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Introduction
The American novelist Leo Rosten
(1908-1997) once said: “Some things are so
unexpected that no one is prepared for
them”. This statement probably epitomizes
what pancreatic cancer is. This highly
aggressive malignancy is characterized by
early malnutrition, cachexia, and early
metastasis. With no reliable method for
early detection when carcinoma pancreas is
usually diagnosed, it has already advanced
and less than 20 % of patients are candidates
for surgery. Patients affected with pancreatic
cancer have a dismal survival (1- and 5-year
relative survival rates are 29% and 7%,
respectively).
Hence it becomes imperative to
ensure appropriate and optimal nutritional
support for the patient getting treated for
carcinoma pancreas in order to ensure the
least morbidity and try to provide good
quality of life. There are many reasons why
a patient of carcinoma pancreas does poorly
on the nutritional front which include neuro
behavioral changes and cachexia

How does pancreatic cancer become
malnourished?
The neurobehavioral changes are
independent (no relation to chemotherapy or
size or histopathology of tumor) irreversible
processes (with no effect with medicine or
supplementation) that manifest as a loss of
desire to consume food thus is directly
responsible for weight loss and poor
nutritional status. The excessive release of
cytokines particularly TNF –alpha (apart
from transforming growth factor β, IL-1,
and IL-6) may be related to the behavioral
manifestations via central (hypothalamic
food control deregulation)and peripheral
mechanisms(by
release
of
lactate,
oligonucleotides, ketones, islet amyloid
polypeptide, reduction of zinc, etc)3,4,5.
There may also be a false sense of satiety in
some patient due to the invasion of the
tumor into the gastrointestinal tract. Another
reason for the anorexia might be the reduced
release of ghrelin (growth hormone
releasing peptide) which might have appetite
stimulant properties, probably something
like a hunger signal that increases the
tendency to eat1. This reduced release of
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ghrelin was demonstrated in a study by
Corbetta and colleagues2 compared to other
malignancies where there was an augmented
release.6This might be related to the fact that
the extremely fast progression of the disease
itself. All this put together in pancreatic
cancer also results in loss of muscle and
adipose tissue resulting in the phenomenon
of cancer cachexia. Lipid mobilizing factors
and proteolysis inducing factors also cause
lipolysis and proteolysis contributing to
protein and fat tissue loss. The neural
invasion and astrocyte activation also cause
proteolysis and lipolysis.
Does this malnourishment lead to
significant effect?
Severely malnourished pancreatic
cancer patients who are subjected to
surgeries have prolonged length of
stay.7They are also known to have increased
chances of surgical site infections, increased
length of ICU stay, pancreatic fistula and
associated deep space infection. Pancreatic
fistula, one of the most dreaded
complication post pancreatic surgeries is
closely linked to malnutrition, specifically a
nutritional risk index (NRI) score of 100 or
less (OR =8.12, 95% CI: 1.06-22.30;
P<0.05).8Patients with low albumins when
subjected to surgery are also associated with
an increased incidence of pancreatic
fistulas.9
Nutritional management of patients for
pancreatic surgery.
Screening
The management should start with
an adequate screening programme. All
patients posted for pancreatic surgery should
be first referred to a nutritional support team
for screening for malnutrition.
There are numerous scores that have
been studied. The Onderas prognostic
nutrition risk index (10 × serum albumin
value (g/dL) + 0.005 × total lymphocyte
count in the peripheral blood (per
mm3))(PNI)and the MUST(using BMI,
weight loss and acute disease effect) are two
tools that were studied retrospectively in

268 patients who underwent surgery for
pancreatic adenocarcinoma. A low PNI
score was linked to increased perioperative
and postoperative complications that
included pancreatic fistulas. The nutrition
risk index is another toll to study preoperative malnutrition risk. [Nutritional Risk
Index= (1.519 X serum albumin, g/L) +
0.417 X (present weight/usual weight x
100). A Nutritional Risk Index>100
indicates that the patient is not
malnourished, 97.5-100 indicates mild
malnourishment,
83.5-<97.5
indicates
moderate malnourishment and <83.5
indicates severe malnourishment]. The
MUST and the nutrition risk index showed a
good level of agreement in the prediction of
overall morbidity, SSI rate, and length of
hospital stay. The MUST and SGA agree
well on the SSI rates. The Nutrition risk
index, however, does not pick out those
patients who were at high risk for
malnutrition. The BMI as proven in many
studies was again proven to be a poor tool to
asses nutritional status and prediction of
postoperative morbidity pre pancreatic
surgery. However something as simple as
the loss of weight of greater than 5 % in the
preceding 3 to 6 months correlated well to
increase the length of stay and increased
surgical site infections.10,11
Do we need Preoperative nutritional
support?
After
screening
patients
for
malnourishment that patient who warrant
pre and perioperative support need to be
channelized into optimal nutritional support.
It does seem that those patients who are
moderately or severely malnourished may
benefit from perioperative nutritional
support. In a prospective study conducted by
Wu et al 468 moderate to severely
malnourished patients who were being
operated electively for cancers of the GI
tract were randomized to 8 odd days of pre
operative and 8 days of postoperative
nutritional support versus control receiving
standard oral hospital diet preoperatively
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with hypocaloric nutritional support
postoperatively. twofold reduction in
complications (P =0.012) , a three-fold
reduction in death (P =0.003), lesser major
septic complications (14.9% vs. 27.9%,
P =0.011) was noted all in favor of the
perioperative specialized nutritional support
group. They also demonstrated a lower
mortality (2.1% vs. 6.0%, P =0.003).12In
another small pilot study in a patient
undergoing Whipple’s surgery preoperative
nutritional support for 4 days translated to
decrease the length of hospital stay and cost
savings.13In another prospective randomized
multicenter trial for preoperative nutritional
support in major upper GI surgery in 154
patient
preopnutrtiona
was
studied.
Preoperatively, patients received 5 days of
oral immunonutrition (an arginine-, RNA-,
and omega3 fatty acid-supplemented diet) or
an isoenergetic control diet (1 L/d). Again
the use of perioperative administration
enteral
immunonutrition
reduced
postoperative infections and treatment
costs.14in a metanalysis using 17 studies
which studied the use of perioperative
enteral nutrition with supplementation with
immunonutrtion using the IMPACT formula
similar outcomes were reported.15
How to deliver pre-operative nutrition for
pancreatic surgeries?
Combating
anorexia-cachexia
of
pancreatic carcinoma:
Drugs used in combating anorexia
are slow to show the effect and may result in
effective weight gain anywhere between 4
weeks to 6 months. However meaningful
weight gain would be seen only at 5 to 6
months. Hence for immediate preoperative
nutrition, the use of these agents like
megesteroletc maybe not very helpful if
introduced de novo. However, if these drugs
are being taken by the patient it seems
prudent to continue the same weighing the
benefits versus the risks as abrupt stoppage
could result in unwanted side effects.
However psychological counseling and
psychiatric help in combating depression

along with appropriate medications would
help in improving enteral nutrition intake
which may ultimately help in preoperative
nutrition.
Enteral nutrition:
As mentioned above pre-operative
enteral nutrition supplemented with arginine
in moderate to severely malnourished
patients may help in reducing the length of
stay
and
postoperative
infectious
complications. the ESPN recommends
preoperative nutritional support for 10 – 14
days even if this needs delaying surgery in
severely malnourished patients.
Addition of immune enhancing
nutritional formulae especially arginine may
help in reducing postoperative infectious
morbidity.14, 15. This specialized nutritional
support has to consumed orally. However,
there would be subsets of a patient who
refuse to consume orally in view of extreme
anorexia and satiety. In such states, it makes
it imperative to pass a nasogastric tube for
enteral feeding. At times the tumor itself
causes obstruction and prevention of enteral
nutrition. In such cases passage of a
nasojejunal tube if possible may help.
Parenteral nutrition:
Parenteral nutrition should be
resorted
to
in
cases
of
severe
malnourishment where usual enteral
nutrition is not able to achieve target goals.
In parenteral nutrition, a high fat to glucose
ratio can be used in the formula as the
ability in cachexia to utilize fat is much
higher. In such patient use of TPN is shown
to reduce postoperative stress response of
surgery by increasing protein synthesis and
immune function, resulting in a decrease in
postoperative infectious complications.16In
another study of 90 patient for elective
gastric or colorectal surgeries with severe
malnourishment use of TPN reduced
complication rate by approximately one
third and also showed a reduction in
mortality as compared to usual care.17When
providing parenteral nutrition we have to
ensure strict aseptic precautions and be very
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careful in avoiding an early diagnosis of
refeeding syndrome.
Immune modulating nutrition:
Ina trial of 212 patient undergoing
pancreatic-duodenectomy patients were
randomized to receive enteral formula
enriched with arginine, omega 3 fatty acids,
and RNA, standard nutrition and TPN. The
study went on to report that early
postoperative enteral nutrition is safe and
provision on immunonutrition reduces
immunometabolic response and improves
outcomes
compared
to
parenteral
nutrition.18similar findings were reported by
other
studies
using
ecosapentoic
acidsenterally, and omega 3 fatty acids
reducing the overall length of stay and
postoperative morbidity as compared to
standard enteral nutrition.19,20,21In another
study 167 malnourished cancer patients
posted for surgery were randomized to
receive parenteral nutrition for 14 days
preoperatively.post operatively the patient
were divided into 4 groups, standard,
enteral, parenteral, and immunomodulating.
Results of this study did not demonstrate
any superiority of immunomodulatory
formula over the others in the PN arm.22In
view of a small number of studies done in
this aspect it is not very clear whether
immune modulating should be routinely
used in the care of surgical cases of ca
pancreas and more studies are warranted in
this field.
Post-operative nutrition for pancreatic
surgeries:
Postoperative nutrition: Maximal evidence
involves the prescription of postoperative
enteral nutrition. The ERAS suggests the use
of early fast-track oral feeding which would
result in reduced delayed gastric emptying.
In a systematic review of 15 studies with
3474 patients data on five feeding routes
were studied which included oral diet, NJ
tube feeding, gj tube feeding, at feeding, and
TPN. normal oral intake was established
most quickly in the oral diet group with
delayed gastric emptying maximal in the

feeding group. This systematic review
considered oral diet as the preferred feeding
route after pancreaticoduodenectomy.23The
use of Feeding jejunostomy tubes should be
individualized especially in those patients
who have gross hypoalbuminemia ,as such
patient known to have increased morbidity,
reoperation rates, and higher rates of
readmission.24Use of a nasojejunal feeding
is also shrouded with controversies with
studies demonstrating increased incidence of
postoperative pancreatic fistulas with no
changes in infections and length of stay
when compared to TPN. In fact, in the TPN
group, average energy intake was
significantly higher and patients went on to
oral feeding much faster.25
However, the ESPEN groups advise
against the introduction of enteral nutrition
in the first 24 hours and in fact recommends
feeding beyond the anastomosis if at least
60% target goals are not achieved by enteral
nutrition within the first 10 days or if there
was obvious undernutrition at surgery. This
may stem from the fact that patients
following the ERAS post-pancreaticduodenectomy very rarely achieve full target
goals per os within the first couple of days.
Those patients who fail to achieve the
targets have an increase in the postoperative
complication rate26. However, it is important
to understand there are a couple of risks
involved with the use of feeding tubes.
“Food at will” seems to be quite easy
and safe to implement. Such practices are
commonplace in bariatric surgery for a very
long time. Lassen et al investigated in a
group of 447 patients who underwent major
abdominal surgery(82 patients of these
underwent Whipple surgery) into two
groups, one having food at will versus
another group who were fed with needle
catheter jejunostomy from the very first day.
a larger number of patients had
complications among the tube fed group. In
fact, time to resumed bowel function was in
favor of allowing normal food at will, length
of stay and rate of post-discharge
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complications were much lesser among
patients fed at will.27
Conclusion
It seems that eating at will orally
seems the ideal way to go about
postoperatively for pancreatic surgeries.
However, whether this provides optimal
nutrition is a question. Specialised Enteral
nutrition should be provided rather
selectively. The use of feeding via tubs
should be discouraged and if the need
should be done via the nasojejunal route
which has demonstrated to be fraught with
the better benefits and lesser risks compared
to the other tube routes.TPN should be
reserved only for those patients that have
failed all enteral routes of nutrition. There
are many questions that still warrant
answers. Large multicenter randomized
controlled trials will help in answering
those.
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