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Abstract
Malnutrition, characterized by altered body composition and impaired function, is 
particularly prevalent among gastric cancer patients, affecting up to 60% of them. 
Malnutrition in these patients can manifest both before and after surgery, due to 
factors such as gastric outlet obstruction, cancer cachexia, and anatomical changes. 
Notably, total gastrectomy (TG) presents the most significant nutritional challenges. 
However, function-preserving gastrectomy, such as pylorus-preserving gastrectomy 
(PPG) and proximal gastrectomy (PG), have shown promise in improving nutritional 
outcomes. Effective nutritional risk screening and assessment are vital for identify-
ing patients at risk. Nutritional support not only improves nutritional parameters but 
also reduces complications, enhances quality of life (QoL) and survival rates. Those 
unable to maintain more than 50% of the recommended intake for over 7 days are 
recommended for nutritional support. Common methods of nutritional support in-
clude oral nutrition supplements (ONS), enteral nutrition (EN), or parenteral nutrition 
(PN) depending on the patient's status. Effect of perioperative nutritional support 
remains controversial. Preoperative interventions including ONS and PN have shown 
mixed results, with selective benefits in patients with sarcopenia or hypoalbuminae-
mia, while impact of EN in gastric outlet obstruction patients have been positive. In 
contrast postoperative support appears to be consistent. Tube feeding after TG has 
shown improvements, and ONS have been effective in reducing weight loss and im-
proving nutritional biomarkers. PN was also associated with benefits such as weight 
maintenance and QoL. This review explores the mechanisms, assessment, and clinical 
impact of malnutrition, emphasizing the importance of nutritional support in gastric 
cancer patients undergoing gastrectomy.
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1  |  INTRODUC TION

Malnutrition is a broad term defined as “a state resulting from lack 
of intake of nutrition that leads to altered body composition and im-
paired physical and mental function.1” According to The European 
Society for Clinical Nutrition and Metabolism (ESPEN), malnu-
trition could be diagnosed by either body mass index (BMI) less 
than 18.5 kg/m2, unintentional weight loss of 10% or 5% over the 
last 3 months.2 Gastric cancer remains a significant global burden, 
ranking 5th in incidence and 4th in mortality worldwide,3 and the 
prevalence of malnutrition in gastroesophageal cancer patients can 
be as high as 60%.4 In cancer patients, as well as calorie deficient 
malnutrition, other physiologic manifestations such as sarcopenia 
and cachexia can exist. Such malnourished patients are exposed 
to complications, chemotherapy toxicity, diminished quality of life 
(QoL), and unfavorable survival outcomes.5 Therefore, an early iden-
tification of at-risk patients enables physicians to devise an adequate 
perioperative support plan. ESPEN recommends routine evaluations 
of nutritional intake, changes in body weight, and BMI at the point of 
cancer diagnosis, with further evaluation of symptoms, muscle mass, 
and physical performance levels if necessary.6 In this review we will 
explore the mechanisms, assessment, clinical impact of malnutri-
tion, and nutritional support in gastric cancer patients undergoing 
gastrectomy.

2  |  C AUSES AND MECHANISM OF 
MALNUTRITION

Malnutrition in gastric cancer patients can manifest before or after 
surgery. Preoperatively, malnutrition is likely a result of impaired oral 
intake from gastric outlet obstruction and cancer cachexia, which 
are both consequences of cancer progression. Postoperatively, 
malnutrition mainly occurs due to reduced oral intake and 
anatomical changes following gastrectomy. While all of the above 

can present in both early and advanced stages, preoperative factors 
are predominantly responsible for weight loss in advanced stages 
of gastric cancer, while postoperative factors are primary factors of 
malnutrition in all stage of gastric cancer.

2.1  |  Preoperative mechanism of malnutrition

In addition to reduction of nutrition consumption due to gastric out-
let obstruction, metabolic and inflammatory changes caused by tu-
mors put cancer patients at high risk of malnutrition. In patients with 
gastrointestinal cancer, 56.2% had weight loss greater than 5% and 
31.9% has weight loss greater than 10%.7 Cachexia has a profound 
impact in cancer patients, accounting for over 20% of cancer-related 
deaths.8,9 Defined as “multifactorial syndrome characterized by an 
ongoing loss of skeletal muscle that conventional nutritional support 
cannot fully reverse,” cancer cachexia is a spectrum that includes 
pre-cachexia, cachexia, and refractory cachexia.9 Main features of 
cachexia spectrum are illustrated in Figure  1. In cancer cachexia 
there is preserved non-muscle compartment protein which is a dis-
tinguishing feature from cachexia in starvation.10 This emerges from 
uncontrolled catabolism, fuelled by pro-inflammatory cytokines and 
anabolic resistance.11 Patients experience increased resting energy 
expenditure, anorexia, loss of adipose tissue, sarcopenia, and dimin-
ished protein synthesis.10

2.2  |  Postoperative mechanism of malnutrition

Weight loss after gastrectomy often occurs due to catabolism from 
surgical stress, and restricted oral intake. The surgical alteration 
of anatomy diminishes both the reservoir volume and digestive 
function of the stomach, which contributes to this weight loss. As 
a result, most significant weight loss occurs in early months after 
the operation,12–15 and the rate of weight loss plateaus after 6 

F I G U R E  1  Features of cancer cachexia 
spectrum.
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months.15,16 The patterns of weight loss after gastric cancer surgery 
can be divided into four categories as shown in Figure  2.17 Of all 
types of gastric surgeries, total gastrectomy (TG) poses biggest 
nutrition-related problems. Patients undergoing TG face reductions 
of up to 15% in body weight, 8% in protein, and 36% in fat within 
the first 6 months after surgery.14 The postoperative weight loss is 
greatest across all periods after TG when compared to procedures 
that spare the remnant stomach like subtotal gastrectomy (STG).15 
Larger remnant gastric volume has been associated with smaller 
reduction in body weight,18 hemoglobin, and favorable nutritional 
indexes,19 but minimally invasive laparoscopic approach has not 
shown benefits in body weight loss compared to open surgeries.20,21

As well as weight-related malnutrition, the absorption of micronu-
trients is significantly impacted after TG. The shortage of intrinsic fac-
tor and subsequently low vitamin B12 from loss of parietal cells result 
in megaloblastic anemia.22 Additionally, iron deficiency anemia can re-
sult after Billroth II or Roux-en-Y reconstruction as ferrous iron (Fe2+) 
is predominantly absorbed in the duodenum.23 After gastrectomy in-
cidence of anemia can range from 18.7% in the first year to 39.5% by 
the fifth year, with female gender and TG being notable risk factors.24

2.2.1  |  Effect of function preserving gastrectomy 
on nutrition

Given the problems above, there has been increasing efforts to 
carry out function preserving gastrectomy to spare remnant gastric 
volume and improve nutritional outcomes when oncologically 
appropriate. Examples of these are pylorus-preserving gastrectomy 
(PPG) and proximal gastrectomy (PG). PPG was introduced to 
preserve the pyloric function, and has benefits such as lower 
incidence of bile reflux, gallstone formation, and dumping syndrome. 
Nutritional benefit can be found in the form of smaller postoperative 
weight reduction compared to distal gastrectomy (DG).25 A study 
led by Tsujiura et al. carried out paired analysis of biological markers 
before and after PPG, and found albumin and total protein remained 
elevated at 6 months, 1 year, and 2 years after PPG.26 Other findings 
include PPG demonstrating smaller reduction in total, visceral, and 

subcutaneous fat area, and maintained higher levels of albumin and 
total protein compared to DG.27

As an alternative to TG in proximal tumors, PG has gained 
attraction as gastric reservoir is maintained and gastric acid and 
intrinsic factor secretion is preserved. Studies have identified 
advantages of PG in postoperative weight loss,28–33 hemoglo-
bin,28,31,33,34 and nutritional markers such as albumin,28 total pro-
tein,31 and total leukocyte count28 compared to TG. Some studies 
have pointed out PG had higher postoperative serum iron and 
vitamin B12 levels than TG,35 and required less vitamin B12 sup-
plementation.33,36,37 However, other studies have not found sig-
nificant advantages for PG in BMI, albumin, total protein, and total 
leukocyte count over TG.34,35,38

3  |  SCREENING AND A SSESMENT OF 
NUTRITION STATUS

3.1  |  Nutritional risk screening

It is important to carry out early nutritional status screening as 
preoperative nutritional status is related with postoperative com-
plications, QoL, and survival. While BMI and body weight loss 
serves as a quick and straightforward initial screening tool, it has 
its limitations. Specifically, BMI doesn't distinguish between fat 
mass and lean body weight.39 This can be misleading for gastric 
cancer patients who often present obesity together with sarcope-
nia.40 The European Society for Medical Oncology (ESMO) recom-
mends following tools for nutritional risk screening41: Nutrition Risk 
Screening 2002 (NRS-2002),42 Malnutrition Universal Screening 
Tool (MUST),43 Malnutrition Screening Tool (MST),44 and Short 
Nutritional Assessment Questionnaire (SNAQ)45 (Table 1).

3.2  |  Nutritional assessment

Historically serum albumin has been the key biomarker for 
assessing nutritional status. However, due to its long half-life and 

F I G U R E  2  Four patterns of weight 
loss after gastrectomy with 48 months 
projection of change in BMI.
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lack of specificity, its utility has been under scrutiny.46 In contrast, 
prealbumin is favored because of its shorter half-life and its ability 
to accurately reflect nutritional status.47 Multiple studies have 
highlighted the role of prealbumin in predicting both short-term 
outcomes48,49 and long-term survival50 following gastrectomy. 
Many assessment tools of nutritional status utilize combination of 
history and biomarkers. Tools such as Mini nutritional assessment 
(MNA)51 and Patient-Generated Subjective Global Assessment 
(PG-SGA)52 utilize only questionnaires and anthropometric 
measurements, whereas Prognostic Nutritional Index (PNI),53 
COntrol NUTritional Score (CONUT),54 and Elderly Nutritional 
Indicators for Geriatric Malnutrition Assessment (ENIGMA)55 
include biomarkers (Table 1).

3.3  |  Sarcopenia assessment

Skeletal muscle loss, or sarcopenia, is a key feature of malnutrition 
which lead to poor outcome and QoL in cancer patients. Above 
tools are mostly based on body weight loss and BMI, but these do 
not always reflect skeletal muscle loss.56 The European Working 
Group on Sarcopenia in Older People (EWGSOP) recommends 
gait speed test as the initial screening for individuals exhibiting 
low physical performance, using a cut-off point of 0.8 m/s. To 
diagnose sarcopenia, both diminished muscle strength and 
muscle mass are essential.57 The former is measured by the 

gait speed test, handgrip strength test, and forced expiratory 
volume test,58 while the latter can be assessed using computed 
tomography (CT), magnetic resonance imaging (MRI), dual energy 
X-ray absorptiometry (DXA), and bioimpedance analysis (BIA).57 
Similarly Global Leadership Initiative on Malnutrition (GLIM) 
criteria include reduced muscle mass by CT, MRI, DXA, or BIA as a 
phenotypic criterion for diagnosis of malnutrition.59

3.4  |  Prediction models

Preoperative identification of high-risk patients for malnutrition is 
crucial, as it allows physicians to strategize preoperative nutritional 
support.17 Few studies have introduced nomograms aimed to predict 
malnutrition or sarcopenia in patients undergoing gastrectomy.17,60 
Recently a study by Park et al. took a novel approach by forecasting 
BMI loss trajectories after gastrectomy using group-based trajec-
tory monitoring, and developed a predictive nomogram for malnutri-
tion at 6 months after gastrectomy.17 Their analysis showed majority 
of BMI reduction occurred within the first 6 months and factors con-
tributing to this loss included age, preoperative BMI, preoperative 
malnutrition, gender, surgical method, type of reconstruction, and 
adjuvant chemotherapy. The resulting nomogram demonstrated a 
C-index of 0.91 in the developmental set, and a bootstrap validation 
score of 0.91, presenting the model's strong capability to accurately 
forecast malnutrition after gastrectomy.

TA B L E  1  Nutritional screening and assessment tools.

Questionnaire components
Anthropometric 
measurements Biochemical markers

Nutritional Screening Tools

Nutrition Risk Screening 2002 
(NRS-2002)42

Weight loss, change in food intake, 
comorbidity and severity, age

BMI

Malnutrition Universal Screening 
Tool (MUST)43

Weight loss, acute disease effect BMI

Malnutrition Screening Tool (MST)44 Weight loss, change in food intake due 
to appetite loss

Short Nutritional Assessment 
Questionnaire (SNAQ)45

Weight loss, appetite change, use of 
oral supplement or tube feeding

Nutritional Assessment Tools

Mini nutritional assessment (MNA)51 Weight loss, food intake, functional 
capacity

BMI, calf circumference, 
mid-arm 
circumference

Patient-Generated Subjective Global 
Assessment (PG-SGA)52

Weight loss, food intake, symptoms, 
functional capacity, comorbidity

Prognostic Nutritional Index (PNI)53 Triceps skin fold Albumin, transferrin, skin test 
reactivity

COntrol NUTritional Score 
(CONUT)54

Albumin, total cholesterol, 
lymphocyte count

Elderly Nutritional Indicators 
for Geriatric Malnutrition 
Assessment (ENIGMA)55

Functional capacity, nutritional history Albumin, hemoglobin, total 
cholesterol, lymphocyte 
count

Abbreviation: BMI, body mass index.
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4  |  CLINIC AL IMPAC T OF MALNUTRITION

4.1  |  Postoperative complications

The nutritional status is a critical independent risk factor for 
postoperative complications,49,61–70 where higher rates of infec-
tious complications,49,63,65,69 wound complication,66 and medical 
complications67,70 have been reported. Nutritional indicators such 
as prealbumin,49 sarcopenia,61–64,67 weight,66,69 skeletal muscle 
index (SMI),70 and BMI65,68 have been linked with complications 
after gastrectomy. Preoperative prealbumin less than 18 mg/
dL was identified as a risk factor for infectious complications,49 
and correcting preoperative hypoalbuminaemia can improve sur-
vival.69 Moreover, severe postoperative complications rated as 
Clavien–Dindo grade ≥ IIIa, are more prevalent in malnourished 
patients61,62 with extended hospital stay,64,66 and the rates of 
non-surgical complications increased with severity of sarcope-
nia.67 However, some studies reported no association between 
malnutrition and postoperative complications.71,72 These results 
are summarized in Table 2.

4.2  |  Chemotherapy tolerance

In advanced-stage patients, poor nutritional status is related to 
the effect of chemotherapy and cancer progression. Evidence 
suggests malnutrition leads to poor tolerance, early cessation of 
chemotherapy,73 and increased chemotherapy-related adverse 
events.74 Moreover, chemotherapy can further exacerbate weight 
loss and muscle loss74,75 in patients. Specifically, body weight loss 
of more than 15% at 1 month after surgery is a risk factor for dis-
continuation of S-1 chemotherapy,76 and delayed use of S-1 for 
more than 6 months is associated with significant loss of skeletal 
muscle mass.77 Furthermore, a 91.7% treatment failure rate is 
observed in patients with lean body mass loss of more than 5% 
at 6 months.78 Around 15% of sarcopenic cancer patients have 
co-existing obesity, which can obscure the low muscle mass by 
high weight.79 This masking effect can mislead the calculation 
of chemotherapy doses based on body surface area, potentially 
leading to overdosing and toxicity in sarcopenic obese patients. 
5-fluorouracil, a commonly used chemotherapy for gastric can-
cer, poses a risk of skeletal muscle mass loss especially in patients 
who receive higher doses relative to their body surface area.80 
Therefore, the use of lean body mass to calculate doses should 
be considered to individualize the dose and minimize the risk of 
adverse events.

Nutritional support during chemotherapy also plays a critical 
role in palliative unresectable gastric cancer patients. While the 
administration of home parenteral nutrition (PN) has shown im-
provements in nutritional markers like albumin, prealbumin, cho-
lesterol, high-density lipoprotein, and low-density lipoprotein, it 
did not demonstrate a positive effect on overall survival (OS).81 
Similarly dietary counseling and support did not significantly 

impact OS, but it was a prognostic factor for time to treatment 
failure, defined as the duration from start to discontinuation of 
chemotherapy.82

4.3  |  Survival

Poor survival outcomes are well documented in malnourished patients 
undergoing gastrectomy.68,69,83–91 Several nutritional indicators cor-
relate with poor survival outcomes in gastrectomy patients. Among 
these are BMI,68,87,90 PNI,89 SMI,70,85,88 skeletal muscle area,83,84 and 
malnutrition by GLIM criteria.91 Low preoperative PNI was not only 
a predictor of OS, but also cancer-related survival and non-gastric 
cancer-related death.89 Interestingly, patients with high BMI had bet-
ter survival compared to normal or low BMI.68,90,92 Nutritional status 
after operation was also important, as in malnourished patients BMI 
increase at 1 year after surgery was an important factor for long-term 
survival.92 Surgery induced sarcopenia described as normal patients 
who became sarcopenic after surgery, was a risk factor for OS and 
relapse free survival.70 Non-gastric cancer-related death rate of pa-
tients with low postoperative PNI was significantly lower than that 
of patients with high postoperative PNI, but this difference was only 
present in stage I disease.89 In elderly patients age over 75, sarco-
penic patients had worse OS after recurrence than non-sarcopenic 
patients.86 Segregating patients by stages saw malnutrition exhibiting 
lower survival in stage III and IV, but mixed findings in stage I and 
II.68,83,87 List of studies are summarized in Table 3.

4.4  |  Quality of life

Gastrectomy alone can affect the QoL of the patients due to financial 
difficulties, eating restrictions, and body image concerns,93–95 but 
combined with malnutrition the impact is greater.96 There is very little 
literature on the effect of malnutrition on QoL in patients undergoing 
gastrectomy, but it is evident that the level of nutrition is a predictor 
of QoL.96–98 Study by Lim et  al. compared QoL in gastric cancer 
patients according to nutritional level by PG-SGA, and showed overall 
health status, physical functioning, fatigue, pain, loss of appetite, 
reflux, eating restriction, anxiety, and body image are lower in PG-
SGA group C.96 Additionally, NRS-2002 score was an independent 
predictor of QoL and score below 3 exhibited higher QoL score.97 
Most gastric cancer patients consumed less nutrition daily than the 
recommended values, and those with better daily nutritional intake 
exhibited a higher QoL on global symptoms.98 In these patients, those 
with poorer functional examination such as gait speed recorded 
significantly lower scores on most of the function and symptom 
scales, but most scales improved within 6 months.99 The fall in QoL is 
more evident in elderly patients where physical and role functioning 
is greatly reduced compared to young patients. In patients with age 
over 70, physical, role, and social functioning are more compromised 
compared to younger patients. Although these scores improve over 
1 year after surgery, there is significant age-specific difference in 
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physical functioning even at 1 year after surgery.100 For most patients, 
functions and symptoms generally revert to pre-surgery levels around 
6 months after surgery. However, as many as 35% of patients may 
never return their QoL levels to pre-surgery levels.101

5  |  NUTRITIONAL SUPPORT IN GA STRIC 
C ANCER PATIENTS

Managing nutrition in cancer patients can be challenging, especially 
if the patient is in a cachectic state. This requires a multidisciplinary 
approach and a comprehensive assessment of the patient's status. 
Nutritional support is provided through dietary counseling, medica-
tions, enteral nutrition (EN), oral nutrition supplements (ONS), or PN 
based on the patient's status. EN involves nutrient delivery via gastric 
or jejunal feeding tube in the form of solution. ONS provide additional 
nutrition in the form of powder or solution for patients who cannot 
meet their energy requirements with food alone. PN involves intrave-
nous delivery of nutrients, and there are two types. Total parenteral 
nutrition (TPN) provides the sole nutritional support for patients who 
are unable to obtain nutrients by any other method, while supplemen-
tal parenteral nutrition (SPN) supplements existing nutritional intake.

5.1  |  Preoperative nutritional support

In any case of malnutrition, those who cannot maintain more than 
50% of the recommended intake for over 7 days are recommended 
for nutritional support of some form.102 Studies that have investi-
gated the perioperative effect of ONS have mostly failed to produce 
meaningful results in weight, nutrition biomarkers, and complication 
rates,103–105 but was selectively beneficial in preventing complica-
tions in PG-SGA grade C patients.106 A pilot study for preoperative 
exercise programme combined with ONS in sarcopenic patients 
showed improvement in handgrip strength, gait speed, and SMI, with 
some patients becoming non-sarcopenic after the intervention.107 
These findings may have resulted from ONS tolerance issues, as 
50.8% of patients found it difficult to consume the full prescribed 
amount even at 1 month after the operation.106

Similar results were seen in preoperative PN as it failed to pro-
duce benefits in short-term clinical outcomes108 and nutrition in-
dexes,109 but was selectively beneficial in reducing complication 
rates in sarcopenic patients with hypoalbuminaemia.110 One study 
demonstrated duration of preoperative nutritional support is im-
portant, as the severity of infectious complications decreased with 
increasing duration of preoperative support, but this study did not 
control the duration, route, or the calorie intake.65

Patients with gastric outlet obstruction often have very poor 
nutritional status, and one of the methods of nutritional support is 
through EN tube feeding. Two studies have demonstrated the ad-
vantages of preoperative tube EN in this group of patients by in-
creasing weight and nutritional biomarkers.111,112 The effects of 
preoperative nutritional support are summarized in Table 4.A
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5.2  |  Postoperative nutritional support

The beneficial effects of tube feeding were apparent after TG, as 
postoperative levels of albumin, prealbumin, and hemoglobin was 
higher following TG. However, these effects were not as evident 
after DG.113 A novel study investigated the effectiveness of noc-
turnal home EN after TG. This strategy was effective in reducing 
postoperative weight loss and improving prealbumin levels at 3 and 
6 months after surgery.114

Postoperative ONS have demonstrated some advantages in 
reducing weight loss after surgery, with benefits observed a few 
months after operation.115–119 Specifically, significant weight loss 
reduction was more apparent following TG compared to DG.115–117 
In terms of nutritional biomarkers, postoperative ONS resulted in 
elevated levels of albumin, total protein, and cholesterol.120 The 
amount of ONS consumed after surgery is crucial for maintaining 
weight. Consumption exceeding 200 mL of ONS was effective in 
preventing weight loss at both 3 months118 and 12 months after 
the operation.119 However, studies report mixed findings regarding 
long-term effects. While one study showed the difference in weight 
loss between patients on ONS and standard diet diminished within 
1 year after operation,119 another study demonstrated significant 
differences in weight reduction 1 year after operation.117

There are little studies on the effect of PN after gastrectomy. 
Administering TPN following surgery resulted in reduced immediate 
weight loss, and patients were able to maintain their weight more ef-
fectively after discharge.121 Additionally, postoperative SPN was found 
to enhance psychological status, QoL, immune function, and nutritional 
biomarkers such as albumin, prealbumin, and hemoglobin.122 The initi-
ation time of SPN influenced the rate of nosocomial infections. Starting 
SPN early on postoperative day 3 was associated with a lower infection 
rate compared to commencing SPN late on postoperative day 8.123

Other modalities of support include gastrointestinal hormone 
therapy and dietary counseling. Studies focusing on ghrelin, a hormone 
produced in the stomach that stimulates appetite, have shown signif-
icant findings. After a gastrectomy, ghrelin levels typically decrease, 
leading to reduced appetite.124 Research indicates that administering 
ghrelin injections for 10 days after surgery can minimize weight loss 
compared to a placebo group.125 Following gastrectomy, changes in 
the gastric capacity and function necessitate adjustments in patients 
eating patterns. Nutritional support team (NST) can provide dietary 
education, monitor patient progress, and create personalized dietary 
plans. Publications have documented positive effects of NST involve-
ment, including improvements in postoperative weight retention,126,127 
dietary intake,128 and skeletal muscle retention.127 The impact of these 
postoperative nutritional support strategies is detailed in Table 5.

5.3  |  Nutritional support for postoperative 
complication

Some studies on postoperative EN have concentrated on patients 
unable to consume food by mouth due to complications. In cases St
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of oesophagojejunal fistula following TG, complete closure was 
achieved on days 8, 14, and 25 for three patients after initiating EN 
tube feeding.129 In patients with anastomosis leakage receiving EN 
tube feeding, it was observed that the white blood cell count and C-
reactive protein levels were higher in the PN group on days 7, 10, and 
15 following the diagnosis of anastomosis leakage. This resulted in 
a longer duration of intravenous antibiotic administration. However, 
there was no significant difference in the time taken to commence 
an oral diet or the length of postoperative hospital stay.130

6  |  CONCLUSION

Malnutrition significantly impacts gastric cancer patients, pre-
senting in forms like cachexia and sarcopenia. Various tools and 
models have been developed to screen and assess the nutritional 
status, providing physicians with a framework for early identifi-
cation of at-risk patients and ensuring timely interventions. It is 
important to provide adequate perioperative nutritional support, 
specifically tailored for those identified as malnourished, to avoid 
complication, improve QoL, and potentially improve survival. 
Future studies should focus on developing evidence for optimal 
nutritional interventions, and exploring the long-term impact of 
combined nutritional and rehabilitative support in this patient 
population.
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