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Abstract
Background  Perioperative nutrition is a cornerstone of enhanced recovery in gastrointestinal cancer surgery, with interna-
tional guidelines recommending early oral intake and standardized screening. This study aimed to assess current periopera-
tive nutrition practices in German surgical departments and evaluate their alignment with guideline-based recommendations.
Methods  A nationwide cross-sectional survey was conducted between September 18, 2024, and January 2, 2025, involving 
surgical departments that perform major gastrointestinal cancer resections. The 93-item anonymous questionnaire addressed 
pre- and postoperative nutrition strategies related to esophagectomy, gastrectomy, pancreatoduodenectomy and colorectal 
resections. Descriptive statistics were used to analyse the responses.
Results  A total of 263 hospitals participated in the survey. More than one-third of hospitals (35.1%) reported no routine 
preoperative malnutrition screening and only 6.7% performed a structured nutritional assessment. There was no consistent 
agreement on postoperative feeding strategies including the timing of oral intake especially in upper gastrointestinal surgery. 
Nasogastric tubes were routinely placed postoperatively in 66 .1% of gastrectomies, 63.5% of esophagectomies, and 64.6% 
of pancreatoduodenectomies, but timing of postoperative removal varied widely. Hospitals with higher levels of care (e.g. 
university or maximum care hospitals) were significantly more likely to perform routine malnutrition screening (p = 0.002) 
and to allow early drinking after colorectal surgery (p < 0.001). The presence of structured nutrition support teams was asso-
ciated with higher rates of guideline-compliant preoperative screening (76.3% vs. 47.4%; p < 0.001).
Conclusion  Perioperative nutrition practices in German gastrointestinal cancer surgery vary considerably and often deviate 
from established guidelines.These findings underline the need for greater standardization and broader adoption of evidence-
based perioperative nutrition strategies to ensure optimal patient outcomes.

Keywords  ERAS · Perioperative nutrition · Gastrointestinal surgery · Gastrointestinal cancer

Received: 28 August 2025 / Accepted: 9 October 2025
© The Author(s) 2025

Perioperative nutrition practices in gastrointestinal cancer surgery: A 
nationwide survey among German surgical departments

Rahel Maria Strobel1 · Katharina Beyer2 · Johannes Christian Lauscher2 · Marc Martignoni3 · Christoph Reißfelder4 · 
Tim Vilz5 · Arved Weimann6 · Maria Wobith7

1 3

https://doi.org/10.1007/s00423-025-03906-2
http://crossmark.crossref.org/dialog/?doi=10.1007/s00423-025-03906-2&domain=pdf&date_stamp=2025-11-4


Langenbeck's Archives of Surgery           (2026) 411:7 

Introduction

Malnutrition is common among patients undergoing major 
gastrointestinal (GI) surgery and is strongly associated with 
adverse outcomes [1]. In cancer-related gastrointestinal 
resections, up to two-thirds of patients may be malnour-
ished preoperatively [2]​, which significantly increases the 
risk of postoperative complications, lengthens hospital stay, 
and worsens survival. Optimizing nutritional status in the 
perioperative period can improve surgical recovery​, mak-
ing perioperative nutrition a cornerstone of modern surgical 
care [1]. Enhanced Recovery After Surgery (ERAS) pro-
tocols have accordingly integrated nutritional elements as 
part of a multimodal strategy to reduce surgical stress and 
improve outcomes​ [1].

International and national guidelines such as 
ERAS®Society, the European Society for Clinical Nutri-
tion and Metabolism (ESPEN), and the German AWMF 
guidelines uniformly advocate for a standardized approach 
to perioperative nutrition [1, 3–7]. Key recommendations 
include routine screening of all surgical patients for mal-
nutrition risk, comprehensive nutritional assessment for 
those at risk, and timely nutritional interventions (e.g. oral 
or enteral feeding initiated within 24 h after surgery). ERAS 
guidelines stress the importance of avoiding prolonged fast-
ing and commencing oral intake as early as possible post-
operatively [5–7].

However, despite these evidence-based guidelines, peri-
operative nutritional management in routine practice often 
remains heterogeneous. Anecdotal reports and earlier stud-
ies suggest substantial variability in how hospitals imple-
ment nutritional care, with practices frequently differing 
between institutions or even between individual surgeons 
[8].

In Germany, the extent to which evidence-based nutri-
tional recommendations have been implemented in surgical 
practice has not been investigated in recent years. Prior sur-
veys over a decade ago found variability in the adoption of 
ERAS elements in colorectal surgery​ [8], but there is a pau-
city of contemporary data focusing specifically on nutrition 
strategies. Meanwhile, healthcare trends such as centraliza-
tion of complex cancer surgery (with volume-based certifi-
cation of centers) could influence nutritional practices and 
outcomes. To address these knowledge gaps, we conducted 
a nationwide cross-sectional survey of surgical departments 
performing major GI cancer resections (esophagectomy, 
gastrectomy, pancreatoduodenectomy, and colorectal resec-
tion). Our primary goal was to characterize current periop-
erative nutritional strategies and identify areas of consensus 
versus divergence in practice, covering domains includ-
ing preoperative malnutrition screening, formal nutritional 
assessment, calculation of caloric/protein requirements, 

postoperative feeding protocols, and the use of adjunctive 
support (feeding tubes or parenteral nutrition). By com-
paring real-world practices against guideline recommen-
dations, the survey provides insight into how consistently 
evidence-based nutrition care is applied in German surgical 
units and highlights critical areas where lack of consensus 
may signal the need for standardization, quality improve-
ment initiatives, or further research.

Methods

We conducted a cross-sectional survey of surgical depart-
ments performing major gastrointestinal cancer resections 
in Germany. The following surgical procedures were con-
sidered: esophagectomy, subtotal and total gastrectomy, 
pancreatoduodenectomy and pancreatectomy as well as 
colorectal resection including right- or left-sided hemico-
lectomy, colectomy and rectal resection with or without 
ileostomy.

The survey questions were designed to address pre- and 
postoperative management related to nutritional screening, 
assessment, and intervention. The questionnaire, consist-
ing of 93 items, was validated by five surgeons (M. W., R. 
S., J. L., K. B., A. W.) from the CA PeriVis of the DGAV 
(Surgical Working Group for Perioperative Management in 
Visceral Surgery of the German Society of Surgery) and by 
K. E. – a dietitian at the Department of Gastroenterology 
of Charité – Universitätsmedizin Berlin, Campus Benja-
min Franklin. She provides pre- and postoperative nutri-
tional counselling for patients with gastrointestinal cancer. 
A stepwise approach was used in which procedure-specific 
questions were asked only if the corresponding surgery was 
performed at the hospital of the answering person.

The nationwide survey was conducted between Septem-
ber 18, 2024, and January 2, 2025. It was anonymous.

The survey can be divided into the following six thematic 
blocks:

1.	 General information about the answering person and 
performing surgeries.

2.	 Screening for malnutrition and nutritional assessment 
(nutritional team, nutritional counselling, caloric and 
protein intake).

3.	 Nutritional management in colorectal cancer surgery.
4.	 Nutritional management in gastric cancer surgery.
5.	 Nutritional management in esophageal cancer surgery.
6.	 Nutritional management in pancreatic cancer surgery.

In the sections addressing various organ-specific surgical 
procedures, the first question asked whether patients were 
permitted to eat and drink freely on the day of surgery. 
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If answered affirmatively, further details were collected 
regarding what patients were allowed to consume and from 
what time on the day of surgery. Additionally, respondents 
were asked what patients were allowed to eat on the first 
postoperative day. For all organ groups, the timing of the 
initiation of parenteral nutrition was also assessed. Multiple 
predefined response options, including “individualized,” 
were provided.

In the colorectal surgery section, participants were asked 
whether dietary advancement differed in cases where an 
ileostomy was created. For the gastric, esophagus, and pan-
creas groups, information was collected on the frequency 
of meals offered and the use of a nasogastric tube postop-
eratively. If a nasogastric tube was used, respondents were 
further asked when enteral nutrition was initiated and when 
the tube was removed. In the esophageal surgery section, 
additional questions included whether an intraoperative 
needle catheter jejunostomy was placed and when it was 
subsequently removed.

In addition, compliance with the recommendations of 
various guidelines was assessed. These included ERAS 
(enhanced recovery after surgery) guideline for colorectal 
resection [7], ERAS guideline for gastric cancer [3], ERAS 
guideline for oesophageal resection [5], ERAS guideline for 
pancreatoduodenectomy [6], ESPEN guideline (European 
society for clinical nutrition and metabolism) [1, 4], guide-
line on Clinical Nutrition in Surgery of the German Society 
for Nutritional Medicine (DGEM) [9], German AWMF S3 
guideline for gastric [10]and oesophageal cancer [11]and 
POMGAT guideline (perioperative care for gastrointestinal 
tumours) [12]. Agreement between hospitals was consid-
ered to be present when 75% of them adhered to the respec-
tive guideline recommendation.

The answering hospitals were categorized into different 
levels of care. Classification was based on the number of 
beds as follows: minimum care hospital (150 to 199 beds), 
primary care hospital (200 to 299 beds), standard care hos-
pital (300 to 499 beds), central care hospital (500 to 699 
beds), maximum care hospital (700 to over 1000 beds) and 
university hospital.

Questions related to specific surgical procedures 
appeared in the survey only if it was indicated that such pro-
cedures were performed in the respondent`s hospital. The 
questionnaire was analyzed even if not all 93 questions were 
answered. Thus, the absolute number of answers per ques-
tion could vary. In cases where two or more participants from 
the same hospital completed the survey, only one response 
was analyzed. As respondents were asked to indicate their 
position within the hospital, the response from the person 
holding the highest position was selected for evaluation.

The online survey was sent via the mailing list of the 
“German Society of General and Visceral Surgery” (DGAV) 

which comprises 4,800 members. Furthermore, the network 
of the German association “Die Chirurginnen” (female 
surgeons) was used. Approximately 700 individuals were 
reached through this process. Furthermore, we directly 
addressed hospitals with a certificate of the “German Can-
cer Society” and cooperating hospitals of our own clinics, 
addressing approximately another 400 persons. Among 
those individuals, there may be some degree of overlap. 
This may have resulted in some individuals being contacted 
twice via email.

Study data were collected and managed using REDCap 
electronic data capture tools hosted at Charité – Univer-
sity Berlin, Campus Benjamin Franklin [13, 14]. REDCap 
(Research Electronic Data Capture) is a secure, web-based 
software platform designed to support data capture for 
research studies, providing an intuitive interface for vali-
dated data capture, audit trails for tracking data manipula-
tion and export procedures, automated export procedures 
for seamless data downloads to common statistical pack-
ages and procedures for data integration and interoperability 
with external sources.

Statistical analysis was performed using IBM SPSS 
Statistics 30® (IBM, Armonk, New York, USA). Outcome 
variables were the items of the survey. Chi-square test was 
performed to compare guideline recommendation with 
actual practice. Parameters were depicted according to their 
scale and distribution with absolute and relative frequencies. 
P values ≤ 0.05 were considered as statistically significant 
when considering the compliance with current guidelines.

Results

In total, 306 responses were received. After excluding 43 
duplicate submissions originating from the same hospi-
tals, the final analytic sample comprised 263 unique hos-
pitals. The median age was 47 years (25% IQR = 38 years; 
75% IQR = 55 years). More than two-thirds of participants 
worked in leadership positions in the hospital (71.8%) and 
the most common specialization among participants was 
visceral surgery (n = 200, 76%) (see supplement Table 1).

Number of elective cancer surgeries

A total of 257 (97.7%) hospitals performed elective colorec-
tal cancer surgery, 216 (82.1%) gastric cancer surgery, 155 
(58.9%) pancreatic cancer surgery and 77 (29.3%) onco-
logic esophageal resections (see supplement Fig. 1). Of 
those hospitals performing pancreatic cancer surgery, 60% 
had a certificate of “Deutsche Krebsgesellschaft” (German 
Cancer Society). In colorectal cancer surgery, a certificate 
was available in 58.8%. Only 37.7% were certified for 
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for nutritional assessment are displayed in Table  2 in the 
supplement.

A total of 76 hospitals (39.2%) calculate calorie require-
ments using nutritional calculators (n = 44, 58.7%), reference 
values (n = 41, 54.7%), bioelectrical impedance analysis 
(BIA) (n = 7, 9.3%), indirect calorimetry (n = 5, 6.7%), or 
direct calorimetry (n = 4, 5.3%), performed at varying time 
points between hospitals, see Table  2 in the supplement. 
Regarding dietary options, 179 hospitals (92.3%) offer at 
least five different types of diets for their patients. In 61 
hospitals (31.4%), there is no postoperative monitoring of 
actual calorie consumption. Caloric intake is estimated in 92 
hospitals (47.4%), while in 59 hospitals (30.4%), patients 
are asked about their actual food intake, and 19 hospitals 
(9.8%) use plate diagrams for assessment.

Dietary counselling is implemented in most hospitals on 
a routine basis. Notably it is more often performed in upper 
GI surgery than in colorectal surgery: for colorectal resec-
tions (n = 113, 52.3%), gastric resections (n = 139, 82.7%), 
pancreatic resections (n = 95, 84.1%), and oesophageal 
resections (n = 47, 90.4%). The primary provider of nutri-
tional counselling across all types of surgical procedures is a 
dietitian (78.9–88.5%), followed by the attending physician 
(29.6–35.5%) and the nutritionist (25.6–36.5%). In some 
hospitals, a physician with a specialization in nutritional 
medicine is responsible for counselling (12.6–21.2%), while 
in others, the nursing team takes on this role (7.7–20.8%).

Postoperative oral feeding

The postoperative nutritional regimen was assessed based 
on the types of surgeries performed in each hospital. The 
percentages presented refer specifically to hospitals that 
carry out these procedures.

Most hospitals performing colorectal resections allow 
patients to drink freely immediately after surgery (n = 201, 
92.6%). However, free fluid intake postoperatively is less 

esophageal cancer and 18.1% for gastric cancer by the Ger-
man Cancer Society (see supplement Fig. 1). Case numbers 
per hospitals are displayed in Fig. 2 in the supplement.

Nutritional management

A total of 194 participants (73.8%) responded to the ques-
tions regarding nutritional standards in their clinical practice. 
In 118 hospitals (60.8%) included in the survey, a dedicated 
nutrition support team (NST) is available, and about half of 
these teams meet the requirements for conducting “nutri-
tional medicine complex treatment,” coded as OPS 8-98j in 
Germany. In our survey, participating clinics reported that 
postoperative diet progression was most commonly based 
on internal hospital standard operating procedures (74.5%). 
In 45.2% of cases, this decision was made individually by 
the surgeon, and in 9.9% by the nutrition support team. 
Additionally, 39.9% indicated that progression was guided 
by the patient’s tolerance, while decisions by the nursing 
team (1.1%) or based on patient age (2.3%) were rare. Nine-
teen of the 263 participating hospitals (7.2%) held an ERAS 
certification and took part in the study, selected from the 35 
ERAS-certified hospitals currently accredited in Germany.

Malnutrition screening is performed in 126 hospitals 
(64.9%), as illustrated in Fig. 1, with the majority utilizing 
NRS-2002 as the primary screening tool (n = 113, 89.7%). 
Other screening tools include MUST (n = 8, 6.3%), MNA 
short-form (n = 6, 4.8%), SGA (n = 4, 3.2%), and PG-SGA 
(n = 3, 2.4%). Additionally, four hospitals (3.2%) reported 
using alternative screening tools, including self-created 
questionnaires, total serum protein levels, and different 
approaches based on the planned surgical procedure. In 
cases where malnutrition screening results are positive, 79 
hospitals (40.7%) conduct an additional nutritional assess-
ment. In 92 hospitals (47.4%), the need for assessment is 
determined on an individual basis (see Fig. 1). Tools used 

Fig. 1  Proportions of hospitals performing screening for malnutrition and additional assessment

 

1 3

    7   Page 4 of 13



Langenbeck's Archives of Surgery           (2026) 411:7 

in colorectal resection patients varies, with most hospi-
tals allowing food after 4 h (24.3%), 6 h (26.2%), or on an 
individual basis depending on nausea (28.8%). Oral feed-
ing within 24 h after surgery is practiced in 61.1% of hos-
pitals performing pancreatic resections (n = 69), 51.8% of 
hospitals performing gastric resections (n = 87), and 19.2% 
of hospitals performing oesophageal resections (n = 10), as 
shown in Fig. 2. Table 1 provides an overview on what hos-
pitals offer to eat and drink on POD 1. When patients were 
not allowed to eat on postoperative day 1 an individualized 
approach according to surgeons’ discretion or depending on 
the patient’s clinical condition was performed (see Table 3 
in supplement).

Further oral feeding is introduced on POD 2 and 3 (66.7% 
in colorectal resections, 31.8% in pancreatic resections, 
54.9% in gastric resections, 14.3% oesophageal resections), 
or after POD 3 (22.7% in pancreatic resections, 25.6% in 
gastric resections, 23.8% oesophageal resections). Postop-
erative oral feeding also depends on factors such as check-
ing for anastomosis via endoscopy or contrast swallow in 
50.0% of hospitals performing oesophageal resections 
(n = 21) and in 32.9% in hospitals doing gastric resections 
(n = 27).

For gastric resections, 57 hospitals (33.5%) have differ-
ent postoperative oral feeding protocols for patients under-
going subtotal versus total gastrectomy. This variation also 

common in pancreatic surgery (n = 82, 72.6%), gastric 
surgery (n = 85, 50.0%), and oesophageal surgery (n = 15, 
28.8%). In pancreatic surgery, 13 hospitals (11.5%) allow 
free drinking only if individually approved, a practice also 
followed in 25.3% of hospitals performing gastric resections 
(n = 43) and in 25.0% of hospitals conducting oesophageal 
resections (n = 13).

In 94.4% of hospitals performing colorectal resections 
(n = 203), patients are allowed to eat immediately and 
within 24  h after surgery. The timing of first oral intake 

Table 1  Choice of oral intake on postoperative day 1 (POD 1)
Choice of oral 
intake

Colorec-
tal 
resection

Gastric 
resection

Oesopha-
geal 
resection

Pan-
creatic 
resection

Tea 92.6% 93% 89.3% 94.7%
Coffee 52.1% 18.8% 14.3% 22.1%
High-calorie nutri-
tional drink

76.6% 66.7% - 81.3%

Broth 84.1% 75% - 93.8%
Plain yoghurt 87.9% 58.3% - 87.5%
Fruit yoghurt 62.6% 33.3% - 75%
Milk soup 48.6% 58.3% - 75%
Fruit or vegetable 
puree

38.3% 25% - 56.3%

Toast or white bread 18.7% 8.3% - 56.3%
Pureed food 13.1% 8.3% - 25%
Light full diet 7.5% 0% - 0%

Fig. 2  Proportion of hospitals 
that offer oral feeding (any kind 
of food including liquid and 
soft diet) on postoperative day 
(POD) 1
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one hospital each (0.9%) follows a nil-per-mouth protocol, 
allows only unsweetened liquids, or administers enteral 
nutrition exclusively via a feeding tube.

Nasogastric/-jejunal tube

Around two-third of patients receive a nasogastric/naso-
jejunal tube after surgery of the stomach, oesophagus or 
pancreas. The nasogastric tube is placed solely for decom-
pression in 42.4% (n = 14) of hospitals performing oesopha-
geal resections. The removal of nasogastric/nasojejunal 
tubes varies depending on the procedure and hospital proto-
col, displayed in Fig. 3.

Enteral tube feeding

Enteral feeding via nasogastric/nasojejunal tube varies 
between hospitals and surgery as displayed in Table 2. In 
Gastric and pancreatic surgery over 40% start with enteral 
tube feeding on the first postoperative day.

A needle catheter jejunostomy is routinely placed in 4.8% 
of hospitals (n = 8) after gastric resection, in 15.4% of hospi-
tals (n = 8) after oesophageal resection, and in 3.5% (n = 4) 
after pancreatic resection. In some hospitals, jejunostomy 
placement depends on intraoperative surgical findings (gas-
tric resection: 11.3%, n = 19; oesophageal resection: 9.6%, 
n = 5; pancreatic resection: 4.4%, n = 5), the patient’s nutri-
tional status (gastric resection: 14.3%, n = 24; oesophageal 
resection: 9.6%, n = 5; pancreatic resection: 1.8%, n = 2), or 
the patient’s overall risk profile (gastric resection: 11.3%, 
n = 19; oesophageal resection: 11.5%, n = 6; pancreatic 
resection: 7.1%, n = 8).

If a needle catheter jejunostomy is placed intraopera-
tively, the removal takes place after discharge in most cases 
(gastric resection: 42.6%, n = 20; oesophageal resection: 
62.5%, n = 15; pancreatic resection: 52.6%, n = 10).

applies to colorectal resections, where diet progression dif-
fers when a stoma has been created (n = 117, 54.2%). In 15 
hospitals (6.9%), patients with a stoma are allowed to eat 
immediately after surgery, unlike those without a stoma. 
Additionally, 7 hospitals (3.2%) offer a specialized diet for 
stoma patients.

Following pancreatic resection, dietary standards vary 
among hospitals in cases of pancreatic fistula. In most hos-
pitals (n = 70, 61.9%), diet progression is individualized 
based on the patient’s tolerance. However, in 51 hospitals 
(45.1%), an oral diet is allowed. A more restrictive approach 
is followed in 15 hospitals (13.3%), where only clear liq-
uids are permitted. In 12 hospitals (10.6%), a diet rich in 
medium-chain fatty acids (MCT) is provided, while 9 hospi-
tals (8.0%) rely solely on parenteral nutrition. Additionally, 

Table 2  Timing of enteral tube feeding
Gastric surgery N = 111
On the day of surgery 9 (8.1%)
On POD 1 45 (40.5%)
In case of complications 9 (8.1%)
No enteral feeding via nasojejunal tube 38 (34.2%)
Not at all, as oral diet is taking place despite nasojeju-
nal tube

10 (9.0%)

Oesophageal surgery N = 33
On the day of surgery 2 (6.1%)
On POD 1 4 (12.1%)
After POD 1 4 (12.1%)
In case of complications 5 (15.2%)
No enteral feeding via nasogastric tube (solely for 
decompression)

14 (42.4%)

Enteral feeding is provided via feeding jejunostomy 4 (12.1%)
Pancreatic surgery N = 73
On the day of surgery 8 (11.0%)
On POD 1 33 (45.2%)
In case of complications 6 (8.2%)
No enteral feeding via nasogastric tube 22 (30.1%)
Not at all, as oral diet is taking place despite nasogas-
tric tube

4 (5.5%)

Fig. 3  Proportion of hospitals that routinely use nasogastric/nasojejunal tubes and the timing of their removal
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performed more often (76.3%) than without nutritional team 
(47.4%); p < 0.001.

Compliance with recommendations

Discussion

This survey provides an overview of current practices in 
perioperative nutrition management across German hospi-
tals. Overall, the results reveal substantial variability in peri-
operative nutritional management, indicating that despite 
the presence of guidelines, a uniform approach is often 
lacking. Key aspects of care such as malnutrition screening, 
nutritional assessment, determination of nutritional needs, 
timing of postoperative feeding, and use of enteral or par-
enteral support differ markedly between institutions. This 
variability mirrors observations in other countries: a recent 
Korean survey found significant inconsistencies in periop-
erative nutrition practices, with many surgeons adhering to 
traditional habits despite ERAS recommendations [15] as 
well as a survey revealed lack in ability to manage malnutri-
tion preoperatively in the UK [2].

Variable implementation of nutritional screening 
and assessment

Malnutrition screening is performed in only 65% of the 
surveyed hospitals, despite strong recommendations from 
all major guidelines and societies [1, 16]. The most com-
monly used screening tool is the NRS-2002, which is well-
validated, easy to implement and particularly suitable for 
surgical patients [17]. However, only 40.7% of hospitals 
proceeded with a comprehensive nutritional assessment 

Parenteral nutrition

There is a wide variation in standards for administering 
parenteral nutrition across hospitals in Germany. The most 
commonly followed standard is providing parenteral nutri-
tion when “complications arise, and oral feeding is not pos-
sible”. This is followed by three other frequently selected 
criteria: “in cases of preoperative malnutrition,” “if patients 
are unable to consume more than 50% of their caloric needs 
orally within seven days postoperatively,” and “as a supple-
mentary measure until oral or enteral feeding fully meets 
caloric requirements”. The details are presented in Fig. 3 in 
the supplement.

Are there differences between the hospitals 
regarding the compliance with current 
recommendations?

Overall, 217 hospitals answered the questions about drink 
and food intake after colorectal surgery. There was a sig-
nificant difference in the responses based on the hospital’s 
level of care regarding drinking after colorectal resection, 
with higher-level care hospitals allowing patients to drink 
sooner (p < 0.001). There was no correlation between the 
level of care of hospitals and the permission to eat imme-
diately after colorectal resection (p = 0.769), but a trend that 
eating directly after colorectal resection is more likely to 
be allowed in hospitals with case numbers > 100 colorectal 
resections per year (p = 0.056).

University hospitals, central care hospitals and maxi-
mum care hospitals screened more often for malnutrition 
preoperatively than hospitals with a lower level of care; 
p = 0.002 (see Fig. 4). If a nutritional support team existed 
in the hospital, preoperative screening for malnutrition was 

Fig. 4  Screening of malnutrition 
based on the hospitals’ level of 
care
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Table 3.  Provides an overview of compliance with the guideline recommendations addressed in the survey. Only two out of 28 statements (7.1%) 
reached consensus, with at least 75% of hospitals followed these recommendations: ‘Oral feeding is safe and feasible for patients with pancreatic 
fistula after pancreatectomy’ (DGEM), and ‘Oral intake of fluids should be offered on the day of surgery following colorectal resections’ (ERAS 
guideline for colorectal surgery, ESPEN, DGEM). Eleven statements (37.9%) were followed by at least half of the hospitals, while 16 recommen-
dations (55.2%) were not implemented by the majority of hospitals. Agreement between hospitals was considered to be present when 75% of them 
adhered to the respective guideline recommendation
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The low rate of comprehensive assessments implies that 
many patients identified as nutritionally “at risk” may not 
receive the full work-up needed to diagnose malnutrition or 
quantify its severity. Consequently, opportunities for nutri-
tional optimization like prehabilitation could be missed.

when screening indicated risk, and just 6.7% had a policy 
of routinely performing detailed assessments in all patients 
(even those who were screened negative). Nearly half of the 
hospitals lack standardization and make assessment deci-
sions on a case-by-case basis. The screening should trigger 
further evaluation and intervention for at-risk patients [18]. 

Table 3  (continued) 
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around POD 3. While major guidelines advocate early 
enteral nutrition post-esophagectomy, they encourage tube 
feeding (via jejunostomy or nasogastric tube) if oral intake 
is delayed [5].

Although no guideline mandates routine anastomo-
sis checks before oral feeding, many centers continue this 
practice to detect potential leaks early. However, growing 
evidence supports the feasibility of early oral intake post-
esophagectomy without increasing leak risk [22]. One 
randomized trial comparing early vs. delayed oral feeding 
(with both groups receiving equivalent nutrition via oral 
diet or jejunostomy) found no difference in major complica-
tions​ [23]. Early oral intake was non-inferior in safety and 
avoided the discomfort of nil-by-mouth and prolonged tube 
feeding. However, a trade-off was noted: patients fed orally 
lost more weight—by 4 weeks post-op, the early-oral group 
lost an average of 8.0% body weight vs. 5.1% in the tube-
fed group [23]. Reflecting this tension, about one-third of 
hospitals in our survey routinely use a feeding jejunostomy 
and delay oral intake, likely to better support nutritional 
status.

Monitoring of postoperative intake is often lacking. 
About one-third of hospitals do not systematically docu-
ment oral intake, while many rely on subjective measures 
like visual estimates or patient reports. Only a minority 
use objective tracking tools (e.g. caloric data from hospi-
tal kitchens or intake-output charts). This is concerning, as 
patients often consume less than 30% of their caloric needs 
during the first postoperative week, particularly after upper 
GI surgery [23]. Failure to meet ESPEN targets (≥ 25 kcal/
kg/day and ≥ 1 g protein/kg/day) has been linked to dete-
rioration in nutritional status during cancer treatment [24]. 
Guidelines recommend close intake monitoring in the first 
postoperative week and escalation of nutritional support if 
intake falls below 50% of requirements [1, 4].

Use of feeding tubes and parenteral nutrition

Our survey results underscore that the use of nasogastric 
(NG) or nasojejunal (NJ) tubes remains commonplace 
in many German surgical units, despite ERAS recom-
mendations to minimize their routine use. Approximately 
two-thirds of hospitals performing esophagectomies, gas-
trectomies, or pancreatoduodenectomies reported routine 
placement of an NG/NJ tube. The timing of NG/NJ removal 
varied widely, indicating no consensus – some surgeons 
remove it early (within 1–2 days), others leave it longer. 
This approach differs notably from the principles of fast-
track care [3, 6].

Beyond decompression, NG/NJ tubes in some cases 
were used as a feeding route. For esophagectomy patients, 
about 33% of hospitals use NJ tube feeding routinely, while 

This gap between guidelines and practice is corroborated 
by experiences in a 2021 UK survey of perioperative cli-
nicians who found that while around 58% reported using 
a screening tool, only about half of them would then refer 
at-risk patients to a dietitian or nutritional support team​ [2]. 
These international parallels suggest that the challenge is 
not merely awareness of guidelines, but also the practical 
aspects of implementation.

Postoperative feeding practices

One of the most striking areas of heterogeneity revealed by 
the survey is the timing and progression of postoperative 
oral feeding, particularly after major GI resections. ERAS 
guidelines consistently recommend initiating oral intake 
within 24 h postoperatively for most elective GI procedures, 
unless contraindicated [3, 6, 7]. Numerous studies across 
colorectal and upper GI surgery support early feeding, 
showing associations with faster bowel recovery and shorter 
hospital stays without increased anastomotic complications​ 
[19–21].

After colorectal resections, most hospitals allow unre-
stricted clear fluids on the day of surgery, reflecting wide-
spread acceptance of this practice. However, only about half 
permit solid food on the same day, while the rest prefer to 
wait until POD1. By POD 1, nearly all centers begin sol-
ids, indicating general consensus to initiate full oral feeding 
within 24 h post-op.

In contrast, postoperative nutrition practices following 
upper GI surgeries (gastrectomy, pancreatoduodenectomy, 
esophagectomy) vary significantly. Our survey showed no 
clear consensus: about half the hospitals allow oral intake 
(at least sips or liquids) on POD 1 after gastrectomy or pan-
creatic surgery, while the rest delay further. This is at odds 
with evidence and guidelines recommending early feeding. 
For gastrectomy, multiple RCTs and meta-analyses have 
demonstrated that early oral intake (within 24 h) improves 
recovery—reducing time to first flatus and hospital stay—
without increasing complications [19]. Notably, nearly 75% 
of surveyed centers begin some form of enteral feeding (oral 
or via tube) within 24 h, consistent with the German AWMF 
S3 guideline for gastric cancer, which calls for early enteral 
nutrition. The key difference lies in the route—oral versus 
tube—closely linked to practices surrounding nasogastric or 
jejunal tubes.

Practice variation is even more pronounced for esopha-
gectomy. There is no clear agreement on when to start oral 
intake, with responses ranging from POD 1 to after POD 
3. About half of the hospitals restrict oral feeding until 
after confirming anastomotic integrity—usually through 
radiologic contrast swallow or endoscopy. The rest are 
split between early feeders (POD 1–2) and those initiating 

1 3

    7   Page 10 of 13



Langenbeck's Archives of Surgery           (2026) 411:7 

nutrition. Of the 29 nutrition-related items we surveyed, only 
two achieved what we defined as consensus implementation 
(adherence in >75% of hospitals)​. In this context, adherence 
reflects the extent to which clinical practice aligns with cur-
rent guideline recommendations. This lack of consensus is 
not unique to Germany – it echoes a global challenge in 
surgical care [26]. Even well-established ERAS elements 
often see incomplete uptake. A 2023 international update 
on ERAS in gynaecologic oncology observed that “despite 
best efforts, many of the ERAS recommendations remain 
poorly adhered to and barriers to ERAS implementation 
persist” [27]. An Australian multicenter prospective study 
showed that the ESPEN guidelines were followed in only 
one-third of patients. Notably, adherence was less common 
in pancreatic surgery compared to gastric and esophageal 
surgery [25]. Our data in the domain of nutritional manage-
ment reinforce this statement.

Understanding why guidelines are not followed is key to 
closing this gap. Prior studies have shed some light: UK cli-
nicians cited organizational and timing issues (e.g. patients 
being referred too close to surgery to intervene on nutrition) 
and unclear responsibilities as barriers​ [2]. To bridge this 
implementation gap, several strategies emerge from our 
findings.

First, awareness has to be emphasized that nutritional 
status and body composition are prognostic for surgical and 
oncological as well as patient-reported outcomes.

Second, development of local protocols or care path-
ways can translate guidelines into precise steps at the hos-
pital level. As we saw, centers with nutrition support teams 
have better adherence. Third, enhancing multidisciplinary 
involvement including tumour board is crucial. Information 
about nutritional status and body composition should be 
available and discussed regarding the indication for preha-
bilitation strategies.

Limitations

Since participation in the survey was voluntary, there was 
a potential risk of selection bias. Voluntary participation 
can introduce selection bias because the sample may not 
accurately represent the target population. Individuals who 
chose to participate might have particular interest or experi-
ence related to the survey topic and might be more moti-
vated to respond, skewing results. This self-selection could 
lead to over- or underestimation of associations or preva-
lence rates observed in the survey. Furthermore, given the 
large number of recipients, the limited number of responses 
suggests that mainly those with a particular interest in the 
topic chose to respond. As a limitation, it should be noted 
that responses may have been influenced by response bias, 
as responders may not wish to admit that their perioperative 

nearly half of the patients received a feeding jejunostomy, 
depending on their individual risk profile. Unlike pancre-
atoduodenectomy, where routine NG tube use is not recom-
mended routinely, the ERAS guidelines do recommend NJ 
tube placement after esophagectomy for decompression [5, 
6]. For pancreatoduodenectomy patients, about half of hos-
pitals provide enteral feeding via NG tube postoperatively.

When it comes to parenteral nutrition (PN), our survey 
reveals an expected lack of consensus except in clear-cut 
scenarios. Virtually all respondents agreed that if a patient 
develops complications that render the enteral route non-
functional, PN should be initiated, which aligns with guide-
lines [1, 4]. Outside of such scenarios, practices diverged. 
Some hospitals favor early supplemental PN (for example, 
starting PN by postoperative day 3–4 if oral intake is inade-
quate), whereas others avoid PN unless absolutely required. 
This dichotomy is seen in other surveys as well. In Korea, 
for instance, 49% of surgeons reported routinely prescrib-
ing PN after major GI surgery​, even though international 
guidelines caution against routine use of PN when enteral 
feeding is feasible​ [15]. A prospective Australian study indi-
cated that initiating nutritional support—either enteral or 
parenteral—on the first postoperative day in patients who 
were required to remain nil by mouth is associated with a 
reduction in surgical complications [25].

Role of institutional factors

The survey allowed us to explore whether certain institu-
tional characteristics correlated with better guideline adher-
ence in perioperative nutrition. One hypothesis was that 
higher-volume centers or those with specialized infrastruc-
ture (e.g. nutrition support teams) might implement evi-
dence-based nutrition practices more rigorously. Our results 
provide partial support for this. We found that for esopha-
gectomy and gastrectomy, a large proportion of responding 
hospitals were low-volume (performing fewer than 20 such 
surgeries per year), but practices did not differ significantly.

More clearly, the level of care and availability of spe-
cialized personnel had an influence on certain practices. 
Hospitals identified as higher-tier (e.g. university or tertiary 
referral centers) and those that reported having a dedicated 
nutrition support team were more likely to follow guidelines 
on specific points. Malnutrition screening rates were higher 
in centers with nutrition support teams, and high-volume 
centers also tended to allow oral intake earlier after colorec-
tal surgery.

Gaps between recommendations and practice

Our survey highlights a fundamental gap between guide-
line recommendations and actual practice in perioperative 
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