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ERAS e nutrizione artificiale in 
chirurgia addominale maggiore: 

quando e perché 



Cos’è la chirurgia addominale maggiore

• Esofagectomie

•Gastrectomie totali

•Duodenocefalopancreasectomie





▪ Pancreatoduodenectomy (PD) is one of the most complex and challenging 

abdominal operations with a high rate of morbidity and significant catabolic 

consequences. 

▪ Delayed gastric emptying (DGE) after PD can compromise the regular 

resumption of oral food with the risk of developing postoperative 

malnutrition.

▪ Moreover, the proportion of patients candidate to PD for cancer may be at 

high nutritional risk or suffer some nutritional derangements in high 

proportion of cases at baseline. 





▪ Complicanze (maggiori e minori)
▪ Mortalità
▪ Degenza
▪ Fistola pancreatica
▪ Ritardato svuotamento gastrico
▪ Emorragia

OUTCOMES



Early oral feeding 
Jejunostomy 

feeding 

TPN 
NJ tube 
feeding





Within POD 7, total energy and protein goals were reached only in 103 

(30%) and 100 (29%) patients, by oral intake, respectively. 





ESPEN guidelines 2025

1. Nutritional therapy should be started immediately after surgery, in patients who are unable to have an 
oral intake of more than 50% of the recommended amount of energy for more than 7 days.

2. If energy and substrate requirements cannot be met by oral and/or tube feeding alone (<50% of energy 
requirements) within 3 to 4 days, a combination of oral, enteral, and (supplemental) parenteral 
nutrition should be given.

3. Nutritional therapy shall be started within 24 hours in patients in whom the caloric requirements 
cannot be met orally, or an oral diet is not yet possible. 

This applies in particular to: 

• Patients after major upper gastrointestinal resection for tumor. 
• Patients with malnutrition at the time of surgery.



3108 individual patient data





Study design

• The RASTA trial has been conducted in five Italian Institutions with proven experience in pancreatic
surgery with an established ERAS program.

Patient eligibility

• Adult patients (age ≥ 18 and < 90 years of age) scheduled for elective open pancreatoduodenectomy
for any periampullary or pancreatic cancer.

Inclusion criteria 

• Patients with written informed consent form.
• Preoperative normal renal function, blood electrolytes and coagulation tests.



Exclusion criteria 

• American Society of Anesthesiologists (ASA) physical status classification > 3

• Preoperative severe malnutrition (Weight loss ≥ 15% with respect to usual weight in

the last 6 months)

• Palliative surgery

• Early postoperative administration of enteral nutrition via a naso-enteric or

jejunostomy feeding tube placed during surgery



Rational for the study

To evaluate whether the provision of calories and proteins 
through supplemental artificial nutrition may improve

surgical outcomes after PD in an established ERAS protocol 
with oral food “at will”



Eligibility

ERAS (food at will) ERAS (food at will) 
plus 5 days of 

supplemental PN

Patients have been randomly allocated to ERAS or ERAS plus PN at 8:00 PM of the day of surgery.
Randomization have been performed by a computed-generated permuted-block sequence.

Randomization (1:1) with a block size of 4



Treatment arm

Patients in the treatment arm have been treated with a full ERAS protocol that establishes oral food “at 

will” plus supplementary PN from postoperative day (POD) 1 to POD 5. A ready-to-use, all-in-one, 3-bag 

compartment peripheral parenteral solution containing carbohydrate, lipids and proteins have been 

infused to deliver ≈ 20 total Kcal/kg/day with the addition of I.V. supplementation of vitamins and trace 

elements. 

Control arm
Patients randomized in the control arm have been treated with a full ERAS protocol that establishes oral 

food “at will” after the operation, but without parenteral nutrition.



Cross over / unplanned use of AN

Treatment arm

Continuation of AN after POD 5

Stop AN after POD 5

Control arm

Start AN after POD 5

No artificial nutrition

Unplanned use of AN



Primary endpoint

The primary endpoint of the trial was the complication burden within 90 

days after surgery. The complication burden was assessed by the 

Comprehensive Complication Index (CCI), that incorporates all 

complications and their severity. 

0  = no complications 100  = death

Continuous numeric scale



405 patients assessed 

for eligibility

254 enrolled

151 ineligible

68 weight loss ≥ 15% 

35 refused to participate 

31 palliative surgery

7 early enteral nutrition

7 ASA = 4 

3 ascites

254 randomised

129 assigned ERAS

(control)
125 assigned ERAS 

plus SPN (treatment)

125 included in 

intention-to-treat 

analysis

0 discontinued treatment

125 treatment 

ongoing

129 treatment 

ongoing

129 included in 

intention-to-treat 

analysis

0 discontinued treatment





Primary endpoint









Subgroup
Control

N=129

Treatment

N=125

Risk Difference 

(95%CI) or

Mean Difference 

(95%CI) or

Median Difference 

(95%CI)

Unplanned artificial nutrition 

No

83 (64.3)

CCI: 8.7 [0;20.9]

Log CCI: 2.24 (1.08)

CCI>20.9: 20/83 (24.1)

62 (49.6)

CCI: 8.7 [0;20.9]

Log CCI: 2.16 (1.08)

CCI>20.9: 13/62 (21.0)

0 (-16.6; 12.2)

-0.8 (-5.99; 5.59)

-3.1 (-18.2; 12.0)

Unplanned artificial nutrition 

Yes

46 (35.7)

CCI: 40.9 [24.3;52.1]

Log CCI: 3.60 (0.68)

CCI> 20.9: 36/46 (78.3)

Duration of artificial nutrition: 11 days 

[6;18]

63 (50.4)

CCI: 35.7 [20.9;47.0]

Log CCI: 3.32 (0.92) 

CCI > 20.9: 46/63 (73.0) 

Duration of artificial nutrition: 9 

days [6;18]

-5.2 (-13.7; 3.3)

-0.28 (-15.76; 2.21)

-5.3 (-23.3; 12.8)

-2 (-6.5; 2)



Conclusions

▪ According to current literature, early oral feeding appears not 
inferior to early enteral feeding on morbidity after 
pancreatoduodenectomy.

▪ The results of the RASTA trial suggest that additional calories and 
proteins delivered through supplemental PN do not add 
significant benefits on surgical outcomes when a full ERAS 
program is implemented. 

▪ Supplemental PN has no significant effects also in patients with 
high nutritional risk or with weight loss < 15%.



ESPEN guidelines 2025

1. Nutritional therapy should be started immediately after surgery, in patients who are unable to have an 
oral intake of more than 50% of the recommended amount of energy for more than 7 days.

2. If energy and substrate requirements cannot be met by oral and/or tube feeding alone (<50% of energy 
requirements) within 3 to 4 days, a combination of oral, enteral, and (supplemental) parenteral 
nutrition should be given.

3. Nutritional therapy shall be started within 24 hours in patients in whom the caloric requirements 
cannot be met orally, or an oral diet is not yet possible. 

This applies in particular to: 

• Patients after major upper gastrointestinal resection for tumor. 
• Patients with malnutrition at the time of surgery.





Background

The enhanced recovery after surgery (ERAS®) program should be now considered 
the gold-standard pathway for perioperative care in many types of major surgical 
operations including pancreatic resections for the better patient outcomes and 
reduced healthcare-related costs when compared to traditional care.

ERAS protocol is a bundle of interventions derived from the best evidence-based 
perioperative treatments aimed to accelerate patient functional recovery through 
the reduction of dysmetabolism and dyshomeostasis caused by surgery- and 
anesthesiology-related injury.
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