groups before
the start of NAC are shown in Table II. Body weight, BMI,
PI, serum albumin, and PNI were significantly lower in the
Lap-J group in comparison with the control group. Two score
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Table I. Clinicopathological characteristics of Lap-J and
control patients.

Lap-J
group Control
N=15 N=76 P-value

Patient's characteristics

Age (years) 69 (52-75) 71 (43-86) 0.84
Sex 0.60
Male 12 65
Female 3 11
Tumor characteristics
Location
Ce 0 (0%) 2 (3%) 0.25
Ut 320%) 8 (11%)
Mt 8 (53%) 30 (39%)
Lt 4 (27%) 28 (37%)
Ae 0(0%) 8((11%)
T stage
Tl 1(7%) 8 (11%) 0.58
T2 320%) 9 (12%)
T3 8 (53%) 51 (67%)
T4 3(20%) 8 (11%)
N stage
NO 4 (26%) 15(20%) 0.70
N1 6 (40%) 23 (30%)
N2 3(20%) 23 (30%)
N3 1(7%) 12 (16%)
N4 1(7%) 3 (4%)
Preoperative chemotherapy
Two cycles 13 (87%) 63 (83%) 0.77
One cycle 2(13%) 13 (17%)
Nutritional supports during
NAC
None 0(0%) 48 (63%) <0.01
Nutritional oral supplements 0 (0%) 26 (34%)
Nasogastric tube 0 (0%) 2 (3%)

Lap-J 15 (100%) 0 (0%)

Ce, cervical esophagus; Ut, upper thoracic esophagus; Mt, middle
thoracic esophagus; Lt, lower thoracic esophagus; Ae, abdominal
esophagus; NAC, neoadjuvant chemotherapy; Lap-J, laparoscopic
jejunostomy.

of mGPS occurred more frequently in the Lap-J group than in
the control group. Changes in the values of nutritional vari-
ables during NAC are shown in Fig. 1. Significant decreases
in serum total protein, albumin, and hemoglobin and in PNI
occurred during NAC in the control group but not in the Lap-J
group. Serum albumin was significantly higher in the Lap-J
group after NAC than in the control group. The number of
patients with a 2 score of mGPS in the control group increased
after NAC, but decreased in the Lap-J group (Fig. 2). There



SPANDIDOS .
PUBLICATIONS MOLECULAR AND CLINICAL ONCOLOGY 11: 612-616, 2019

£ T 5.0 5 S 3500
5 80 ;,5, 30 ~ 45 * < 3000
g < 3 3 2500
= 70 % S40 8
£ 525 24 2 2000
B 60 £ £ 5
S P E 35 8 1500
= 50 o 20 o ']
8 E < 3.0 E 1000
@ 4 Z 5 500
30 8 ™ 29 8
Lap-J group Control Lap-J group Control Lap-J group Control = e Lap-J group Control
>
8 8.5 18 . g 60 -
T 7 580 » ~ 16 5 5
t o6 =75 o 14 § 50
) £70 z £
5 S £ 12 s
3 865 é 2 10 g 2 ¥
e =60 =S - s 40 J_
g ° 355 e 8 8 35
g 2 5.0 = 6 (=]
* 45 4 E ¥ _—
Lap-J group Control " Lap-J group Control Lap-J group Control Lap-J group Control

Figure 1. Changes in nutritional variables during NAC. The dark and white bars indicated the values of each nutritional parameter before and after NAC,
respectively. Serum total protein, albumin, hemoglobin and PNI significantly decreased during NAC in the control group, but did not decrease in the Lap-J
group. Serum albumin level significantly increased during NAC in the Lap-J group. 'P<0.05 vs. after NAC. NAC, neoadjuvant chemotherapy; Lap-J, laparo-
scopic jejunostomy; PNI, prognostic nutritional index.
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Figure 2. mGPS before and after NAC. The percentage of patients with a 2 score of mGPS in the control group increased after NAC, and decreased in the Lap-J
group. mGPS, modified Glasgow prognostic score; NAC, neoadjuvant chemotherapy; Lap-J, laparoscopic jejunostomy.
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Figure 3. DFS and OS rates in the Lap-J and control groups. There were no significant differences in DFS and OS of the two groups. Lap-J, laparoscopic
jejunostomy; DFS, disease-free survival; OS, overall survival.

were no differences in the occurrence of postoperative compli-  and pneumonia (Lap-J 27% vs. control 38%). The differences
cations, i.e., anastomotic leakage (Lap-J 27% vs. control 24%)  in DFS and OS of the two groups were not significant (Fig. 3).
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Table II. Nutritional variables prior to neoadjuvant chemo-
therapy.

Lap-J
group Control P-value
Age, years 69 (52-75) 71 (43-86) 0.84
Sex male/female 12/3 65/11 0.60
Body weight (kg) 50.5+130 579484 <0.01
BMI (kg/m?) 194+43 219+43.1 <0.05
PMI (cm?*m?) 37+0.7 46x14 <0.05
Total protein (g/dl) 6.5+0.7  6.7+0.5 0.16
Albumin (g/dl) 35+0.7 3904 <001
Total lymphocyte count (/ul) 1398+521 1572+509  0.23
Hemoglobin (g/dl) 12.1£19 13017 0.06
Prognostic nutritional index  41.6£8.0 469+49 <0.01
Modified Glasgow prognostic
score
0 4 (26.7%) 49 (64.5%)
1 4(26.7%) 22 (28.9%) <0.01
2 7 (46.7%) 5 (6.6%)

Lap-J, laparoscopic jejunostomy; BMI, body mass index; PMI, psoas
muscle index; NAC, neoadjuvant chemotherapy.

Discussion

Despite progress in perioperative management and operative
procedures, esophagectomy for esophageal cancer is still a
highly-invasive procedure associated with serious postop-
erative complications, including pneumonia and anastomotic
leakage (7,8). Combination chemotherapy for esophageal
carcinoma has improved local tumor control and reduced
the incidence of distant treatment failure after surgery.
However, esophageal cancer is still one of the most refractory
cancers (1). Poor nutrition increases the risk of poor short- and
long-term outcomes in patients with esophageal cancer (9,10).
Preoperative chemotherapy in itself induces malnutrition
because of treatment-related anorexia and nausea. Patients with
advanced esophageal cancer frequently experience dysphagia
from stenosis caused by the tumor. Appropriate nutritional
support during NAC is essential for the improvement of surgical
outcomes in patients with advanced esophageal cancer.
Among the nutritional interventions that are available during
preoperative therapy, enteral feeding by a nasogastric tube is
the easiest and least invasive intervention. However, in addi-
tion to discomfort, nasogastric tubes are subject to accidental
extubation, aspiration risk, and the need of hospitalization, all
of which compromise patients' quality of life. Temporary endo-
scopic stent placement provides instant resolution of dysphagia,
but often causes clinically significant complications such as
stent migration and esophago-tracheo-bronchial fistulas (11,12).
The use of esophageal stents in the neoadjuvant setting may
lead to complications that can compromise the opportunity
for curative surgery in a small proportion of patients (13).
Percutaneous endoscopic gastrostomy has been described as
an option for provision of nutrition (14), but it might interfere
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with the subsequent use of a gastric conduit for reconstruction.
Feeding jejunostomies are effective and reasonable options for
providing perioperative nutritional support, and prolonged tube
feeding can be continued after radical esophagectomy (15).

In this study, Lap-J feeding effectively maintained serum
total protein, albumin, and hemoglobin, and the PNI during
NAC compared with the control group. In addition to main-
taining nutritional status, Lap-J contributed to improved
quality of life in patients with obstructing esophageal cancer
because they could live at home except for receiving chemo-
therapy infusions. The study did not demonstrate any benefits
of Lap-J associated with infectious complications, hospital
stay, or long-term outcome after radical esophagectomy
compared with the control group. That might have been a
consequence of the small number of patients undergoing Lap-J
and the presence of more advanced disease in patients with
obstructing esophageal tumors than in those patients with
non-obstructing esophageal tumors. The results support the
conduct of a randomized controlled trial with a larger patient
population to evaluate the impact of Lap-J on the perioperative
management of obstructing esophageal cancer. In addition, the
superiority of Lap-J over conventional nutritional supports
such as nasogastric tube and temporary stent should be
clarified in near future to demonstrate the efficacy of Lap-J.

Lap-J has several advantages over conventional open proce-
dure. Firstly, lap-J can explore the whole abdominal cavity,
which may detect small liver and peritoneal metastases (16).
Secondly, Lap-J possesses the minimal invasive procedure as
compared to open procedure, which makes it possible to start
the following therapy (17,18).

In conclusion, we recommend Lap-J for safe and effective
perioperative nutritional support during NAC in patients with
obstructing esophageal cancer. However, the survival advan-
tage of Lap-J during NAC should be clarified in the prospective
randomized study with sufficient number of patients.
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