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Summary: The most common method of treating central nervous system (CNS) tumors in children
is neurosurgical intervention, which may temporarily or permanently impair brain function, making
independent eating impossible. In such cases, it is necessary to consider providing the patient with
long-term access to the gastrointestinal tract. If the patient is found to be malnourished, steps to im-
prove their nutritional status should be taken as soon as possible. Cachexia prolongs hospitalization,
increases treatment costs, and raises the risk of postoperative complications. This study presents a lite-
rature review aimed at determining the effectiveness of percutaneous endoscopic gastrostomy (PEG)
in malnourished patients suffering from head and neck cancers. Based on the data, it was concluded
that the decision to place a PEG should be made by an interdisciplinary therapeutic team. The current
health status of the patient should be assessed, and the treatment plan along with potential compli-
cations should be outlined. The treatment of malnutrition in pediatric patients with central nervous
system tumors can be effectively managed with the use of PEG. Severe complications from a properly
placed PEG are very rare, and the effectiveness of this method in treating malnutrition is high.
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Streszczenie: Najczestsza metoda leczenia nowotworéw osrodkowego uktadu nerwowego (OUN)
u dzieci jest zabieg neurochirurgiczny, ktéry moze czasowo lub trwale zaburzy¢ pracg mozgu, un-
iemozliwiajac samodzielne jedzenie. WOwczas nalezy rozwazy¢ zastosowanie u pacjenta dtugoter-
minowego dostepu do przewodu pokarmowego. W przypadku, kiedy u pacjenta stwierdza si¢ nie-
dozywienie nalezy jak najszybciej podjaé kroki zmierzajace do poprawy jego stanu odzywienia.
Wyniszczenie wydtuza hospitalizacje pacjenta, zwigksza koszty leczenia a takze zwigksza ryzyko
powiktan pooperacyjnych. W niniejszej pracy dokonano przegladu literatury w celu ustalenia skutec-
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znos$ci zywienia przezskorna endoskopowa gastrostomia pacjentdw niedozywionych, chorujacych na
nowotwory glowy i szyi. Na podstawie tych danych stwierdzono, ze decyzj¢ o zatozeniu przezskornej
endoskopowej gastrostomii (PEG) powinien podjaé¢ interdyscyplinarny zespot terapeutyczny. Nalezy
wowczas okresli¢ aktualny stan zdrowia pacjenta, zaplanowacé leczenie oraz jego mozliwe powiktania.
Leczenie niedozywienia pacjentow pediatrycznych z nowotworami osrodkowego uktadu nerwowego
moze by¢ skutecznie prowadzone z udzialem przezskornej endoskopowej gastrostomii. Cigzkie pow-
iktania przy prawidtowo zatozonym PEG wystepuja bardzo rzadko, a skutecznos¢ tej metody w lecze-
niu niedozywienia jest wysoka.

Stowa kluczowe: onkologia, pediatria, niedozywienie, PEG

INTRODUCTION

Malnutrition, depending on its form and severity, increases the likelihood
of complications and mortality both during treatment and surgical procedures.
Willcutts et al. [1] assessed the nutritional status of 1,500 patients upon hospital
admission and found that 65% were malnourished to varying degrees. Among
patients who were not previously malnourished, the rates of postoperative septic
complications and mortality were both 5%. In patients with moderate malnutrition,
complication and mortality rates were 30% and 20%, respectively. In the group
with severe malnutrition, these rates increased to 75% and 25%, respectively.

A retrospective analysis conducted by Carvalho-Salemi et al., encompassing 2.1
million pediatric hospitalizations annually from 2002 to 2011, indicated that despite
improved recognition of malnutrition in pediatric patients, it still remains under-
diagnosed in hospital settings. This contributes to prolonged hospitalization, higher
treatment costs, and poorer clinical outcomes [4]. Studies show that in the group of
cancer patients, approximately 80% may be malnourished to some degree [5].

Malnutrition is a common issue among oncology patients, regardless of age. In
children, malnutrition should be considered not only in the context of recovery from
intensive treatment but also with regard to their growth and development. Compli-
cations of cancer treatment can include painful ulcers in the gastrointestinal tract
and vomiting, both of which often lead to cessation of eating. Since neurosurgical
procedures and chemotherapy are the primary treatment methods for CNS tumors in
pediatric patients, every effort should be made to prevent malnutrition [1,2].

Common complications of malnutrition include septic conditions, respiratory
and circulatory failure, and even sudden cardiac arrest. Studies have shown that
cachectic patients incur higher treatment costs, experience longer hospital stays,
and have worse laboratory test results compared to patients without malnutrition.

A study by Brinksma et al. [6] investigated the correlation between nutritioe
nal status and physical, emotional, and social outcomes. The results indicated
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that: Malnutrition and weight loss were associated with poorer physical and social
functioning, whereas overfeeding and weight gain affected the emotional and so-
cial dimensions of health-related quality of life (HRQL) [6].

The consequences of malnutrition are categorized as primary and seconda-
ry and involve multiple systems, including the cardiovascular, respiratory, gas-
trointestinal, and urinary systems, as well as the musculoskeletal system. These
consequences also include weight loss, reduced protein synthesis, psychomotor
weakness, increased infection rates and morbidity, gastrointestinal dehiscence,
increased mortality, impaired wound healing, and prolonged hospitalization [1,4].

TYPES OF MALNUTRITION

Marasmus-type malnutrition results from chronic starvation and is characte-
rized by reduced body weight, diminished anthropometric indicators, and weake-
ned immunity. Depending on the severity of the condition, nutritional treatment
should be appropriately tailored to the patient’s state and capabilities, taking into
account both the quality and quantity of food consumed.

Kwashiorkor-type malnutrition occurs as a result of extensive trauma or sur-
gery, leading to a sudden breakdown of proteins (catabolism) combined with
inadequate caloric and nutritional intake. It typically affects patients who pre-
viously showed no signs of malnutrition. This condition can progress rapidly and
pose a serious threat to the patient’s life. It is characterized by reduced cellular
immunity and lower serum albumin levels. In more advanced stages, water-elec-
trolyte imbalance and edema may also occur.

Mixed-type malnutrition arises from hypercatabolism along with insufficient
protein and energy intake. It is also seen in patients with marasmus-type wasting
who have suffered trauma or undergone surgical procedures. Marasmus can pre-
sent in intermediate stages between marasmus and kwashiorkor and with varying
degrees of severity. It often affects patients whose malnutrition was not detected
in early stages and who did not receive appropriate nutritional intervention.

MALNUTRITION IN CHILDREN
UNDERGOING CANCER TREATMENT

Currently, there is no standardized definition or method for assessing nutritio-
nal status in pediatric oncology. A comprehensive evaluation includes anthropo-
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metric measurements, biochemical and clinical tests, as well as dietary assessment
[7]. Nutritional treatment in pediatric patients differs from that in adults, although
some principles are shared. Key indicators of nutritional status in children include
percentile growth charts and laboratory tests. A body composition analyzer or
skinfold caliper may also be used. Depending on the interdisciplinary experience
of the medical team, it may also be beneficial to review the patient’s diet.

Appropriate measures should be taken based on the type and severity of mal-
nutrition to halt and reverse wasting. In kwashiorkor-type malnutrition, protein
intake should be adjusted. This can involve the use of specialized nutritional
products or the introduction of parenteral or hybrid (combined enteral and pa-
renteral) nutrition. In patients diagnosed with marasmus-type malnutrition, the
focus should be on nutrition education for the patient and legal guardians. If the
patient’s condition does not improve despite education and dietary recommenda-
tions, enteral and/or parenteral nutrition should be considered.

Numerous factors influence nutritional status, including overall health, me-
dical history (e.g., traumatic experiences with eating), and the dietary habits of
the patient and their family, including those prior to the illness. Family members
should be actively involved in the child’s nutritional treatment. Based on disease
progression and individual patient needs, both the patient and parents should re-
ceive nutrition education. A clinical dietitian should explain the causes of the cur-
rent nutritional status and the consequences it may entail.

For nutritional therapy to be effective, it must be carefully planned and tai-
lored to the patient’s current condition; this applies to both enteral and parente-
ral nutrition. When planning the initiation of nutritional treatment, the following
should be determined first: the patient’s health status, planned treatment, energy
and nutrient requirements, age, sex, body weight, physical activity level (PAL
coefficient), and/or additional factors affecting the patient’s energy expenditure;
current nutritional status; current method of feeding and its duration; existing fee-
ding difficulties or dietary habits; anticipated challenges in the feeding process;
possible complications and their impact on health; presence of sepsis; medications
administered and their direct or indirect influence on nutrition.

It is also recommended to perform laboratory tests that can guide nutritional
management, including assessments of water-electrolyte balance, complete blood
count, blood glucose, total protein concentration, albumin, urea, creatinine, total
bilirubin, alanine and aspartate aminotransferases, total cholesterol, alkaline phos-
phatase, C-reactive protein, triglycerides, and a physical examination of the patient.

When individually selecting a nutritional method for a patient, the type of nu-
trition and possible access routes must be determined. Dudrick’s theory can be
used as guidance, which states that if a patient cannot, does not want to, or should
not receive food orally, parenteral nutrition should be implemented [1].
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TABLE 1. Nutritional status assessment
TABELA 1. Ocena stanu odzywienia

Malnutrition Proper nutritional status
Is enteral feeding possible? Is enteral feeding possible?
Yes No Yes No

Oral high-calorie diet, and Up to 10 days*:

P Total Oral nutrition, and if it is . .
if it is not tolerated, then . . . protein-sparing
. . parenteral insufficient, enteral nutri-
enteral nutrition via a naso- ... . . . therapy; above 10
astric tube. gastrostom nutrition tion through gastric or intes- davs: total parente
& '8 Y (TPN) tinal tube. 4 P

or jejunostomy. ral nutrition (TPN)

Some authors propose a shorter period of acceptable fasting, ranging from 3 to 9 days. We adopt the
10-day period as the limit after which nutritional treatment must be undertaken without exception.
Source: [1], translated by the author

Basic tests monitoring the metabolic assessment of nutritional status during nu-
tritional therapy include acid-base balance and water-electrolyte balance tests. It is
also recommended to assess energy and protein metabolism. The frequency of these
tests should be determined individually according to the patient’s health condition.

In pediatric patients, energy requirements are determined based on national
guidelines, which rely on statistical data and/or research projects, or calorimetric
formulas such as the Sheffield formula. As stated in [1], in adult patients who de-
velop complications, an increase in energy requirements may be considered. This
is due to the higher energy demand needed for regenerative processes.

Enteral nutrition can only be applied in patients whose intestines retain phy-
siological function, without motility disorders or gastric emptying problems,
and with no clinically significant gastroesophageal reflux [1]. Access to the gas-
trointestinal tract may vary; the most common short-term enteral feeding accesses
are nasogastric or nasojejunal tubes. For long-term access, options include en-
doscopic gastrostomy, surgical gastrostomy, low-profile gastrostomy («button»
PEG), PEG-PEJ, and surgical jejunostomy. A clear benefit of enteral nutrition is
the biochemical and mechanical stimulation of the gastrointestinal tract, as well as
prevention of bacterial translocation from the large intestine to the small intestine
and upper gastrointestinal tract [1].

Complications of enteral nutrition, similarly to parenteral nutrition, can be
divided into early and late, as well as mechanical, septic, and biochemical, which
occur more frequently in severely malnourished patients.

Advantages of PEG feeding tubes include long-term access without the need
for frequent replacement, no hindrance to returning to oral feeding, lack of mecha-
nical discomfort, and the ability to administer appropriately adjusted medications.
Severe complications with properly placed PEG tubes are rare. Literature reports
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isolated cases of head and neck cancer patients in whom tumor cells migrated
into the feeding tube tract via the gastrostomy catheter [1]. In such cases, the
«push» method is recommended, introducing the catheter directly into the sto-
mach through the abdominal wall. The European Society for Paediatric Gastroen-
terology, Hepatology and Nutrition (ESPGHAN) concluded that the decision to
place a PEG should be made by an interdisciplinary therapeutic team [11].

Nutritional Preparations Used in Nutritional Therapy. The needs of patients
suffering from cancer vary greatly, so it is necessary to individually tailor the
appropriate specialized nutritional preparation to the patient in terms of composi-
tion. Industrially prepared foods are adjusted in quality, according to the patient’s
age and the specific segment of the gastrointestinal tract to which they are admi-
nistered. There is a wide variety of preparations designed for different needs and
disease conditions.

ASSESSMENT OF THE EFFECTIVENESS OF TREATING
MALNUTRITION IN CHILDREN USING PEG

In a retrospective evaluation conducted by Avitsland et al., 120 pediatric pa-
tients were assessed, and interviews were conducted with 85 parents/caregivers
[12]. The analysis showed that 12% of all patients experienced postoperative
complications. Late complications occurred in 73% of patients but were not se-
rious. The vast majority of parents (94%) stated that the use of gastrostomy had
a positive impact on the child’s health and oral food intake. Most responding pa-
rents (98%) would choose this method of feeding again.

A retrospective study conducted in Iceland by Viktorsdottir et al. on 98 pedia-
tric patients after PEG placement from 1999 to 2010 [13] analyzed the underlying
disease type, body mass index (BMI), demographic data, and complications. The
median hospital stay was 4 days (range 1-189 days), and none of the prolonged
stays were due to gastrostomy placement. The median BMI before access place-
ment was 14.5 kg/m? (range 9.8-20.8 kg/m?); one year after PEG placement, the
median increased by 1.0 standard deviation to 15.3 kg/m? (range 11.2-22.1 kg/
m?). There were 166 complications reported in 65 patients; however, 96% of these
complications were mild. Fourteen patients died, but none of the deaths were re-
lated to the presence of PEG.

A retrospective review conducted between 1994 and 2005 by Fortunato et al.,
including 760 patients after PEG feeding tube placement, showed that 4% of pa-
tients developed postoperative wound infections [14]. After discharge, the rate of
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reported infections increased to 20%. Two serious complications occurred (gas-
trocolic fistula and gastric detachment), with no fatalities.

In a retrospective study, Ségala et al. analyzed 110 pediatric patients who re-
ceived PEG access via the «pull» method between 1990 and 1997 [15]. The study
aimed to identify factors influencing the occurrence of complications. The re-
searchers excluded complications occurring within the first six days after access
placement and certain complications such as accidental displacement and tube
blockage. In 75% of cases, complications occurred within the first two years af-
ter access placement. The clinical picture of the patients and the material used
to create the fistula were analyzed. No factors were identified as causing late
morbidity.

These studies confirm that the use of PEG feeding tubes is safe for the health
and life of patients despite the frequent occurrence of mild complications. Severe
complications are rare. Weight gain increased, and satisfaction with this feeding
method was high.

CONCLUSIONS

Malnutrition is a serious problem that significantly impacts mortality, com-
plication rates, costs, and length of hospitalization. Current data are insufficient
to determine the prevalence of this problem among children with central nervous
system (CNS) tumors. Nutritional status statistics at the start, during, and after
treatment are also lacking. However, it can be assumed that prolonged antican-
cer treatment greatly contributes to malnutrition in this group. The nutritional
management of patients during oncological treatment must be carefully planned.
The decision to place a PEG gastrostomy should be made by an interdisciplinary
therapeutic team. Since the primary treatment for pediatric CNS tumors is surge-
ry, the patient should receive appropriate nutritional support in the perioperative
period, and long-term access to the gastrointestinal tract should be considered du-
ring convalescence. This access should be convenient for the patient, not impede
the return to oral feeding, be adapted to possible side effects of further treatment
including chemotherapy, meet total caloric and nutritional requirements, not pose
significant risks of complications, and be effective in treating malnutrition. It is
also important to remember that the family of a pediatric oncology patient, es-
pecially parents or caregivers, play a significant role in the nutritional treatment
process. Education of the patient and their family helps prevent inappropriate or
harmful nutritional practices. The use of PEG in nutritional therapy for pediatric
patients treated for CNS tumors helps prevent malnutrition in this patient group.
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