“Israr Noor's Modulated Surgery” Block-Q Multisystem

GENERAL SURGERY BLOCK “Q”

Multisystem, Neurosurgery, GIT

a) MULTISYSTEM
(Vitamins, Bariatric Surgery and Nutritional Support External and parenteral
Nutrition)

b) NEUROSURGERY
(Intracranial space occupying lesions, benign, malignant and mfectlous Head
Injury and Syringomyelia)

c¢) GASTROINTESTINAL TRACT DISEASES
(Dysphagia, Obstructive jaundice, Carcinoma head of pancreas, acute appendicitis.
Acute and chronic pain abdomen, intestinal obstruction, intestinal perforation,
hernias, constipation, Ulcerative colitis, Crohn’s Disease, Colorectal cancers)

MODULE:
a) Multisystem ( Vitamins and Bariatric Surgery )
Learning Objectives:
By the End of this Module/chapter, students of final year MBBS and 374 year BDS
should be able to know about all Vitamins and to explain briefly Bariatric
surgery, its type and complications.
Introduction to vitamins
« Vitamins are essential organic compounds required by the body in small
amounts for various physiological processes.
« They play vital roles in maintaining overall health, including supporting immune
function, facilitating energy production, and promoting cell growth and repair.
« Vitamins are classified into two main categories:
Fat-soluble (such as vitamins A, D, E, and K) & water-soluble

(including the B Vitamins and vitamin C).

« Abalanced dietrich in a variety of foods, including fruits, vegetables, whole
grains and lean proteins, is the best way to obtain the necessary vitamins

naturally.
« Deficiencies or excesses of certain vitamins can lead to a range of health issues,
underscoring the importance of maintaining the right balance in our diets.
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Summary of All Vitamins:

« VITAMINS

VITAMIN A

VITAMIN D

OTHER NAMES [ Retinol, Retinal, Retinoic acid Cholecalciferol,Ergoclciferol
beta-Carotene
ACTIVE FORM Retinol, Retinal, Rretinoic acid 1,25-Dihydroxycholecalciferol
FUNCTION Maintenance of reproduction Calcium uptake Gene
Vision expression
Promotion of growth—"
Differentiation and maintenance
of epithelial tissues
Gene expression
DEFICIENCY Night blindness Xeropthalmia Rickets (in children)
Infertility Osteomalacia (in adults)
Growth retardation- ~~
SIGNS AND Increased visual threshold Soft, pliable bones
SYMPTOMS Dryness of cornea
TOXICITY Yes Yes
NOTES Carotene not actually toxic but it'’s not a true vitamin because it

supplementation not
recommended, excess vitamin A
can increase incidence of
fractures.

Animal products like meat, fish,
dairy, and eggs are good sources
of vitamin A. Many fruits and
vegetables are also rich in
provitamin A and can help you
meet your needs. The
recommended dietary allowance
(RDA) is 900 micrograms (mcg)
for males, 700 mcg for females,
and 300-600 mcg for children
and adolescents

can be synthesized in skin;
application of sunscreen lotions
or presence of dark skin color
decreases this synthesis

Few foods are naturally rich in
vitamin D3. The best sources
are the flesh of fatty fish and
fish liver oils. Smaller amounts
are found in egg yolks, cheese,
and beef liver.

Certain mushrooms contain
some vitamin D2; in addition
some commercially sold
mushrooms contain higher
amounts of D2

RDA:The Recommended
Dietary Allowance for adults 19
years and older is 600 IU (15
mcg) daily for men and women,
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Liver

Eggs

Fresh fruits, fruit juices
Whole grains

Aquatic foods

Fortified foods and
supplements

RDA: The Recommended
Dietary Allowance for folate is
listed as micrograms (mcg) of
dietary folate equivalents
(DFE). Men and women ages
19 years and older should aim
for 400 mcg DFE. Pregnant
and lactating women require
600 mcg DFE and 500 mcg
DFE, respectively. People who
regularly drink alcohol should
aim for at least 600 mcg DFE
of folate daily since alcohol
can impair its absorption.

vitamin B12 are absorbed without
intrinsic factor. One review concluded
that taking 1,000 mcg daily is an
effective alternative to injections
While the recommended daily amount
of vitamin B-12 for adults is 2.4
micrograms, higher doses have been
found to be safe.

VITAMINS VITAMIN C VITAMIN Bg
OTHER NAMES | Ascorbic acid Pyridoxine Pyridoxamine
Pyridoxal
ACTIVE FORM Ascorbicacid — Pyridoxal phosphate
FUNCTION Antioxidant Coenzymes for enzyme
Coenzyme for hydroxylation | catalyzing, particularly in amino

reactions e.g. in procollagen:
Proline —»hydroxyproline

acid metabolism
e E—_

Lysine— hydroxylysine —
DEFICIENCY Scurvy Rare
SIGNS AND Sore, spongy gums Loose Glossitis Neuropathy
SYMPTOMS teeth
Poor wound healing Bleeding
TOXICITY None Yes
NOTES Benefits of supplementation | Deficiency can be induced by

traits

mot established in controlled

Fruits and vegetables are the

best sources of this vitamin.

isoniazid Sensory neuropathy
occuys at high dose
Vitamin B6 is found in a variety of
animal and plant foods.

e Beefliver
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» Citrus (oranges, kiwi,

lemon, grapefruit)

Bell peppers

Strawberries

Tomatoes

Cruciferous vegetables

(broccoli, Brussels

sprouts, cabbage,

cauliflower)

« White potatoes

o RDA: The Recommended
Dietary Allowance for
adults 19 years and older
is 90 mg daily for men
and 75 mg for women.
For pregnancy and
lactation, the amount
increases to 85 mg and
120 mg daily,
respectively. Smoking can
deplete vitamin C levels
in the body, so an
additional 35 mg beyond
the RDA is suggested for
smokers.

Multisystem

» Tuna

» Salmon

» Fortified cereals
» Chickpeas

» Poultry
« Some vegetables and fruits,
especially dark leafy

greens, bananas, papayas,

oranges, and cantaloupe
RDA: The Recommended Dietary
Allowance (RDA) for men ages
14-50 years is 1.3 mg daily; 51+
years, 1.7 mg. The RDA for
women ages 14-18 years is 1.2
mg; 19-50 years, 1.3 mg; and 51+
years, 1.5 mg. For pregnancy and
lactation, the amount increases to
1.9 mg mcg and 2.0 mg,
respectively

VITAMINS

VITAMIN B4

VITAMIN B3

OTHER NAMES

Thiamine

Niacin Nicotinic acid

ACTIVE FORM

Thiamine pyrophosphate

NAD+, NADP+

FUNCTION

Coenzyme of enzyme catalyzing:
Pyruvate— Acetyl CoA
a-ketoglutarate —succinyl CoA
Ribose 5-P + Xylulose 5-P—
Sedoheptulose 7-P +
glyceraldehyde 3-P

branched-chain a-ketoacid
oxidation

Electron transfer

DEFICIENCY

Beriberi «
Wernicke-Korsakoff
syndrome(most common in
alcoholism)
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and for adults >70 years it is
800 IU (20 mcg) daily.
For most people, the best way
to get enough vitamin D is
taking a supplement because it
is hard to eat enough through
food. Vitamin D supplements
are available in two forms:
vitamin D2 (“ergocalciferol” or
pre-vitamin D) and vitamin D3
(“cholecalciferol”).
VITAMINS VITAMIN K VITAMIN E
OTHER NAMES | Menadione, Menaquinone, | alpha-Tocopherol
Phylloquinone
ACTIVE FORM Menadione, Menaquinone, any of several tocopherol derivatives
Phylloquinone
FUNCTION gamma-Carboxylation of Antioxidant
glutamate residues in
clotting and other proteins
.| DEFICIENCY Newborn Rare in adults Rare
SIGNS AND Bleeding Vitamin E deficiency may
SYMPTOMS cause impaired reflexes and
coordination, difficulty walking, and
weak muscles. Premature infants with
the deficiency may develop a serious
form of anemia. The diagnosis is
based on symptoms and results of a
physical examination. Taking vitamin
E supplements corrects the deficiency
RBC fragility leads to hemolytic
anemia
TOXICITY Rare None |
NOTES Vit. K produced by intestinal | Benefits of supplementation for
bacteria, deficiency common | disease prevention not established in
in newborns, intramuscular | controlled trails
treatment with Vit. K e i
e e——
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The most common foods
with high vitamin K

are green leafy vegetables
such as kale, collard greens,
broccoli, spinach, cabbage,
and lettuce

Vitamin E is found in plant-based
oils, nuts, seeds, fruits, and

vegetables.
« Wheatgerm oil.

- Sunflower, safflower, and soybean
oil.

« Sunflower seeds.

o Almonds.

o Peanuts, peanut butter.

« Beet greens, collard greens,
spinach.

« Pumpkin.
¢ Red bell pepper.

VITAMINS VITAMIN Bg VITAMIN B2
OTHER NAMES | Folic acid Cobalamin’
ACTIVE FORM | Tetrahydro-folic acid Methylcobalamin Deoxyadenosyl
Cobalamin
FUNCTION Transfer one-carbon units; Coenzyme for reactions:
synthesis of methionine, Homocysteine— methionine
serine, purine nucleotides and | Methionine CoA— succinyl CoA
thymidine monophosphate ] :
DEFICIENCY Megaloblastic anemia Neural | Pernicious/ Megaloblastic anemia
tube defects Dementia*
Spinal degeneration
SIGNS AND Anemia, Birth defects Megaloblastic anemia
SYMPTOMS Neuropsychiatric symptoms
TOXICITY None None ]
NOTES Administration of high levels | Pernicious anemia is treated with

of folate can mask vitamin
B12 deficiency
Good sources of folate
include:
Dark green leafy vegetables
(turnip greens, spinach,
romaine lettuce,
asparagus, Brussels
sprouts, broccoli)
Beans
Peanuts
Sunflower seeds

intramuscular/intravenous(mostly)
or high-dose oral vitamin B12

The foods containing vitamin B12 are
primarily animal meat, fish, eggs, and
dairy. Vegetarians, people who are
pregnant or nursing, and others who
are at risk of deficiency may need to
take supplements.

The most common treatment for
pernicious anemia is lifelong vitamin
B12 injections, but small amounts of
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SIGNS AND
SYMPTOMS

Peripheral neuropathy (dry foam),
edema and cardiomyopathy (wet

Toam), confusion, ataxia, memory
loss, hallucination, dysregulated
eye moments

Dermatitis Diarrhea Dementia

TOXICITY

None

None

NOTES

Thiamin is found naturally in
meats, fish, and whole grains. Itis
also added to breads, cereals, and
baby formulas.

Fortified breakfast cereals

 Pork

» Fish

e Beans, lentils
« (Green peas

Enriched cereals, breads,
noodles, rice

« Sunflower seeds

e Yogurt

RDA: The Recommended Dietary
Allowance (RDA) for men ages 19
and older is 1.2 mg daily, and for
women in the same age range 1.1
mg daily. For pregnancy and
lactation, the amount increases to
1.4 mg daily.

High doses of niacin used to
treat hyperlipidemia

A niacin deficiency is rare
because it is found in many
foods, both from animals and

plants.

« Red meat: beef, beefliver,
pork

e Poultry

« Fish

« Brownrice

« Fortified cereals and
breads

e Nuts, seeds

e Legumes

+ Bananas

Niacin is available as

a supplement in the form of
nicotinic acid or nicotinamide.
Sometimes the amounts in
supplements are far beyond the
RDA, causing unpleasant side
effects of flushing.

RDA: Niacin is measured in
milligrams (mg) of niacin
equivalents (NE). One NE equals
1 milligram of niacin or 60 mg of
tryptophan. The Recommended
Dietary Allowance (RDA) for
adults 19+ years is 16 mg NE for
men, 14 mg NE for women, 18
mg NE for pregnant women, and
17 mg NE for lactating women.
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VITAMINS VITAMIN B, VITAMIN B~ VITAMIN By
OTHER Riboflavin Biotin Pantothenic acid
NAMES
ACTIVE FORM | FMN, FAD Enzyme-bound Coenzyme A
biotin
FUNCTION Electron transfer Carboxylation Acyl carrier
reactions
DEFICIENCY Rare Rare Rare
SIGNS AND Dermatitis Angular | Dermatitis Vitamin B5 deficiency is
SYMPTOMS stomatitis rare, but may include
symptoms such
as _gg_t‘lgue, insomnia,
depression, irritability,
vomiting, stomach pains,
burning feet, and upper
respiratory infections.
TOXICITY None None None
NOTES Riboflavin is found | Food Sources -

mostly in meatand | « Beefliver
fortified foods but |« Eggs (cooked) [|-Pantothenicacidis
alsoinsomenuts |+ Salmon found in almost all plant
and green « Avocados -and animal foods to
vegetables. e Pork some degree, because
e Dairy milk « Sweetpotato . | the vitamin is found in
e Yogurt e Nuts, seeds all living cells. The best
e Cheese sources are beef,
« Eggs RDA chicken, organ meats,
e Leanbeefand | (Recommended fortified cereals, and
pork Dietary Allowance) | some vegetables.
e Organ meats does not exist for
(beefliver) biotin because o Fortified cereals
 Chicken breast | thereisnotenough | Organ meats (liver,
o Salmon evidence to suggest kidney)
» Fortified cereal | a daily amount « Beef
and bread needed by most ) :
e Almonds healthy people. : &hwkl :n breast
+ Spinach Instead, thereisan | , ‘avocadq S
RDA: The Al (Adequate « Nuts seeds
Recommended Intake) level, which | Dairv mil
Dietary Allowance | is assumed to . Yogurt
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(RDA) for men and
women ages 19+
years is 1.3 mg and
1.1 mg daily,
respectively. For
pregnancy and
lactation, the
amount increases
to 1.4 mgand 1.6
mg daily,
respectively.

ensure nutritional
adequacy.

Al: The Al for
biotin for men and
women 19 years
and older and for
pregnant women is
30 micrograms
daily. Lactating
women need 35
micrograms daily.

Potatoes
Eggs
Brown rice
Oats

Broccoli

RDA: The
Recommended Dietary
Allowance (RDA) for
men and women ages
19+ years is 5 mg daily.
For pregnancy and
lactation, the amount
increases to 6 mgand 7
mg daily, respectively.
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Bariatric Surgery/Metabolic Surgery;

Definition;

The phrases ‘metabolic’ or ‘diabetes’ surgery are increasingly being used in
conjunction with, or instead of, ‘bariatric surgery’ owing to the highly effective way that
surgery improves the metabolic syndrome, with weight loss being a welcome additional
effect. Type 2 diabetes is part of the ‘metabolic syndrome’, which includes high blood
pressure, dyslipidemia and polycystic ovary syndrome. :

Summary of updates to National Institute for Health and Care Excellence (NICE) ]
guidance on bariatric surgery, 2014 (CG189).

Bariatric surgery is a treatment option for anyone with BMI 240 kg/m2

Offer an expedited assessment for people with BMI 235 kg/mZ2 with onset of type 2
diabetes in past 10 years

Consider an assessment for people with BMI of 30-34.9 kg/m2 with onset of type 2
diabetes within 10 years

Consider an assessment for people of Asian origin with onset of type 2 diabetes ata
lower BMI than other populations :
Bariatric surgery is the option of choice for adults with BMI >50 kg/m2 when other
interventions have not been effective

People fitting the above criteria are also required to be receiving or to receive
assessment in a specialist weight management service before referral to a surgical team

Different Laparoscopic Bariatric Procedures are;

« Sleeve gastrectomy

e Roux-en-Y gastric bypass

» Gastric banding

« Biliopancreatic diversion/duodenal switch

« Single-anastomosis duodenoileal bypass with sleeve gastrectomy
« One-anastomosis gastric bypass
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Estimated early surgical complication rates, operative mortality after sleeve
gastrectomy, Roux-en-Y or one- anastomosis gastric bypass, and gastric banding,
and late complications.
Early Mortality Late
;’;:y atangle of His (1= 4 14, Gastro-esophageal reflux
Sleeve Intra-abdominal bleed
gastrectomy (2-3%) Barrett’'s esophagus
DVT/PE (<1%) Weight regain
Anastomotic leak (<1%) [0.1% Internal hernia
Intra-abdominal bleed . A .
(2-3%) Chronic gbdommal pain
Gastric bypass Unspecified obstruction Malnutrition if long limb
(1-2%) bypass
DVT/PE (<1%) Anastomotic ulcer/stricture
Weight regain
Access port infection 0.05- i e
(1%) _ 0.1% Band infection
DVT/PE (<0.1%) Tubing leak -«
i "
Gastric band Shpp.age'
Erosion into stomach
Band intolerance
Failure to lose weight/weight
regain
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SlAlm'inaryb-f Bri{i:;i{bl;egia and I;'lﬁewtaboliciéurgery Society (BOM‘SS)—B‘iocﬁit;nfifcéil’ '
guidance after bariatric surgery.
Blood tests all patients should have at baseline

Full blood count, including hemoglobin, ferritin, folate and vitamin B12 levels, urea and
electrolytes, liver function tests, vitamin D, Ca2+t, parathormone, HbAlc, lipid profile

Postoperatively

After gastric banding:

Annual full blood count, urea and electrolytes, HbA1lc, fasting glucose, lipids as
appropriate

After sleeve gastrectomy, forms of gastric bypass, BPD/DS, SADI-S:

As for banding + liver function tests, ferritin, folate, vitamin D, Ca2*, parathormone at 3,
6, 12 months then annually; vitamin B12 at 6, 12 months then annually; zinc, copper
annually; vitamins

A, E, K, selenium if concern (e.g. steatorrhoea, night blindness, unexplained fatigue,
anaemia, metabolic bone disease, chronic diarrhea, heart failure)

Malabsorption, percent excess weight loss (% EWL) 2 and diabetes remission
after bariatric surgery.
Protein/Calorie 3-Year % EWL 3-Year %
Malabsorption Diabetes
remission
Sleeve No 50-60% 50%
Gastrectomy
Gastric bypass No 50-60% 50%
OAGB Yes 60-80% 80%
Gastric band No 40- 50% 20%
BPD/DS, SADI-S Yes 70-80% 80%

BPD, biliopancreatic diversion; DS, duodenal switch; OAGB, one-anastomosis gastric
bypass; SADI-S, single-anastomosis duodenoileal bypass with sleeve gastrectomy.

a oHEWL refers to the excess weight lost above a notional upper normal body mass

index of 25 kg/mZ2. Per cent weight loss is another way of measuring weight change,
preferred by physicians.
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Definitions of overweight and uhcsily."""

Adult weight status BMI (kg/m?2)

Normal 18.5-24.9 e

Overweight 25.0-29.9

— T T WL IR T S TR VR it S e eyt o s i rae TITrERIT o e b o a2
Class 1 obesity 30.0-34.9 o T ey < pgs e e

Class 2 obesity 35.0-39.9 ‘ 8

Class 3 obesity 240.0

Body mass index (BMI) = weight (kg)/height (m) 2
AQbesity for children is defined as BMI at or above the ggth centile. B’ Super obesity’ is a
texm commonly used to describe BMI o

Conditions that are associated with severe and complex obesity.

Type 2 diabetes
Hypertension

Dyslipidemia

Obstructive sleep apnea™~"
Arthritis and functional impairment

Gastro-esophageal reflux disease

Non-alcoholic fatty liver disease /non-alcoholic steatohepatosis Polycystic ovary
syndrome

Clinical depression
Various cancers, in particular endometrial cancer

Nutrition in Surgical Patients

Optimal nutritional status, both pre- and postoperatively, is a key factor in reducing
perioperative complications and improving surgical outcomes. However, the pathologies
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requiring surgical intervention often contribute to malnutrition, and a lack of
appreciation of preoperative nutritional status can unnecessarily increase the risk of the
operation and compromise recovery from surgery
NUTRITIONAL ASSESSMENT

The nutritional status of an individual can be assessed by the ABCD of
anthropometry, biochemistry, clinical evaluation and dietary assessment.
Types of Nutrients:
A) Macro Nutrients
B) Micro Nutrients

A) Macro Nutrients

Carbohyvdrate

Glucose is the main substrate for the central nervous system and certain
haematopoietic cells, which require the equivalent of 2 g/kg of glucose per day. Dietary
guidelines therefore recommend that carbohydrates form 45-65% of the total caloric
intake per day.

Protein

In the ill patient population, daily nitrogen requirements increase from
approximately 0.15 g/kg per day to 0.25 g/kg per day. This is equivalent to a daily
protein intake of 1.5 g/kg ideal body weight or around 20% of total energy
requirements, in order to reduce nitrogen losses at times of illness.

Fat .

Dietary fat consists of triglycerides of saturated and unsaturated fatty acids. Of
these, the unsaturated fatty acids linoleic acid and linolenic acid are particularly notable,
as they cannot be synthesised in vivo from non-dietary sources and are therefore
considered essential fatty acids. Emulsions of long-chain triglycerides are now routinely
used in parenteral nutrition, in which a mixture of glucose (a minimum of 100-200 g per
day) and fat (100-200 g per week) is delivered. The combination of fat and glucose
delivery minimises metabolic complications associated with parenteral nutrition,
improves substrate utilisation and reduces fluid retention and carbon dioxide
production.

Micro Nutrients
Vitami iner: I

Vitamins B and C are important in optimising recovery from illness, in particular
for collagen formation and wound healing. Vitamin C requirement in the postoperative
period iucreases to 60-80 mg per day. It is important to consider the need for
supplemental vitamin B12, especially in patients who have undergone gastric surgery
and in those with a history of alcohol dependence. Surgical procedures or medical
conditions associated with a reduction in pancreatic or biliary enzymes in the intestinal
tract (e.g. obstruction of the biliary or pancreatic ducts) will result in malabsorption of
the fat-soluble vitamins A, D, E and K. Increased intestinal losses such as in chronic
diarrhoea can cause hypernatremia, hypokalaemia and hypophosphatemia, which will all
need monitoring and replacement. Trace elements such as magnesium, zinc and iron are

important cofactors in metabolic processes and may be reduced as part of the
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inflammatory response. Replacement of these elements is necessary to ensure
appropriate utilisation of amino acids and avoidance of refeeding syndrome.
@Q REFEEDING SYNDROME,

One of the most significant metabolic complications of both parenteral and enteral
feeding is refeeding syndrome. This occurs in the first days after feeding is commenced
in patients who have been severely malnourished.

* The main underlying pathological process is one of hypophosphatemia, resulting
in fluid and electrolyte shifts between the intra- and extracellular compartments. Patients
may develop arrhythmias, muscle weakness, respiratory or cardiac failure, oedema,
lethargy or seizures; at its most severe the syndrome can be fatal. Laboratory tests will
reveal low levels of phosphate, potassium, calcium and magnesium and a lactic acidosis.
Nutritional support in this group of patients should be started at a maximum of 10
kcal/kg per day, aiming to increase levels slowly to meet full needs by 4-7 days. Frequent
monitoring and replacement of the electrolytes listed above is essential. Nutritional

support should include supplementary thiamine, vitamin B, multivitamins and trace
elements.

@ rmine Nutrition Requirement (25:#'10)

STEP 1: DETERMINE THE ENERGY REQUIREMENT (For 70 kg patient).
[ In a healthy adult: 25-30 Kcal/kg/day. For 70 kg the calorie requirement will be
25x70=2000 Kcal (approx.). 70% of calories should come from carbohydrates,
and 30% from fats. (Maximum from fat is up to 60%)
STEP 2: DETERMINE THE PROTEIN REQUIREMENT (For 70 kg patient).
[ Nitrogen requirementis 01 grams for 150 calories. Therefore, for 1500 calories
the requirement of Nitrogen will be 1500 divided by 150 = 10 grams.
[ The daily requirement of protein is 0.2 grams/kg/day. For 70 kg man it will be
0.2 x70=14grams -
STEP 3: DETERMINE THE FLUID REQUIREMENT
[E 30ml/kg/day of maintenance fluids plus fluid replacement for output and
insensible losses approx. therefore the fluid requirement will be 30 x 60 = 1800
ml. Add 500 ml of insensible loss. A 2500 ml of fluid will be sufficient in 24 hours.
STEP 4: DETERMINE ELECTROLYTE REQUIREMENTS (For 70 kg-patient)
& 1Na: 1-2 mmol/kg/day = 70 mmol/day
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Artificial Nutritional Support

Given the importance of adequate nutrition in recovery from illness and surgery,
consideration for artificial nutritional support should be given in any patient who has had
inadequate nutritional intake for 5 days or more.

Two Routes are used;

A) Enteral (Gastrointestinal Route) .

B) Parenteral (Central venous or peripheral venous Route

Artificial Nutrition Support
&

= Enteral tube feeding
: < Naso/Orogastric

;a : X . - e
| < Enteric: nasojejurostamy, - 7
‘ jerunostomy K kb O
S _ At ik whovehe
I « Parenteral rustrition s,
‘ G .-D-DN % abom
L Tpril 'lrtu-r‘uvh“-')"l “‘. e

[ )

Enteral nutrition

Enteral nutrition (the delivery of nutrients into the gastrointestinal tract) should
always be the preferred route of administration of nutrition where possible. Benefits of
enteral nutrition include preservation of the gut mucosal barrier and immunity and
prevention of gut atrophy. The use of enteral nutrition is also associated with reduced
infection rates, better wound healing and a reduced length of stay compared with
parenteral nutrition. Supplementary enteral nutrition can be in the form of oral
supplements as well as via tube-feeding techniques such as feeding gastrostomies or
jejunostomies and nasogastric or nasojejunal tubes.
Parenteral nutrition

Nutrition may need to be delivered intravenously in patients in whom adequate
feeding through the alimentary tract is not possible. This can be either in addition to
enteral feeding (supplemental parenteral nutrition) or the sole source of nutrition (TPN).
TPN is indicated in patients who are unable to meet their nutritional requirements via
absorption of nutrients from their intestinal tract. The commonest cause for this is in
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Artificial Nutritional Support

Given the importance of adequate nutrition in recovery from illness and surgery,
consideration for artificial nutritional support should be given in any patient who has had
inadequate nutritional intake for 5 days or more.

Two Routes are used;

A) Enteral (Gastrointestinal Route)

B) Parenteral (Central venous or peripheral venous Route

Artificial Nutrition Support

P
- Enteral tube feeding

< Nasn/Orogastric

S GRSUrostomy

= Enteric: nasojeiunostémy,

L] e

Jerunostemy e
D — e
- Pa.re:'n eral r tebrition
o PPN ,
= TPM e S

. T' ot ! P

[ 5 =aecim b mmmnitams s A i i e

Enteral nutrition

Enteral nutrition (the delivery of nutrients into the gastrointestinal tract) should
always be the preferred route of administration of nutrition where possible. Benefits of
enteral nutrition include preservation of the gut mucosal barrier and immunity and
prevention of gut atrophy. The use of enteral nutrition is also associated with reduced
infection rates, better wound healing and a reduced length of stay compared with
parenteral nutrition. Supplementary enteral nutrition can be in the form of oral
supplements as well as via tube-feeding techniques such as feeding gastrostomies or
jejunostomies and nasogastric or nasojejunal tubes.
Parenteral nutrition

Nutrition may need to be delivered intravenously in patients in whom adequate
feeding through the alimentary tract is not possible. This can be either in addition to
enteral feeding (supplemental parenteral nutrition) or the sole source of nutrition (TPN).

TPN is indicated in patients who are unable to meet their nutritional requirements via
absorption of nutrients from their intestinal tract. The commonest cause for this is in
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