Case Report

Clin Nutr Res 2014:3:69-73
CrossMark http://dx.doi.org/10.7762/cnr.2014.3.1.69
click for updates p|SSN 2287-3732 - eISSN 2287-3740

cnr™

CLINICAL NUTRITION RESEARCH

Early Postoperative 24-Hour Continuous Jejunostomy
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Esophagectomy can result in various postoperative nutrition-related complications that may impair the nutritional status of the
patient. In our institution, we usually initiate 16-hour continuous jejunostomy feeding using an enteral feeding pump on post-
operative day 2 as a routine protocol after esophagectomy. The target calorie intake was achieved in 6-7 days with this proto-
col, which is longer than that required with other recently reported feeding protocols. Accordingly, early jejunostomy feeding
protocol, which starts on postoperative day 1 and continues for 24 hours was attempted. In the present report, we described 3
cases of early 24-hour continuous jejunostomy feeding after esophagectomy. The use of this new protocol reduced the dura-
tion required to achieve the target calorie intake as less than 5 days without any enteral feeding-related complications.
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Introduction

Postoperative malnutrition is relatively common in patients
who undergo esophagectomy. In cases where preoperative ra-
diotherapy and chemotherapy are administered during esoph-
ageal cancer treatment, preoperative dysphagia and weight
loss are commonly observed. Since oral diet cannot be initiated
for at least 1 week after esophagectomy, the malnutrition can
be aggravated by insufficient nutritional support [1]. Early en-
teral feeding has been advocated in esophagectomy patients
as it could reduce postoperative morbidity. Enteral access is
usually obtained via jejunostomy tube feeding placed during
the surgery [2]. Pump-assisted continuous drip infusions are
the preferred method for jejunostomy feeding. Typically, con-
tinuous feeding is initiated at 20-50 mL/h and increased as
tolerated by 10-25 mL/h every 4 to 24 hours until the target
rate is achieved [3]. Continuous feeding enables to maintain
the lowest possible hourly feed rate, thereby to meet nutrient
requirements while obtaining better gastrointestinal tolerance
due to the lower feed rate. Also, better control of glucose lev-
els to continuous carbohydrate input can be achieved [4].
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Jejunostomy feeding for patients after esophagectomy is
not common in Korea. We established a jejunostomy feeding
protocol to provide better nutritional support for esophagec-
tomy patients in our institution 3 years ago. According to that
protocol, we treated patients with continuous jejunostomy
feeding, using an enteral feeding pump for 16 hours a day,
except bedtime to increase their feeding tolerance; it was initi-
ated on postoperative day (POD) 2, considering that no con-
traindications for jejunostomy were present. The target calorie
intake was achieved in 6-7 days with this protocol, which
is longer than that required with recently reported feeding
protocols [2,5-11]. Therefore, we attempted to initiate early
feeding, within 24 hours postoperatively, and continued the
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feeding for 24 hours per day (Table 1). In the present study, we
aimed to reduce the time required to achieve the target calorie
intake, without any complications, by using the new protocol.

We report the cases of 3 patients who received continu-
ous 24-hour jejunostomy feeding after esophagectomy. The
requirement for informed consent for this case report was
waived by the Institutional Review Board of the Seoul National
University Hospital.

Table 2 shows the patients' surgical data. The mean age of
the patients was 61.7 + 8.9 (range, 56-72) years. All the pa-

Comparison of the previous and new jejunostomy feeding protocols for esophagectomy patients in Seoul National Uni-

versity Hospital

Feeding Postop Postop
Protocol  Formula Time Day 1 Day 2
Fiber free 2 h Step 1 Step 2
formula (10 mL/h) (20 mL/h)
New
tocol
Protocol ' otal energy*, keal/day = 130-240 480
) Fiber free Step 1
Prewousl formula 16h NPO (20 mL/h)
protoco Total energy, kcal/day 0 320
NPO: nil per os.

*Total energy is defined by the total calorie intake per day provided by jejunostomy feeding for esophagectomy patients.

Clinical characteristics of the patients

Patient no. Patient 1

Age, yr 72

Gender M

Height, cm 170.2

Weight at admission, kg 61.1

Weight at discharge, kg 60.3
Diagnosis [ Pathology / Esophageal cancer /

Squamous cell carcinoma /
ypTONOMO
Hybrid McKeown operation
Stomach conduit preparation via
laparotomy
Feeding jejunostomy

Tumor classification

Procedure

Postoperative

L Elevation of LFT parameters
complications

Others Neoadjuvant CCRT

Postop Postop Postop Postop Postop
Day 3 Day 4 Day 5 Day 6 Day 7
Step 3 Sep 4 Step 5 Step 6 Step 7
(40 mL/h) (60 mL/h) (80 mL/n) (100 mL/h) (100 mL/h)
Reduction in feeding time
960 1440 depending on the target calorie
1900 1900 1900
Step 2 Step 3 Step 4 Step 5 Step 6
(40 mL/h) (60 mL/h) (80 mL/h) (100 mL/h) | (>100 mL/h)
640 960 1280 1600 1900
Patient 2 Patient 3
56 57
M M
165.0 165.8
76.3 59.6
65.1 52.0

Esophageal cancer /
Adenocarcinoma /
ypT3NOMO

Esophageal cancer /
Squamous cell carcinoma /
ypTONOMO

Ivor-Lewis operation
LLLobectomy
Feeding jejunostomy

McKeown operation
Excision of jejunal GIST
Feeding jejunostomy

Chylothorax
Minor anastomotic leakage
Occurrence of esophagopulmonary
fistula during neoadjuvant CCRT

Anastomotic leakage

Neoadjuvant CCRT

GIST: gastrointestinal stromal tumor, LLLobectomy: left lower lobectomy, LFT: liver function test, CCRT: concurrent chemo-radiotherapy.
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tients were men who were diagnosed with esophageal cancer.
However, the cases differed with regard to the preoperative
treatments, operative methods, and postoperative complica-
tions. Patient 1 first received neoadjuvant concurrent chemo-
radiotherapy (CCRT), and thereafter, underwent a hybrid McKe-
own operation (robot-assisted thoracic esophageal dissection
and stomach conduit preparation via laparotomy) and feeding
jejunostomy. Since no postoperative complications were ob-
served, other than increased glutamate oxaloacetate transami-
nase (GOT) and glutamate pyruvate transaminase (GPT) values,
oral diet was initiated on POD 7. Patient 2 underwent neoad-
juvant CCRT, followed by a McKeown operation (esophagec-
tomy and stomach conduit preparation), excision of a jejunal
gastrointestinal stromal tumor, and feeding jejunostomy. Since
an oral diet could not be initiated due to postoperative anas-
tomotic leakage, nutritional support was sustained by feeding
jejunostomy until POD 48, after which oral nutrition could be
initiated. In patient 3, neoadjuvant CCRT was discontinued due
to the development of esophagopulmonary fistula, after which
the patient was hospitalized and received feeding jejunostomy,
followed by antibiotic treatment and nutritional support. After
1 month of supportive treatment, esophagectomy through a
left thorcoabdominal incision and en bloc left lower lobectomy
were performed. However, no oral feeding was permitted due
to the presence of a minor chylothorax and anastomotic leak-
age after the operation; therefore, jejunostomy feeding was
initiated under close observation.

Table 3 illustrates the jejunostomy feeding rates and the
postoperative outcomes. In the present cases, we adopted the

Feeding progress and energy intake of each patient

new protocol with early and 24-hour continuous jejunostomy
feeding (Table 1); moreover, early jejunostomy feeding was
initiated within 24 hours postoperatively in the patients, who
were considered to be fit for feeding. For jejunostomy feed-
ing, we used a fiber-free standard formula and maintained the
feeding rate using feeding pumps.

As noted in Table 2, patient 3 had already undergone je-
junostomy feeding using the previous protocol, after being
hospitalized in a condition wherein an oral diet was not pos-
sible. After surgery, the patient underwent early postoperative
24-hour continuous jejunostomy that was initiated on the
evening of POD 1 according to the new protocol. The target
caloric requirement was achieved in all the subjects within 5
days of the commencement of feeding. None of these patients
showed any feeding-associated complications such as diarrhea
or abdominal discomfort. The mean duration of hospital stay
was 41.0 + 22.7 (range, 15-57) days and the mean postopera-
tive weight loss was 6.6 + 5.3 (9.6% + 7.2%) kg. Moreover, the
time taken to achieve the target caloric intake was reduced
from 6-7 days to less than 5 days.

The nutritional status of patients who have undergone
esophagectomy tends to be poor. Therefore, it is essential to
provide proper nutritional support for such patients post-
operatively, in order to minimize complications, shorten the
recovery period, identify appropriate measures to prevent/
modify a poor nutritional state, and ultimately improve the

Patient 1 Patient 2 Patient 3
Feeding time, hrs / total energy, kcal/day

Step 1, 10 mL/h 13/30 24/240 13/130
Step 2, 20 mL/h 24/480 24/480 24/480
Step 3, 40 mL/h 24/960 24/960 24/960
Step 4, 60 mL/h 24[1440 24[1440 24[1440
Step 5, 80 mL/h 24/1900 22.5/1800 24/1900
Step 6, 100 mL/h 19/1900 18/1800 19/1900
Step 7, >100 mL/h 16/1900 15/1800 16/1900
Target calorie requirement 1900 1800 1900
Time to achieve target calorie requirement, days 5 5 5
Feeding-related complications No No No

*Total energy is defined by the total calorie intake per day provided by jejunostomy feeding for esophagectomy patients.
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Information of jejunostomy feeding protocols reported in previous studies
Day_of Rate of feeding Increments in the rate

No feeding NN . Research center References

L at initiation of feeding

initiation

Academic Medical Center, Amster-
1 Postop Day 1 40 mL/h 20 mL/h every 6-8 h dam, The Netherlands [5]
5 Postop 25 mLjh 1) 25 mL/d (2001-2009) University Medical Center, Utrecht, [6]
first morning 2) 25 mL/h every 6 h (since May 2010) The Netherlands
. Erasmus University, Rotterdam,
3 Postop Day 1 30 mL/h 84 mL/h on the third day The Netherlands [2]
Posto 1) 30 mL/h for 8 h Second postoperative day
4 first rrFl)ornin 2) 50 mL/h for 8 h 100 mL/h for 20 h, with a 4-h rest ~ St. James's Hospital, Ireland [7]
9 3) 80 mL/h for 4 h period
The John Radcliffe Hospital,
5 Postop 12 h 30 mL/h 20 mL/h every 5 h to max 110 mL/h Headington Oxford, UK [8]
6 Poston6h 1%;”;{: ;Z' i:‘the 420/560/700/840/1120 keal for University of Medicine Graz, ]
P ay 1/2"/3/4™/5" day Austria
operation
. Lody Reading Hospital,

7  Postop Day 2 25 mL/h 25 mL/h daily Peshawar [10]
8 PostopDay2  25mlL/h 25 mL/h daily Northampton General Hospital, UK [11]

quality of life [1,5]. Table 4 shows the recently reported jeju-
nostomy feeding protocols used in patients in whom initiation
of an early oral diet after gastrointestinal surgery was difficult
[2,5-11].

The protocols in most of the previous studies aimed to
reach the target calorie requirement as quickly as possible, by
starting with 10-40 mL/h on the first day after the operation,
followed by increases every 6-8 hours during 20-24 hours of
continuous feeding. Haverkort et al. [5] reported that 24% of
their patients failed to reach a target caloric requirement 12
months after esophagectomy. A total of 48% of patients con-
tinued tube feeding and reached their target calorie and pro-
tein requirements after hospital discharge. At 6 months post-
operatively, only 2 patients still received night tube feeding,
and at 12 months postoperatively, only 1 patient still received
night tube feeding. Thus, the patients received continuous
tube feeding until the target caloric requirement was achieved.

As reported by Gerritsen et al. [6], European nutritional
guidelines recommend the use of enteral feeding involving je-
junostomy or nasojejunal feeding after pancreaticoduodenec-
tomy. Han-Geurts et al. [2] examined the benefits of feeding
and the associated complications, with the aim of providing
early nutritional support using jejunostomy feeding and na-
soduodenal tube feeding after esophagectomy. Feeding was
initiated on POD 1 and helped the patient achieve the target
caloric requirement within 3 days; moreover, catheter-related
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complications had an incidence of 30-35%.

Although our previous protocol invoving 16-hour continu-
ous feeding through jejunostomy until oral feeding was found
to be a good method for nutritional support, it had limitations
due to later stage initiation and it took longer to achieve the
target caloric intake, as compared to protocols reported in
other recent studies wherein early feeding was started on POD
1 and the patient's caloric target was reached within 3 days.
Accordingly, we attempted to initiate 24-hour continuous
feeding on POD 1, which successfully reduced the time re-
quired to achieve the target caloric requirement from 6-7 days
to less than 5 dyas.

Although the clinical conditions and surgical outcomes
of the 3 patients were highly varied and the cases were dif-
ficult to manage, all the patients successfully adapted to 24-
hour jejunostomy feeding without any complications. Night
jejunostomy feeding is advantageous in that it can reduce
abdominal fullness caused by combined feeding through per
os and jejunostomy. If a patient can adapt to night jejunos-
tomy feeding, he or she can continue oral feeding in daytime
and jejunostomy feeding at night. This strategy would help to
increase the total calorie intake and improve the nutritional
status of patients who require additional jejunostomy feed-
ing. Moreover, we believe that this new approach is useful for
increasing the patients' total nutritional intake and expediting
their recovery.
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In conclusion, we noted that the protocol of early and 24-

hour continuous jejunostomy feeding could be safely applied

for enhancing nutritional support after esophagectomy. How-
ever, further studies on the efficacy and advantages of this
novel protocol in patients who received esophagectomy are

necessary.

We declare that we have no conflict of interest.
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