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~—ABSTRACT ~

Objective: The aim of this study was to compare the perioperative outcomes and complications between
pancreaticoduodenectomy (PD) candidates with and without jejunostomy tube (J-tube) feeding.

Materials and methods: This retrospective cohort study was performed on 48 patient candidates for PD,
with or without J-tube placement during surgery, in Shahid Modarres Hospital, Tehran, Iran, between 2013
and 2021. Two groups were matched for age, gender, history of heart, endocrine, hypertension and kidney
diseases, and drug use. A 12 French jejunal feeding tube was placed at 20-30 cm distal to gastrojejunostomy
anastomosis. Outcomes, including biliary leak, postoperative pancreatic fistula (POPF), delayed gastric
emptying (DGE), surgical site infection (SSI), intra-abdominal infection, duration of nasogastric tube (NGT)
stay, postoperative (PO) tolerance length, need for total parenteral nutrition (TPN), hospitalization length,
and mortality rate, were assessed.

Results: There were eight cases with leak (37.5% ]-tube group, of which six (75%) were pancreatic type
and two (25%) biliary type. There were 11 (22.9%) patients with DGE (54.5% in J-tube group). There was
no significant inter-group difference in SSI (P=0.340), intra-abdominal infection managed non-invasively
(P=0.369), intra-abdominal abscess managed by percutaneous drainage (P=0.158), patients requiring TPN
(P=0.447), NGT placement duration (P=0.088), PO tolerance time (P=0.327), hospital stay (P=0.760) and

 mortality rate (P=0.851). )
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Jeiunostomy FEEDING TUBE IN PANCREATICODUODENECTOMY

Conclusion: |-tube placement after PD for pancreatic cancer may be associated with increased postoperative
complications. The conclusion of the present study is that there is no difference between performing and not
performing the |-tube placement method in terms of complications and consequences.

Keywords: jejunostomy, feeding jejunostomy tube, pancreaticoduodenectomy.

INTRODUCTION

ancreaticoduodenectomy (PD) is a sur-

ical procedure which is used to resect

malignant lesions in the head of the

pancreas or distal of common bile duct

(1). Despite the decreased surgical mor-

tality in recent years, PD is associated with some

complications (2, 3). Postoperative pancreatic fis-

tula (POPF) is one of the important postoperative

complications of PD which may cause some de-

gree of morbidity and even mortality after surgery.

Its management demands longer hospital stay and

more expense for the health system. Another

problem in these patients is their lower nutritional

status. Malnutrition causes problems in wound

healing and increases other postoperative compli-

cations (4). It is shown that early feeding after PD

can improve wound healing and reduce infec-

tious complications, gastroparesis, anastomotic
leakage, and hospitalization length (5).

Oral feeding, nasojejunal feeding, jejunostomy
tube (J-tube) placement or total parenteral nutri-
tion (TPN) are nutritional methods after PD that
have advantages and disadvantages. Enteral fee-
ding is better than parenteral nutrition due to
lower complications (6-8).

Oral feeding is the best nutrition method after
PD. However, it is associated to some problems.
One of these problems is PO intolerance due to
complications or delayed gastric emptying, which
can affect up to 25% of cases (9-11). So, it seems
that early enteral feeding through J-tube place-
ment can be a good alternative method. J-tube
placement in PD is a safe method and is com-
monly used (13-24%) but its advantages and dis-
advantages are still not completely understood
(12, 13).

Also, no association between early feeding af-
ter PD through J-tube placement with decreased
complications has been shown (4). Moreover,
complications related to J-tube placement meth-

od have been reported, but information regarding
those complications is limited.

The aim of this study was to compare the peri-
operative outcomes and complications between
PD candidates with and without J-tube feeding
placement. O

MATERIALS AND METHODS

his retrospective cohort study was performed

between 2013 and 2021, on 48 patient candi-
dates for PD, with or without J-tube placement
during surgery, in Shahid Modarres Hospital, a
university hospital in Tehran, Iran, after obtaining
the approval of the ethical committee of Shahid
Beheshti  University of Medical Sciences
(IR.SBMU.RETECH.REC.1398.469). Also, all par-
ticipants signed an informed consent form.

All patients who were candidates for PD sur-
gery were included in the study. Those with previ-
ous J-tube placement, metastatic disease, severe
malnutrition, inability to tolerate surgery, history
of previous gastroparesis and vascular involve-
ment during surgery were excluded from the
present study.

Two groups were matched for age, gender and
preoperative comorbidities.

In group A (with J-tube), a 12 French jejunal
feeding tube was placed at 20-30 cm distal to gas-
trojejunostomy anastomosis. The majority of pa-
tients underwent classical PD surgery with resec-
tion of pylorus. Most patients underwent
conventional reconstruction after resection and
the other group received double Roux reconstruc-
tion (14). We were anastomosed to the stomach
and CHD and one to the pancreas separately. In
all patients, pancreatojejunostomy anastomosis
was performed using two-layer and end-to-end
telescopic techniques. Details of this procedure
was entailed from our previous article (14).

In group A (with J-tube), limited feeding was
started through J-tube on the second postopera-
tive day and the nasogastric tube (NGT) was re-
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moved when its secretion was reduced below
30 cc per day.

Oral feeding was started on the fourth day and
patients were discharged with a J-tube. Also, in
the group without J-tube, NGT was removed on
the second or third day based on the amount of
secretion; on the fourth or fifth day, limited fluids
began, and then a normal diet was started.

All demographic information (age and gender)
and clinical findings, including total and direct
bilirubin, albumin, lymphocyte and total protein,
were all recorded in our data sheaths. Outcomes
including biliary leak, POPF, delayed gastric emp-
tying (DGE), surgical site infection (SSI), intra-ab-
dominal infection, NGT removal time, oral diet
tolerance time, need for TPN, hospitalization days
and mortality rate were recorded. The criteria of
POPF and DGE were based on the International
Study Group of Pancreatic Surgery (ISGPS) (9, 15).

The mean and standard deviation (SD) was
calculated for all numerical data. Also, frequency
and percent were calculated. The quantitative
variables were compared using the independent
Student t-test. Comparison between frequencies
were performed using chi-2 statistics. Data were
analysed using SPSS software, version 22 (Armonk,
NY: IBM Corp.), and P-value of less than 0.05 was
considered statistically significant.

RESULTS

Forty-eight patients were included in the study,
of which 28 underwent surgery with J-tube
(group A) and 28 without J-tube (group B). Sub-
jects in groups A and B had a mean age of
63+8.86 years and 60.14+9.02 years, respec-
tively. Twenty three (47.9%) patients were females
and 25 (52.1%) males. There were no significant
differences in either the history of disease
(P=0.883) and drug use (P=0.138) or the preope-
rative laboratory indices between the two groups
(Table 1). Table 2 shows patients’ type and stage of
disease and the surgical approach. There was not
significant difference in perioperative clinical fin-
dings between the two groups.

In the postoperative period, there were eight
(16.7%) cases with leak, of which five (62.5%) in
the group without J-tube and three (37.5%) in the
J-tube group. Also, six of these patients (75%) had
pancreatic cancer — four (66.7%) in the group
without J-tube and two (33.3%) in the J-tube group
— and two (25%) biliary cancer (one patient in
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TABLE 1. Basic demographic and preoperative laboratory
indices in the two groups

Variables

Age
Gender

Male

Female
History of disease

No

Yes
Drug use

No

Yes
Total bilirubin
Direct bilirubin
Albumin
Lymphocyte
Total protein

*P-value was calculated at 95% levels of CI by Chi-2 statistic

With JT (n=20)
63+8.86

14 (70.0%)
6 (30.0%)

9 (42.86%)
11 (40.75%)

6 (30.0%)

14 (50.0%)
7.54+9.28
4.5246.18
3.7320.68
2293.57+833.3
6.35+0.72

Group (%)
Without JT (n=28)

60.14+9.02

11(39.3%)
17 (60.7%)

12 (57.14%)
16 (59.25%)

14 (70.0%)
14 (50.0%)
6.29+7.9
4.26+5.45
3.94+0.56

1917.5£779.89

6.03+0.9

P-value

0.282

0.883

0.883

0.138

0.620
0.877
0.246
0.117
0.202

TABLE 2. Comparison of disease related factors between the two

groups

Variable

Disease type

Head of pancreas (N%)

Periampullary tumour (N%)

Cholangiocarcinoma (N%)

Surgery type

Classic, conventional reconstruction

(N%)

Classic, double Roux reconstruction

(N%)

Pylorus-preserving (N%)

Stage

TINOMx (N%)
T2NOMx (N%)
T2NIMx (N%)
TINOMx (N%)
T3INIMx (N%)
T3N2Mx (N%)

Total
(n=48)

30 (62.5)
11(22.9)
7(14.5)

28 (58.3)

15(31.2)

5(10.4)

2(4.1)
1(2.0)
17 (35.4)
13 (27.0)
12 (25.0)
3(6.2)

Group (%) P-value
With JT Without JT
(n=20) (n=28)

14 (70.0) 16 (57.1) 0.628
4(20.0)  7(25.0)

2(10.0)  5(17.8)

9(45.0) 19(67.8) 0.276
8(40.0) 7(25.0)

3(15.0) 2(7.1)

1 (5.0) 1(3.5) 0.456
1500 0(0.0)

6(30.0) 11(39.2)

7(350) 6(214)

5(25.00 7(25.0)

0(0.0)  3(10.7)

*P-value was calculated at 95% levels of CI by Chi-2 statistic
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TABLE 3. Outcomes and complications after surgery

Variables Total With JT Without JT | P-value
(n=48) (n=20) (n=28)

Leak (%) No 40 (83.3%) | 17(85.0%) | 23 (82.1%) [ 0.793
Yes 8(16.6%) |3(15.0%) |5(17.8%)

Leak content (%) Pancreatic | 6 {75.0%) 2 (66.6%) | 4(80.0%) 0.673

Biliary 2(25.0%) | 1(33.3%) | 1(20.0%)

DGE (%) No 37(77.0%) | 14(70.0%) | 23 (82.1%) | 0.324
Yes 11 (23.0%) | 6 (30.0%) | 5(17.8%)

SSI (%) No 43 (89.5%) | 17(85.0%) | 26 (92.8%) | 0.340
Yes 5(10.5%) | 3(15.0%) |2(7.2%)

Intra-abdominal infection No 41 (85.4%) | 16 (80.0%) | 25 (89.2%) 0.369

managed non-invasively (%) Yes T(14.6%) | 4(20.0%) |3(10.8%)

Intra-abdominal abscess No 44 (91.6%) | 17 (85.0%) | 27 (96.4%) 0.158

managed by percutaneous Yes 4 (8.4%) 3(15.0%) | 1(3.6%)

drainage (%)

Patients requiring TPN (%) No 4] (85.4%) | 18 (90.0%) | 23 (82.1%) 0.447
Yes 7(14.6%) | 2(10.0%) |5(17.8%)

NGT placement duration (days) 4.47£3.06 5.65+4,79 | 3.64%1.83 0.088

PO tolerance time (days) 5.80+2.82 | 6.41+£3.87 | 5.38+£2.07 0.327

Hospital stay (days) 14.76£6.33 | 15.1£6.12 | 14.53£6.48 | 0.760

Death (%) No 39 (81.2%) | 16 (80.0%) | 23 (82.1%) | 0.851
Yes 9(18.8%) |4(20.0%) |5(17.8%)

*P-value was calculated at 95% levels of CI by Chi-2 and independent t-test

**P=number of patients; DGE=delayed gastric emptying; SSI=surgical site infection;

TPN=total parenteral nutrition; NGT=nasogastric feeding tube

each group). Two patients had infection in the
tube entry site, so the tube was removed. There
were 11 (22.9%) patients with DGE, of which five
(45.5%) in the group without J-tube and six
(54.5%) in the J-tube group. Based on ISGPS,
among cases with DCE, five (45.5%) were grade
A, four (36.4%) grade B and two (18.1%) grade C.

Other comparisons of outcomes and complica-
tions between the two groups are listed in Table 3,
which shows no significant inter-group difference
in SSI (P=0.340), intra-abdominal infection ma-
naged non-invasively (P=0.369), intra-abdominal
abscess managed by percutaneous drainage
(P=0.158), patients requiring TPN (P=0.447),
NGT placement duration (P=0.088), PO tole-
rance time (P=0.327), hospital stay (P=0.760),
and mortality rate (P=0.851). 1

DISCUSSION

ejunal tube placement is one of the most com-
mon ways of enteral feeding. However, several

complications associated with this technique have
been reported (16). Since the main purpose of
this feeding type is to reduce complications after
the surgery, the additional complications makes
choosing this method challengeable (6). There-
fore, it is important to know whether the use of
the J-tube placement is effective or not.

In the present study, some basic and demo-
graphic variables, which were probably effective
on the results, were matched. So, there was no
significant difference in these variables, including
age, gender, history of diseases and drug use, and
clinical factors, between the two groups. On the
other hand, factors related to the disease such as
the type of cancer and stage of disease did not
differ between the two groups. The main findings
of the study showed that outcomes and
complications of the disease, including DGE, SSI,
intra-abdominal infection, percutaneous drainage,
duration of NGT and hospitalization length were
all higher in the group with J-tube than the group
without it. But the frequency of TPN was higher in
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the group without J-tube. Of course, these
differences were not statistically significant. The
frequency of fistula after surgery was also
compared in the present study. Thus, leak rate
was slightly higher in the group without J-tube,
which was not significant. In our study, biliary
cases were assessed in addition to pancreatic
ones, and the results showed that two of the three
patients in the group with J-tube were pancreatic
cases and only one was a biliary case, and there
was no difference in this regard between the
two groups.

Our findings are similar to those reported by
other authors. A study conducted by Gerritsen
et al (17) evaluated the complications and effec-
tiveness of J-tube placement after pancreaticodu-
odenectomy, and concluded that each of the
examined methods had some complications and
none of them was superior to the other. Their re-
sults confirmed our findings, as we have also con-
cluded that the presence or absence of J-tube had
no effect on the complications. In a study by Zhu
et al (18), in line with the results of previous stud-
ies and our study, complications and effects of na-
sojejunal and J-tube placement methods were
evaluated and compared in patients undergoing
pancreaticoduodenectomy; the authors conclu-
ded that nasojejunal feeding was safer than J-tube
placement and was associated with only minor
complications. Nasojejunal feeding can signifi-
cantly reduce the incidence of delayed gastric
emptying and postoperative hospital stay. A re-
view study by Gerritsen et al (5) assessed five fee-
ding methods after pancreatoduodenectomy, in-
cluding oral diet, enteral nutrition through
nasojejunal tube, gastrojejunostomy tube, J-tube
placement, and complete parenteral nutrition.
The mean of hospitalization length in oral diet and
gastrojejunostomy tube was lower than other
groups. Also, normal feeding intake in oral diet
was faster than other groups. Their conclusion was
that an oral diet may be considered an appropri-
ate feeding strategy after pancreatoduodenecto-
my and there was no difference between this
method and other methods including J-tube
placement. Their results were also confirmed by
other studies (2, 13, 19-21).

In our study, frequency of DGE in the group
with J-tube was slightly higher than the group
without J-tube. Also, this difference was not sig-
nificant, but grade c DGE (severe DGE) was higher
in the group with J-tube placement; DGE is not a
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fatal complication, but it sometimes leads to sig-
nificant prolongation of hospitalization and in-
creased hospital costs. It has been reported that
DGE was affected by several factors, including
gastric dysrhythmias due to intra-abdominal com-
plications, gastric atony after duodenal resection
in response to a decrease in motilin levels, and
pylorospasm secondary to vagotomy (16). There-
fore, it is very important to pay attention to it.

Intestinal obstruction is a potentially fatal, al-
though rare, complication of J-tube placement
(17). In a series of patients undergoing laparotomy
for complex upper abdominal procedures, jeju-
nostomy resulted in 34 complications related to
the tube in 29 patients. Obstruction or displace-
ment was the most common complication, which
occurred in 15 patients. The most serious compli-
cation was intestinal necrosis in three patients,
which led to the death of two patients. Intestinal
obstruction and volvulus were reported in three
patients, which led to death in one case and intra-
abdominal infection in the other three patients.
Also, in other 1788 patients with J-tube, the rate
of obstruction and intra-abdominal infection was
0.3% and 0.8%, respectively (22). On the other
hand, in parenteral feeding the increased risk of
infection also well known. A meta-analysis study
by Braunschweig et al (23), combining 27 ran-
domized controlled trials, found that the risk of
infections was significantly increased compared
with enteral feeding.

Several large studies described good results
with a normal oral diet after pancreatoduodenec-
tomy. Yermilov et al (24) found that hospitalization
length was significantly lower in the normal diet
group. Martignoni et al (25) also stated that, in ad-
dition to increasing the duration of hospitaliza-
tion, the prevalence of DGE in patients with en-
teral was higher than in those with normal
nutrition. In the present study, the duration of hos-
pitalization was slightly higher in the group with
J-tube feeding, which was not significant. Unlike
these studies, two other studies show that enteral
nutrition is better than "standard care". In a ran-
domized controlled trial by Mack et al (26), hospi-
talization length was reduced with gastrojejuno-
stomy tube feeding compared with standard care
after pancreatoduodenectomy. However, it should
be noted that the mentioned study did not pro-
vide a definition of standard care and it was not
clear what kind of care was intended. Baradi et al
(12) found that enteral nutrition was associated
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with less use of TPN and less readmission and

complications. Also, the hospitalization length

was not different between the enteral and normal
feeding groups. However, most of the studies in
line with the present study did not find any dif-
ference between the J-tube placement method
and other methods in terms of complications.
Even like the present study, where we reported a

small quantum of some complications, other stu-

dies also concluded that there were more compli-

cations of this surgical technique.

CONCLUSION

-tube placement after PD for pancreatic cancer

may be associated with increased postoperative
complications. In the present study, we concluded
there was no difference between performing and
not performing the J-tube placement method in
terms of complications and consequences.
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