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Abstract: Pancreatic surgery is complex and associated with higher rates of morbidity and mortality
compared to other abdominal surgeries. Over the past decade, the introduction of new technologies,
such as minimally invasive approaches, improvements in multimodal treatments, advancements
in anesthesia and perioperative care, and better management of complications, have collectively
improved patient outcomes after pancreatic surgery. In particular, the adoption of Enhanced Recovery
After Surgery (ERAS) recommendations has reduced hospital stays and improved recovery times,
as well as post-operative outcomes. The aim of this narrative review is to highlight the surgeon’s
perspective on the ERAS program for pancreatic surgery, with a focus on its potential advantages for
perioperative functional recovery outcomes.

Keywords: pancreatic surgery; enhanced recovery after surgery; delayed gastric emptying; pancreatic
fistula; biliary drainage; nutrition

1. Introduction

Pancreatic cancer is one of the most detrimental tumors, characterized by a dismal
prognosis [1]. Many patients present with single or multiple metastases at the time of
diagnosis. However, the efficacy of new chemotherapy protocols is increasing the num-
ber of patients eligible for surgery [1]. Despite these advancements, pancreatic surgery
remains a high-risk procedure associated with significant morbidity and mortality rates [1].
Common complications include postoperative pancreatic fistula (POPF), delayed gastric
emptying (DGE), postoperative hemorrhage, and intra-abdominal infections, all of which
adversely affect patients” oncological outcomes and quality of life [1]. In recent decades,
improvements in surgical techniques, driven by the centralization of pancreatic surgery
in high-volume specialized centers, combined with advancements in perioperative man-
agement, have reduced mortality rates [2]. However, post-operative complication rates
remain high, leading to considerable morbidity and discomfort. In 2012, the “Enhanced
Recovery After Surgery (ERAS) study group” developed a series of evidence-based rec-
ommendations for the pre-operative, intra-operative and post-operative management of
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patients, aimed at reducing perioperative complications, improving outcomes, and de-
creasing costs and hospital stays [2]. Since the publication of the ERAS guidelines, their
safety and effectiveness in abdominal surgery have been evaluated through several ran-
domized controlled trials, meta-analyses, and retrospective studies [3-11]. Clinical trials
on pancreatic surgery [12-18] are summarized in Supplementary Table S1. The objective
of this review is to offer a comprehensive analysis of the ERAS guidelines in the context
of pancreatic surgery, with particular emphasis on their clinical benefits and impact on
perioperative outcomes.

2. Materials and Methods

A narrative review of the current literature was conducted using PubMed and Scopus
databases. To achieve this objective, the following key words related to ERAS recommen-
dations for pancreatic surgery were searched: (“pancreatic surgery’ AND “pre-operative
biliary drainage’), ("‘pancreatic surgery” AND ‘peri-anastomotic drainage’), (‘pancreatic
surgery’ AND ‘somatostatin analogues’), (‘pancreatic surgery’ AND ‘postoperative fistula’),
(“pancreatic surgery” AND ‘delayed gastric emptying’), (‘pancreatic surgery’ AND ‘naso-
gastric intubation”), (“pancreatic surgery” AND ‘nutrition’), and (‘pancreatic surgery’ AND
‘post-operative analgesia”). The inclusion criteria were limited to studies published in En-
glish, involving human subjects, and consisting of clinical trials, meta-analyses, systematic
reviews, or observational and comparative studies.

3. Discussion
3.1. Preoperative Biliary Drainage

Pancreatic ductal adenocarcinoma (PDAC) is the fourth leading cause of cancer-related
death, with a poor prognosis median 5-years survival of 8.1%, median 10-years overall
survival of 3% [19]. Only 10-20% of patients affected by PDAC, may be eligible for surgical
resection [19]. The most common symptom of pancreatic head neoplasms at the time of
diagnosis is obstructive jaundice, which may be associated with coagulopathy, malnutrition,
malabsorption and significant patient discomfort [19,20].

Although biliary drainage is the treatment of choice for jaundice, it is an invasive
procedure with the potential for periprocedural complications. Several studies [21-23]
suggest that preoperative biliary drainage may reduce postoperative morbidity, while
other studies [24-26] indicate that it may increase the risk of postoperative complications,
particularly infectious ones. As a result, no clear consensus has been reached on this
issue [21-27]. Consequently, the decision to perform preoperative biliary drainage, aimed
at optimizing the patient’s clinical condition prior to surgery, remains a controversial topic
in the literature.

3.1.1. Who to Drain?

According to ERAS recommendations [2], there is strong evidence that preoperative bil-
iary drainage is not always necessary, as it appears to increase postoperative complications
without offering survival benefits. However, preoperative biliary drainage is recommended
for patients presenting with jaundice and elevated bilirubin levels (>15 mg/dL), those
undergoing neoadjuvant chemotherapy, or those affected by recurrent cholangitis.

These recommendations are in alignment with the current According to National
Comprehensive Cancer Network (NCNN) Guidelines (2024 version) [19] which do not
advocate routine preoperative biliary drainage before surgery. However, drainage may be
warranted in cases of cholangitis, severe jaundice, pruritus, or when surgery is delayed
due to neoadjuvant chemotherapy or other clinical factors. Similarly, the European Society
for Medical Oncology (ESMO) guidelines [28] recommend preoperative biliary drainage
only in patients with serum bilirubin levels exceeding 250 mmol/L, in those scheduled for
neoadjuvant chemotherapy, or when surgical intervention is postponed for more than two
weeks. Notably, preoperative drainage is associated with a higher complication rate and is
therefore deemed unnecessary in patients with bilirubin levels below 250 mmol/L.
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Current literature further corroborates that routine biliary drainage for pancreatic
cancer-associated jaundice is not indicated [21-27].

A multicenter retrospective study [21] including 289 patients found no statistically
significant difference between the drain and no-drain groups in terms of postoperative
mortality and complications, namely POPEF, biliary fistula, intestinal fistula, incision com-
plication, DGE, organ-related complications, and postoperative hospital stay. However, a
subgroup analysis of patients with elevated bilirubin levels revealed that severe complica-
tions occurred significantly more frequently in the no-drain cohort (p = 0.028), suggesting
that bilirubin levels higher than 300 mmol/L may be a predictor of poor surgical outcomes.

Two retrospective studies [24,26] reported a significantly higher morbidity rate in
patients with prolonged biliary drainage. Wang et al. [24] demonstrated a significantly
higher overall rate of postoperative complications among patients who underwent biliary
drainage for more than two weeks (x? = 6.102, p = 0.013), with an even greater incidence
of severe complications associated with prolonged drainage (x> = 4.673, p = 0.03). A
2013 meta-analysis [22] involving 3532 patients found a lower rate of major complications
in the drain group (10.40%; 95% CI: 9.96-10.83) compared to the no-drain group (15.56%;
95% CI: 15.06-16.05), although no differences were observed in postoperative mortality or
length of stay. Conversely, another meta-analysis [25] identified increased morbidity rates
in the drain group, with no associated survival benefit.

These findings suggest that preoperative biliary drainage should not be performed
routinely, but rather reserved for specific patient subgroups as previously discussed.

3.1.2. How to Drain?

Preoperative management of jaundice can be achieved through either percutaneous
biliary drainage or endoscopic stent placement, with endoscopic stents available in both
plastic and metallic forms. According to ERAS guidelines [2], no strong recommendation
exists regarding the superiority of one treatment over the other. Percutaneous biliary
drainage appears to offer no significant clinical advantage over the endoscopic one and
is generally less well tolerated. With respect to endoscopic stents, ERAS guidelines [2]
indicate no significant differences in postoperative complications between the use of metal
and plastic stents.

According to the NCCN guidelines [19], the optimal approach for biliary drainage is
endoscopic stent placement, with a preference for metallic stents. Plastic stents should be
reserved for palliative care in patients with a poor prognosis (less than three months). If
endoscopic drainage is technically unfeasible, percutaneous drainage should be considered.
Recent literature [29,30] suggests that metal stents are safer compared to plastic stents,
primarily due to their lower occlusion rates.

A recent meta-analysis [29] compared plastic and metallic stent placement in terms of
efficacy and safety. Metallic stents were associated with a significantly lower re-intervention
rate compared to plastic stents (OR, 0.06; 95% CI 0.03-0.15; p < 0.001), due to lower rates of
stent migration and obstruction. However, both strategies were comparable in terms of
surgical complication rates and postoperative mortality. Metallic stents also demonstrated
a longer patency rate after three months (70-100% versus 30-45%) and reduced the need
for re-interventions.

Another recent meta-analysis [30] comparing percutaneous and endoscopic proce-
dures found no significant differences in terms of severe postoperative complications,
postoperative mortality, or wound infection rates between the two approaches. However,
percutaneous drainage was associated with a lower incidence of periprocedural and postop-
erative complications (OR: 0.7, 95% CI: 0.52-0.94; p = 0.02, and OR: 0.44, 95% CI: 0.23-0.84;
p = 0.01, respectively).

In conclusion, the decision to place preoperative biliary drainage in patients with
pancreatic cancer should be individualized, taking into account factors such as the patient’s
clinical condition, the severity of jaundice, the presence of cholangitis, and the need to
delay surgery for chemotherapy. A multidisciplinary approach involving surgeons, gas-
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troenterologists, and oncologists is essential to optimize patient outcomes. The current
trend favors a selective, rather than routine, use of percutaneous biliary drainage, reserving
it for cases where clear clinical indications exist. Elevated preoperative bilirubin levels
necessitate biliary drainage, as patients with bilirubin levels >15 mg/dL who underwent
drainage had a significantly lower rate of severe postoperative complications compared
to those who proceeded directly to surgery. However, this benefit was not observed in
patients with bilirubin levels below 15 mg/dL.

Except in cases where it is not technically feasible, endoscopic drainage is generally
preferred over percutaneous drainage, as it offers comparable peri-procedural complication
rates and postoperative outcomes while causing less patient discomfort. Additionally,
metallic stents are favored, with plastic stents reserved for patients with a life expectancy
of less than three months or for those undergoing upfront surgery.

3.2. POPF

POPF is defined as the detection of fluid output from surgically placed abdominal
drains containing amylase levels greater than three times the upper limit of normal serum
values [31,32]. A clinical grading system categorizing POPF into three levels—'biochemical
leak’, grade B, and grade C—was introduced based on the severity of complications [32].
POPF occurs in approximately 19% of patients undergoing pancreatic surgery and re-
mains the leading cause of morbidity following pancreatic resection [31-33]. Several
risk factors significantly increase the likelihood of POPF, including male sex, body mass
index > 25 kg/ m2, pancreatic duct diameter < 3 mm, soft pancreatic texture, high-risk
pathology (anything other than pancreatic cancer or pancreatitis), and increased intraoper-
ative blood loss [33].

3.2.1. Peri-Anastomotic Drainage

Intra-abdominal drain placement during pancreatic surgery has been demonstrated to
reduce morbidity and mortality in patients who develop POPF [34]. According to ERAS
recommendations [2], intraoperative drain placement with early removal (within 72 h) is
advised for patients at low risk of POPF, identified by drainage amylase levels < 5000 U/L
on post-operative day 1. On the counterpart, recent literature [34-39] does not provide
clear evidence supporting a ‘no-drain’ approach in pancreatic surgery.

Early drain removal has become increasingly common over time. Several prospective
clinical trials [33,35-38] have demonstrated that early drain removal is associated with
significant reductions in the incidence of clinically relevant POPF, as well as shorter postop-
erative hospital stays, leading to faster recovery, in line with the principles of Enhanced
Recovery After Surgery (ERAS) [33-37]. Bassi et al. [36] further demonstrated that early
drain removal was linked to a reduced rate of POPF (p = 0.001), and lower rates of abdomi-
nal and pulmonary complications (p = 0.002 and 0.007, respectively). Therefore, in patients
at low risk for POPEF intra-abdominal drains can be safely removed by postoperative
day 3, as prolonged drainage may be associated with a higher incidence of postoperative
complications, extended hospital stays, and increased costs.

A prospective study [38] on 104 patients identified drain removal after postopera-
tive day 4 as an independent risk factor for abdominal complications, such as postop-
erative infections. In this study, patients were assigned to group 1 (drain removed on
postoperative 8) or group 2 (drain removed on postoperative day 4), and postoperative
complications were compared between the two groups. The incidence of POPF was sig-
nificantly lower in group 2 (3.6%) compared to group 1 (23%) (p = 0.0038). Additionally,
the rate of intra-abdominal infections, including abscesses and infected collections, was
significantly reduced in group 2 (7.7%) compared with group 1 (38%) (p = 0.0003).

On the other hand, the complete omission of surgical drainage appears to be associated
with a higher complication burden and mortality rate in all cases [38]. However, some
authors suggest that the use of drains may increase the risk of clinically relevant POPF,
particularly following distal pancreatectomy, indicating that routine drainage may not
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be advisable in certain pancreatic procedures [39]. In line with this debate, a 2024 Italian
survey [34] highlighted the conservative approach of Italian pancreatic surgeons, who
continue to favor drainage placement despite recent literature advocating for early removal
Or even omission.

3.2.2. Somatostatins Prophylaxis

According to ERAS recommendations [2], there is moderate evidence suggesting that
the prophylactic administration of somatostatin analogues (SA) may reduce the severity
of POPE. However, their routine use is not recommended, as the results of clinical trials
have yet to be fully validated. A literature search by the ERAS study group identified
13 randomized controlled trials and 12 systematic reviews on this topic. The largest sys-
tematic review [40], which included 21 trials and 2348 patients, reported no significant
difference in mortality but found a lower incidence of POPF in patients premedicated with
SA (RR: 0.66, 95% CI: 0.55-0.79; n = 2206). Although perioperative mortality did not differ
significantly between the groups (RR: 0.80; 95% CI: 0.56-1.16; n = 2210), the incidence of
perioperative complications was significantly lower in patients receiving SA (RR: 0.70, 95%
CI: 0.61-0.80; n = 1903).

According to NCCN guidelines [19], octreotide does not appear to reduce POPF
rates, as evidenced by two prospective, randomized, double-blind, placebo-controlled
studies [40—42]. Based on these findings, the routine prophylactic use of octreotide cannot
be recommended.

Lowy et al. [41] conducted a randomized trial comparing subcutaneous postoper-
ative octreotide administration versus no treatment following pancreatoduodenectomy
for malignancy. Demographic and clinical characteristics were similar between the two
groups, and surgical techniques were standardized. The rate of clinically relevant POPF
was 12% in the octreotide group and 6% in the control group (p = 0.23), with perioperative
morbidity rates of 30% and 25%, respectively. Similarly, Yeo et al. [42] reported comparable
results: pancreatic fistula rates were 9% in the control group and 11% in the octreotide
group, overall complication rates were 34% and 40%, and in-hospital mortality rates were
0% and 1%, respectively. The median postoperative length of hospital stay was 9 days in
both groups.

In contrast, a single-center, double-blind randomized clinical trial [43] found that
pasireotide significantly reduced the rate of POPF and intra-abdominal abscess. Allen
et al. [43] demonstrated that the incidence of postoperative complications, such as POPF,
intra-abdominal abscess, or anastomotic leak, was significantly lower in patients receiving
pasireotide compared to placebo (9% vs. 21%; RR: 0.44, 95% CI: 0.24-0.78; p = 0.006).

These findings underscore the need for further validation in future clinical trials.

3.3. DGE

Delayed gastric emptying (DGE) is a common complication following pancreatic
surgery, with an incidence ranging from 5% to 30%, particularly after pancreatoduodenec-
tomy [44]. Patients who develop DGE experience a significantly reduced quality of life
during the first year post-surgery [45]. The International Study Group of Pancreatic Surgery
(ISGPS) [45] has established an objective definition of DGE, characterized by the inability
to resume a normal diet by the end of the first postoperative week, often necessitating pro-
longed nasogastric intubation. DGE is classified into three grades (A, B, and C), depending
on its severity and impact on clinical outcomes and postoperative management.

Several risk factors contribute to the development of DGE after pancreatic surgery,
including surgical trauma, postoperative inflammation, and gastric denervation. Addition-
ally, postoperative abdominal complications such as intra-abdominal fluid collections or
abscesses, low preoperative albumin levels, and the use of proton pump inhibitors have
been identified as independent risk factors for DGE [46-59].

DGE typically presents with symptoms such as nausea, abdominal pain, bloating,
and vomiting, leading to delayed oral feeding, malnutrition, discomfort, and prolonged
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hospitalization [60]. The management of DGE after pancreatic surgery generally follows a
conservative approach [61]. Patients who can tolerate oral intake should consume smaller,
more frequent meals and avoid foods that are difficult to digest. Prokinetic medications,
which promote gastric emptying, may be prescribed to alleviate symptoms and stimulate
peristalsis. In severe cases, where oral intake is inadequate or impossible, enteral feeding
may be required to ensure adequate nutrition and maintain mucosal integrity [61]. In
certain cases, endoscopic procedures such as pyloric dilation or mechanical dilation of a
collapsed bowel may be performed to relieve the obstruction. For rare, persistent, or severe
cases of DGE, revision surgery may be considered to correct anatomical or functional issues
contributing to the condition [62].

3.3.1. Nasogastric Tube

The intraoperative placement of a nasogastric tube (NGT) has been traditionally
performed for decades in order to prevent aspiration pneumonia and post operative ileus,
although there is no clear consensus on its routine use after pancreaticoduodenectomy [45].
According to ERAS recommendations [2], the NGT should be removed in the operating
room following surgery, and its routine use is not advised. Similarly, the ISGPS [45]
recommends removing the NGT as early as possible after pancreatic resection, with some
centers opting to remove it at the time of patient extubation.

A recent meta-analysis [11] found that ERAS protocols for pancreaticoduodenectomy
were associated with reduced hospital stay, morbidity, and rates of DGE. The time to
liquid and solid intake, as well as the first stool passage, was significantly shorter in
the ERAS group (mean difference (MD): —3.23 days, 95% CI: —4.62 to —1.85; p < 0.001;
MD: —3.84 days, 95% CI: —5.09 to —2.60; p < 0.001; MD: —1.38 days, 95% CI: —1.82 to
—0.94; p < 0.001, respectively). Additionally, time to NGT removal was shorter in the ERAS
group across all studies (MD: —3.03 days, 95% CI: —4.87 to —1.18; p = 0.001). The overall
complication rate was also lower in the ERAS cohort (risk difference (RD): —0.04, 95% CI:
—0.08 to —0.01; p = 0.015), while mortality rates were comparable between the two groups.
The duration of hospital stay was significantly shorter in the ERAS group (MD: —2.33 days,
95% CI: —2.98 to —1.69; p < 0.001).

The majority of studies concerning ERAS recommendations in pancreatic surgery
have been single-center, retrospective, and based on small sample sizes. However, the
Impact of the Absence of Nasogastric Decompression After Pancreaticoduodenectomy
(IPOD) study [63] was a randomized clinical trial conducted at a high-volume pancreatic
surgery university hospital in France. This study demonstrated comparable postoperative
complication rates between patients in the NGT group and those in the no-NGT group after
pancreatic surgery. In the no-NGT group, the nasogastric tube was removed immediately
after surgery, while in the NGT group, it was removed between the third and fifth postoper-
ative days. The primary outcome was the incidence of postoperative complications, and the
results confirmed that not placing an NGT is safe after pancreatic surgery. Postoperative
complication rates of grade II or higher were similar between the two groups (RR: 0.99;
95% CI: 0.66-1.47; p > 0.99).

Furthermore, a meta-analysis [64] highlighted a possible correlation between routine
postoperative NGT placement and the incidence of DGE, suggesting that early removal of
the NGT not only enhances safety but also reduces the risk of DGE and shortens hospital
stay. The studies included in the meta-analysis did not support routine NGT placement, as
it was associated with a higher incidence of overall (OR: 2.51, 95% CI: 1.12-5.63; p = 0.03)
and more severe DGE (OR: 3.64, 95% CI: 1.83-7.25; p < 0.01), a higher rate of Clavien-Dindo
grade II or higher complications (OR: 3.12, 95% CI: 1.05-9.28; p = 0.04), and prolonged
hospital stay (MD: 2.67 days, 95% CI: 0.60-4.75; p = 0.02).

3.3.2. Surgical Techniques

The influence of different surgical techniques and their role in decreasing the inci-
dence of DGE has been extensively investigated. An active debate continues regarding
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the optimal surgical gastrointestinal reconstruction techniques, including antecolic (AC)
versus transmesocolic (TMC) gastrojejunostomy reconstruction, pancreatojejunostomy
versus pancreatogastrostomy, and pylorus-preserving pancreaticoduodenectomy (PPP)
versus the Whipple procedure (WP). According to the ERAS study group [2], several
meta-analyses [65-67] have evaluated the relationship between surgical techniques and
DGE incidence, finding no significant differences in DGE rates.

Specifically, a meta-analysis [65] of eight randomized clinical trials investigated the
impact of AC versus TMC reconstruction and found no significant differences between
the two techniques regarding the incidence of DGE, morbidity, mortality, quality of life, or
length of hospital stay.

Two additional meta-analyses, conducted by Ma et al. [66] and Lei et al. [67], compared
pancreatogastrostomy and pancreatojejunostomy anastomoses in terms of complications
such as the incidence of POPF, intra-abdominal fluid collections, DGE, hemorrhage, re-
intervention rates, morbidity, and mortality. Ma et al. [66] reported that pancreatogastros-
tomy was associated with significantly lower rates of POPF and intra-abdominal fluid
collections (OR: 0.53, 95% CI: 0.37-0.74; p < 0.001, and OR: 0.48, 95% CI: 0.30-0.76; p < 0.01),
but found no superiority for reducing DGE.

Similarly, Lei et al. [67] demonstrated the potential superiority of pancreatogastros-
tomy in terms of reducing the incidence of POPF (p = 0.01) and biliary fistula (p = 0.02) but
found no significant differences in DGE rates between the two reconstruction techniques.

Significant interest surrounds the comparison between PPP and WP in terms of DGE
incidence. Two prospective randomized trials [68,69] and two meta-analyses [70-72]
compared PPP and WP, but found no correlation between the surgical technique and the
incidence of DGE.

On the counterpart, Hackert et al. [73] reported that PPP should remain the standard of
care, as pylorus resection does not reduce the incidence or severity of DGE within 30 days
after surgery.

A recent meta-analysis [70], which included 24 randomized controlled trials comparing
various gastric resection techniques (WP, PPP), anastomotic routes (AC, TMC), configura-
tions (loop gastroenterostomy /Billroth II, Roux-en-Y), and the use of enteroenterostomy
(Braun), found that a WP, AC, Billroth II reconstruction with Braun enteroenterostomy was
associated with the lowest rates of DGE (Figure 1).

Antecolic Gastrojejunostomy
with Billroth Il reconstruction

Braun enteroenterostomy

Figure 1. Whipple procedure (no pylorus preservation) with an antecolic gastrojejunostomy and
Braun entero-enterostomy.

Furthermore, in patients who underwent the WP, AC gastrojejunostomy was shown to
be superior to TMC gastrojejunostomy in reducing the incidence of DGE. Antecolic place-
ment of the duodenojejunostomy also appears to be advantageous in patients undergoing
PPP [69,71,72,74-76].

Moreover, side-to-side gastrojejunostomy has demonstrated clear advantages com-
pared to end-to-side reconstruction [77]. Recently, increasing attention has been given to
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the configuration of the gastrojejunostomy, specifically the impact of the flow angle at the
anastomosis between the stomach and jejunum. A reduced flow angle, resulting from a
vertical anastomosis of the jejunal limb to the stomach, has been reported to significantly
improve food passage by gravity, potentially preventing the development of DGE. The
advantages of this technical variation were first demonstrated after distal gastrectomy with
a Roux-en-Y reconstruction.

A single-center comparative analysis [77] investigated the impact of gastrojejunostomy
orientation on DGE incidence. One hundred and twenty-one patients were divided into
a horizontal group and a vertical group based on the orientation of the gastrojejunos-
tomy. Vertical orientation was associated with a lower incidence and severity of DGE
(23.9% vs. 45.3%; p = 0.02, and 6.5% vs. 12%; p = 0.006, respectively).

In conclusion, several recent studies have compared different surgical techniques and
their combinations, often arriving at discordant conclusions. As of now, no consensus has
been reached, and no specific technique has been proven to definitively prevent DGE.

3.4. Pre- and Post-Operative Nutrition

Preoperative nutrition management in pancreatic cancer patients necessitates a com-
prehensive understanding of the complex interplay between the disease process and nutri-
tional status. Pancreatic cancer induces a state of metabolic dysregulation characterized
by not only elevated energy expenditure but also a significant shift in substrate utilization,
promoting aberrant gluconeogenesis, prioritizing hepatic glucose production even in the
presence of adequate glycogen stores, and accelerating skeletal muscle protein catabolism
to sustain tumorigenesis. These metabolic derangements, in concert with chronic systemic
inflammation, contribute to the development of cancer cachexia, a multifactorial syndrome
marked by progressive skeletal muscle wasting, adipose tissue depletion, and systemic
inflammation, which significantly impairs patient outcomes and quality of life [78,79].
More precise methods to measure energy expenditure, such as indirect calorimetry, can
aid in preventing malnutrition, preserving lean body mass, and improving their overall
tolerance to surgery and subsequent treatments.

Moreover, pancreatic exocrine insufficiency, commonly observed in advanced PC,
further exacerbates malnutrition by impairing nutrient digestion and absorption, leading to
deficiencies in fat-soluble vitamins, protein, and micronutrients [80]. Consequently, address-
ing malnutrition and its associated metabolic perturbations before surgery is paramount to
optimize patient outcomes.

When addressing preoperative nutritional support in pancreatic surgery, several key
points merit consideration. Firstly, patients with adequate nutritional status typically do
not require specialized interventions. However, those at low or moderate nutritional risk
may benefit from oral nutritional supplements. In cases where patients face high nutritional
risk or exhibit malnutrition before pancreatic surgery, aggressive nutritional support, such
as enteral nutrition via tube feeding and/or supplementary or total parenteral nutrition
(PN), may be recommended if oral intake targets cannot be met [81].

Furthermore, emerging evidence suggests that immunonutrition, which incorporates
specific nutrients with immunomodulatory properties, holds promise in modulating the
inflammatory response, enhancing immune function, and attenuating surgical stress. Nu-
trients such as arginine, glutamine, omega-3 fatty acids, and nucleotides have garnered
particular attention for their potential to mitigate the systemic inflammatory response, re-
duce infectious complications, and promote tissue healing in the perioperative period [82].
A recent systematic review and meta-analysis has demonstrated that immunonutrition
markedly reduces hospitalization durations and lowers the incidence of infectious compli-
cations among patients undergoing pancreaticoduodenectomy [83].

Moreover, In the contemporary landscape of pancreatic cancer treatment, an increasing
proportion of patients are being administered neoadjuvant therapy as a pivotal element of
their comprehensive, multimodal treatment approach. This evolving trend underscores a
significant window of opportunity to integrate and implement nutritional prehabilitation
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strategies into the preoperative phase of care, aiming to optimize patients’ nutritional status
and overall physical resilience before surgery [84].

Postoperative Nutrition

Postoperative nutrition management, particularly within the context of ERAS proto-
cols, is integral to optimizing recovery and reducing complications in patients undergoing
pancreatic cancer surgery. ERAS pathways emphasize early resumption of oral intake, sup-
ported by evidence-based strategies aimed at minimizing perioperative fasting, reducing
surgical stress, and enhancing postoperative recovery [2].

Early oral intake, typically initiated within hours of surgery, helps maintain gut
integrity, preserve muscle mass, and attenuate the catabolic response associated with
surgical stress [85]. According to a recent publication by Jing et al., early oral feeding (EOF)
is a safe and effective option for postoperative feeding after pancreatic surgery. The study
found that EOF is superior to nasojejunal enteral nutrition in reducing the incidence of
delayed gastric emptying (DGE) after surgery [53].

By facilitating early oral feeding and implementing targeted nutritional interventions,
ERAS protocols not only improve patient comfort and satisfaction but also contribute to
reduced hospital length of stay, decreased complication rates, and enhanced long-term
outcomes following pancreatic cancer surgery.

3.5. Post-Operative Analgesia

Pancreatic surgery is a major abdominal procedure associated with significant postop-
erative pain, which, if inadequately managed, can lead to adverse outcomes [1]. Effective
pain management in the postoperative setting is critical not only for patient comfort but also
for optimizing recovery, as unrelieved pain can increase complications, delay mobilization,
and prolong hospital stays [2]. ERAS protocols [2] emphasize the use of multimodal anal-
gesia approaches to minimize opioid consumption while ensuring adequate pain control,
thereby promoting faster recovery and early mobilization.

The ERAS guidelines [2] advocate for multimodal analgesia, which involves combin-
ing different classes of analgesic agents and techniques to target various pain pathways.
The primary goal is to reduce opioid-related side effects such as nausea, vomiting, consti-
pation, and respiratory depression while maintaining effective pain relief. This multimodal
approach typically includes the use of regional anesthesia, non-opioid analgesics, and
limited opioid use as a rescue medication.

3.5.1. Non-Opioid Analgesics

Non-opioid analgesics are integral components of the ERAS multimodal approach to
pain management [2]. These agents work synergistically with opioids or regional anesthesia
techniques to provide effective pain control while reducing opioid-related adverse effects.

Paracetamol (acetaminophen), administered orally or intravenously, is recommended
as a first-line analgesic due to its efficacy in managing mild-to-moderate pain and its
favorable side effect profile. For optimal effectiveness, paracetamol should be administered
regularly every six hours [86].

Non-steroidal anti-inflammatory drugs (NSAIDs), such as ibuprofen or ketorolac,
are effective for managing inflammatory pain but should be used cautiously in patients
with renal impairment or those at risk for gastrointestinal bleeding [87]. Their use is
encouraged in the early postoperative period to reduce opioid requirements. The risk of
NSAID-induced bleeding can be mitigated by using COX-2 inhibitors, which do not affect
platelet function [88].

Additionally, gabapentin or pregabalin, which target neuropathic pain pathways,
may be considered preoperatively or in the immediate postoperative period to reduce the
likelihood of chronic pain and minimize opioid consumption.
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3.5.2. Epidural Analgesia

Thoracic epidural analgesia (TEA) provides superior pain control by blocking af-
ferent pain signals from the abdominal region and has been shown to reduce the need
for systemic opioids, particularly in cases involving large abdominal incisions [89]. A
catheter delivering a continuous infusion of low-concentration local anesthetic combined
with low-dose opioids enhances efficacy while minimizing unwanted side effects, such as
motor block and hypotension from sympathetic block. According to ERAS guidelines [2],
TEA offers excellent postoperative pain management, with additional benefits including
reduced postoperative ileus through sympathetic nerve blockade, improved respiratory
function by alleviating diaphragmatic splinting caused by pain, and the potential for earlier
mobilization and shorter hospital stays [90-92].

3.5.3. Transversus Abdominis Plane (TAP) Block

TAP block is a regional anesthetic technique involving the injection of local anesthetics
into the neurovascular plane between the internal oblique and transversus abdominis
muscles, providing somatic pain relief for the anterior abdominal wall. TAP blocks can
be performed bilaterally to cover lower abdominal incisions and are typically used as an
adjunct to systemic analgesics or epidural anesthesia. Recent studies suggest that combining
TAP blocks with a multimodal analgesic regimen can reduce opioid consumption and
enhance postoperative recovery [93]. While widely used in minimally invasive colorectal
surgery, their use in pancreatic surgery is not currently recommended due to a lack of
supporting studies in the literature.

3.5.4. Opioid Drugs

Although ERAS protocols aim to minimize opioid use [2], opioids remain an important
option for managing breakthrough pain following pancreatic surgery. When required,
opioids should be used judiciously, with an emphasis on minimizing the total dose and
duration of treatment.

Preferred agents include short-acting opioids such as morphine or hydromorphone,
administered via IV patient-controlled analgesia (IV-PCA) or in low doses for rescue
analgesia. Long-acting opioids should be avoided due to their higher risk of sedation,
respiratory depression, and delayed recovery. Close monitoring for opioid-related side
effects is essential, and opioid-sparing strategies should always be employed [94].

Frequent and systematic pain assessment is essential for guiding analgesia and ensur-
ing adequate pain control in the postoperative period. ERAS guidelines [2] recommend
using validated pain scoring systems, such as the Numerical Rating Scale (NRS) or Visual
Analog Scale (VAS), to assess pain both at rest and during activity. Regular assessments
allow for timely adjustments to analgesic regimens, ensuring effective pain management
while minimizing side effects.

Inadequate pain control can lead to complications such as delayed mobilization, an
increased risk of thromboembolism, impaired respiratory function (leading to atelectasis or
pneumonia), and prolonged postoperative ileus due to sympathetic overactivity.

In conclusion, effective postoperative pain management is a cornerstone of the ERAS
pathway for pancreatic surgery. Multimodal analgesia, centered on techniques such as
thoracic epidural analgesia and non-opioid analgesics, is recommended to optimize re-
covery, reduce opioid-related complications, and improve patient outcomes. A tailored
approach that combines regional anesthesia, systemic analgesics, and judicious opioid use
promotes early mobilization and minimizes the risk of chronic pain and other postoperative
complications. Continuous evaluation and adjustment of analgesic protocols are critical to
ensuring a successful recovery in patients undergoing pancreatic surgery.

4. Conclusions

The application of the ERAS protocol in pancreatic surgery has demonstrated signif-
icant benefits, particularly in reducing morbidity, hospital stay, and postoperative com-
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plications. This review highlights the positive impact of ERAS on perioperative care,
emphasizing the critical role of multidisciplinary approaches and evidence-based practices
in improving patient outcomes. However, several limitations must be acknowledged.
Only a limited number of ERAS recommendations are currently supported by multicenter
randomized clinical trials, with a substantial portion based on retrospective case series or
meta-analyses of retrospective studies. This has inevitably led to a lack of high levels of
evidence or strong grades of recommendation for certain interventions.

Therefore, multicenter randomized clinical trials are still required to further validate
the superiority of specific ERAS interventions, particularly in relation to potential strategies
such as the use of SA, surgical drainage positioning for POPF prevention, and determining
the optimal surgical reconstruction technique to mitigate DGE onset.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/jem13206205/s1, Table S1: A summary of the clinical trials on pancreatic
surgery.

Author Contributions: Conceptualization, FEL., L.L. and E.P; methodology, FL., L.L.,, G.Q. and C.F;
software, B.B., C.L., L.R. and D.D.S.; validation, S.A.; formal analysis, FL., G.Q. and C.F; investigation,
L.L. and V.P; resources, L.L.; data curation, L.L.; writing—original draft preparation, L.L., EP, L.R.,
M.C. and M.C.M,; writing—review and editing, L.L., EL., G.Q. and C.F,; visualization, L.R., V.P. and
B.B.; supervision, S.A. and R.M.; project administration, L.L. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

Ferlay, J.; Steliarova-Foucher, E.; Lortet-Tieulent, J.; Rosso, S.; Coebergh, ] WW.; Comber, H.; Forman, D.; Bray, F. Cancer Incidence
and Mortality Patterns in Europe: Estimates for 40 Countries in 2012. Eur. ]. Cancer 2013, 49, 1374-1403. [CrossRef]

Melloul, E.; Lassen, K.; Roulin, D.; Grass, E; Perinel, J.; Adham, M.; Wellge, E.B.; Kunzler, E; Besselink, M.G.; Asbun, H.; et al.
Guidelines for Perioperative Care for Pancreatoduodenectomy: Enhanced Recovery After Surgery (ERAS) Recommendations
2019. World ]. Surg. 2020, 44, 2056-2084. [CrossRef] [PubMed]

Crippa, J.; Calini, G.; Santambrogio, G.; Sassun, R.; Siracusa, C.; Maggioni, D.; Mari, G. AIMS Academy Clinical Research Network
ERAS Protocol Applied to Oncological Colorectal Mini-Invasive Surgery Reduces the Surgical Stress Response and Improves
Long-Term Cancer-Specific Survival. Surg. Laparosc. Endosc. Percutaneous Tech. 2023, 33, 297-301. [CrossRef] [PubMed]
Quiram, B.J.; Crippa, J.; Grass, F; Lovely, ] K.; Behm, K.T.; Colibaseanu, D.T.; Merchea, A.; Kelley, S.R.; Harmsen, W.S,;
Larson, D.W. Impact of Enhanced Recovery on Oncological Outcomes Following Minimally Invasive Surgery for Rectal Cancer.
Br. J. Surg. 2019, 106, 922-929. [CrossRef] [PubMed]

Gustafsson, U.O.; Oppelstrup, H.; Thorell, A.; Nygren, J.; Ljungqvist, O. Adherence to the ERAS Protocol Is Associated with
5-Year Survival After Colorectal Cancer Surgery: A Retrospective Cohort Study. World . Surg. 2016, 40, 1741-1747. [CrossRef]
Pang, Q.; Duan, L.; Jiang, Y.; Liu, H. Oncologic and Long-Term Outcomes of Enhanced Recovery after Surgery in Cancer
Surgeries—A Systematic Review. World |. Surg. Oncol. 2021, 19, 191. [CrossRef]

Ramirez-Rodriguez, ].-M.; Martinez-Ubieto, J.; Mufioz-Rodes, ].-L.; Rodriguez-Fraile, J.-R.; Garcia-Erce, ].-A.; Blanco-Gonzalez, J.;
Del Valle-Hernandez, E.; Abad-Gurumeta, A.; Centeno-Robles, E.; Martinez-Perez, C.; et al. Surgical Treatment for Colorectal
Cancer: Analysis of the Influence of an Enhanced Recovery Programme on Long-Term Oncological Outcomes-a Study Protocol
for a Prospective, Multicentre, Observational Cohort Study. BMJ Open 2020, 10, e040316. [CrossRef]

Asklid, D.; Segelman, ].; Gedda, C.; Hjern, E; Pekkari, K.; Gustafsson, U.O. The Impact of Perioperative Fluid Therapy on
Short-Term Outcomes and 5-Year Survival among Patients Undergoing Colorectal Cancer Surgery—A Prospective Cohort Study
within an ERAS Protocol. Eur. J. Surg. Oncol. 2017, 43, 1433-1439. [CrossRef]

Tian, Y.; Cao, S.; Liu, X,; Li, L.; He, Q.; Jiang, L.; Wang, X.; Chu, X.; Wang, H.; Xia, L.; et al. Randomized Controlled Trial
Comparing the Short-Term Outcomes of Enhanced Recovery After Surgery and Conventional Care in Laparoscopic Distal
Gastrectomy (GISSG1901). Ann. Surg. 2022, 275, e15—e21. [CrossRef]

Kang, S.H.; Lee, Y;; Min, S.-H.; Park, Y.S.; Ahn, S.-H.; Park, D.J.; Kim, H.-H. Multimodal Enhanced Recovery After Surgery (ERAS)
Program Is the Optimal Perioperative Care in Patients Undergoing Totally Laparoscopic Distal Gastrectomy for Gastric Cancer: A
Prospective, Randomized, Clinical Trial. Ann. Surg. Oncol. 2018, 25, 3231-3238. [CrossRef]

Kuemmerli, C.; Tschuor, C.; Kasai, M.; Alseidi, A.A.; Balzano, G.; Bouwense, S.; Braga, M.; Coolsen, M.; Daniel, S.K,;
Dervenis, C.; et al. Impact of Enhanced Recovery Protocols after Pancreatoduodenectomy: Meta-Analysis. Br. |. Surg. 2022, 109,
256-266. [CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/jcm13206205/s1
https://www.mdpi.com/article/10.3390/jcm13206205/s1
https://doi.org/10.1016/j.ejca.2012.12.027
https://doi.org/10.1007/s00268-020-05462-w
https://www.ncbi.nlm.nih.gov/pubmed/32161987
https://doi.org/10.1097/SLE.0000000000001181
https://www.ncbi.nlm.nih.gov/pubmed/37184246
https://doi.org/10.1002/bjs.11131
https://www.ncbi.nlm.nih.gov/pubmed/30861099
https://doi.org/10.1007/s00268-016-3460-y
https://doi.org/10.1186/s12957-021-02306-2
https://doi.org/10.1136/bmjopen-2020-040316
https://doi.org/10.1016/j.ejso.2017.04.003
https://doi.org/10.1097/SLA.0000000000004908
https://doi.org/10.1245/s10434-018-6625-0
https://doi.org/10.1093/bjs/znab436
https://www.ncbi.nlm.nih.gov/pubmed/35037019

J. Clin. Med. 2024, 13, 6205 12 of 15

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hwang, D.W.; Kim, H.J.; Lee, ].H.; Song, K.B.; Kim, M.-H.; Lee, S.K.; Choi, K.T.; Jun, I.-G.; Bang, J.-Y.; Kim, S.C. Effect of Enhanced
Recovery After Surgery Program on Pancreaticoduodenectomy: A Randomized Controlled Trial. J. Hepato-Biliary-Pancreat. Sci.
2019, 26, 360-369. [CrossRef] [PubMed]

Perinel, J.; Duclos, A.; Payet, C.; Bouffard, Y.; Lifante, ].C.; Adham, M. Impact of Enhanced Recovery Program after Surgery in
Patients Undergoing Pancreatectomy on Postoperative Outcomes: A Controlled before and after Study. Dig. Surg. 2020, 37, 47-55.
[CrossRef] [PubMed]

Ergenc, M.; Karpuz, S.; Ergenc, M.; Yegen, C. Enhanced Recovery after Pancreatic Surgery: A Prospective Randomized Controlled
Clinical Trial. J. Surg. Oncol. 2021, 124, 1070-1076. [CrossRef] [PubMed]

Lavu, H.; McCall, N.S.; Winter, ].M.; Burkhart, R.A.; Pucci, M.; Leiby, B.E.; Yeo, T.P.; Cannaday, S.; Yeo, C.J. Enhancing Patient
Outcomes While Containing Costs after Complex Abdominal Operation: A Randomized Controlled Trial of the Whipple
Accelerated Recovery Pathway. J. Am. Coll. Surg. 2019, 228, 415-424. [CrossRef]

Deng, X.; Cheng, X.; Huo, Z.; Shi, Y,; Jin, Z.; Feng, H.; Wang, Y.; Wen, C.; Qian, H.; Zhao, R.; et al. Modified Protocol for Enhanced
Recovery after Surgery Is Beneficial for Chinese Cancer Patients Undergoing Pancreaticoduodenectomy. Oncotarget 2017, §,
47841-47848. [CrossRef]

Kapritsou, M.; Papathanassoglou, E.D.; Konstantinou, E.A.; Korkolis, D.P.; Mpouzika, M.; Kaklamanos, I.; Giannakopoulou, M.
Effects of the Enhanced Recovery Program on the Recovery and Stress Response in Patients with Cancer Undergoing Pancreato-
duodenectomy. Gastroenterol. Nurs. 2020, 43, 146-155. [CrossRef]

Takagi, K.; Yoshida, R.; Yagi, T.; Umeda, Y.; Nobuoka, D.; Kuise, T.; Hinotsu, S.; Matsusaki, T.; Morimatsu, H.; Eguchi, J.; et al.
Effect of an Enhanced Recovery after Surgery Protocol in Patients Undergoing Pancreaticoduodenectomy: A Randomized
Controlled Trial. Clin. Nutr. 2019, 38, 174-181. [CrossRef]

NCCN. Pancreatic Adenocarcinoma; Guidelines Version 2; NCCN: Plymouth Meeting, PA, USA, 2024.

Gao, Z.; Wang, J.; Shen, S.; Bo, X.; Suo, T.; Ni, X,; Liu, H.; Huang, L.; Liu, H. The Impact of Preoperative Biliary Drainage on
Postoperative Outcomes in Patients with Malignant Obstructive Jaundice: A Retrospective Analysis of 290 Consecutive Cases at
a Single Medical Center. World ]. Surg. Oncol. 2022, 20, 7. [CrossRef]

Lu, B.; Chen, Y.; Qin, S.; Chen, J. Value of Preoperative Biliary Drainage in Pancreatic Head Cancer Patients with Severe
Obstructive Jaundice: A Multicenter Retrospective Study. Saudi |. Gastroenterol. 2024, 30, 154-161. [CrossRef]

Moole, H.; Bechtold, M.; Puli, S.R. Efficacy of Preoperative Biliary Drainage in Malignant Obstructive Jaundice: A Meta-Analysis
and Systematic Review. World J. Surg. Oncol. 2016, 14, 182. [CrossRef] [PubMed]

Amaral, M.].; Freitas, J.; Amaral, M.; Ser6dio, M.; Oliveira, R.C.; Donato, P.; Tralhao, J.G. Clinical Impact of Preoperative Biliary
Drainage in Patients with Ductal Adenocarcinoma of the Pancreatic Head. Diagnostics 2023, 13, 1281. [CrossRef]

Wang, D.; Lin, H.; Guan, C.; Zhang, X,; Li, P; Xin, C.; Yang, X.; Feng, Z.; Min, Y.; Gu, X,; et al. Impact of Preoperative Biliary
Drainage on Postoperative Complications and Prognosis after Pancreaticoduodenectomy: A Single-Center Retrospective Cohort
Study. Front. Oncol. 2022, 12, 1037671. [CrossRef] [PubMed]

Fang, Y.; Gurusamy, K.S.; Wang, Q.; Davidson, B.R.; Lin, H.; Xie, X.; Wang, C. Meta-Analysis of Randomized Clinical Trials on
Safety and Efficacy of Biliary Drainage before Surgery for Obstructive Jaundice. Br. J. Surg. 2013, 100, 1589-1596. [CrossRef]
Bineshfar, N.; Malekpour Alamdari, N.; Rostami, T.; Mirahmadi, A.; Zeinalpour, A. The Effect of Preoperative Biliary Drainage
on Postoperative Complications of Pancreaticoduodenectomy: A Triple Center Retrospective Study. BMC Surg. 2022, 22, 399.
[CrossRef] [PubMed]

Chu, J.; He, S; Ke, Y;; Liu, X.; Wang, P.; Zhang, W.; Qiu, G.; Wang, C.; Zhang, J.; Wang, G. The Effect of Preoperative Biliary
Drainage with or without Pancreatic Stenting on Complications after Pancreatoduodenectomy: A Retrospective Cohort Study.
Biomed Res. Int. 2021, 2021, 1-6. [CrossRef]

Conroy, T.; Pfeiffer, P; Vilgrain, V., Lamarca, A.; Seufferlein, T.; O'Reilly, EMM.; Hackert, T.; Golan, T.; Prager, G,
Haustermans, K,; et al. Pancreatic Cancer: ESMO Clinical Practice Guideline for Diagnosis, Treatment and Follow-Up.
Ann. Oncol. 2023, 34, 987-1002. [CrossRef]

Endo, Y.; Tanaka, M.; Kitago, M.; Yagi, H.; Abe, Y.; Hasegawa, Y.; Hori, S.; Nakano, Y.; Iwasaki, E.; Kitagawa, Y. Comparison
Between Plastic and Metallic Biliary Stent Placement for Preoperative Patients with Pancreatic Head Cancer: A Systematic Review
and Meta-Analysis. Ann. Surg. Oncol. 2024, 31, 1319-1327. [CrossRef]

Dorcaratto, D.; Hogan, N.M.; Mufioz, E.; Garcés, M.; Limongelli, P.; Sabater, L.; Ortega, J. Is Percutaneous Transhepatic Biliary
Drainage Better than Endoscopic Drainage in the Management of Jaundiced Patients Awaiting Pancreaticoduodenectomy? A
Systematic Review and Meta-Analysis. . Vasc. Interv. Radiol. 2018, 29, 676—687. [CrossRef]

Bassi, C.; Dervenis, C.; Butturini, G.; Fingerhut, A.; Yeo, C.; Izbicki, J.; Neoptolemos, J.; Sarr, M.; Traverso, W.; Buchler, M.
Postoperative Pancreatic Fistula: An International Study Group (ISGPF) Definition. Surgery 2005, 138, 8-13. [CrossRef]

Bassi, C.; Marchegiani, G.; Dervenis, C.; Sarr, M.; Abu Hilal, M.; Adham, M.; Allen, P; Andersson, R.; Asbun, HJ;
Besselink, M.G; et al. The 2016 Update of the International Study Group (ISGPS) Definition and Grading of Postoperative
Pancreatic Fistula: 11 Years After. Surgery 2017, 161, 584-591. [CrossRef] [PubMed]

Zhang, B.; Yuan, Q.; Li, S.; Xu, Z.; Chen, X,; Li, L.; Shang, D. Risk Factors of Clinically Relevant Postoperative Pancreatic Fistula
after Pancreaticoduodenectomy: A Systematic Review and Meta-Analysis. Medicine 2022, 101, e29757. [CrossRef] [PubMed]


https://doi.org/10.1002/jhbp.641
https://www.ncbi.nlm.nih.gov/pubmed/31152686
https://doi.org/10.1159/000496510
https://www.ncbi.nlm.nih.gov/pubmed/30799401
https://doi.org/10.1002/jso.26614
https://www.ncbi.nlm.nih.gov/pubmed/34287900
https://doi.org/10.1016/j.jamcollsurg.2018.12.032
https://doi.org/10.18632/oncotarget.18092
https://doi.org/10.1097/SGA.0000000000000417
https://doi.org/10.1016/j.clnu.2018.01.002
https://doi.org/10.1186/s12957-021-02476-z
https://doi.org/10.4103/sjg.sjg_296_23
https://doi.org/10.1186/s12957-016-0933-2
https://www.ncbi.nlm.nih.gov/pubmed/27400651
https://doi.org/10.3390/diagnostics13071281
https://doi.org/10.3389/fonc.2022.1037671
https://www.ncbi.nlm.nih.gov/pubmed/36439415
https://doi.org/10.1002/bjs.9260
https://doi.org/10.1186/s12893-022-01853-z
https://www.ncbi.nlm.nih.gov/pubmed/36401215
https://doi.org/10.1155/2021/5572395
https://doi.org/10.1016/j.annonc.2023.08.009
https://doi.org/10.1245/s10434-023-14523-y
https://doi.org/10.1016/j.jvir.2017.12.027
https://doi.org/10.1016/j.surg.2005.05.001
https://doi.org/10.1016/j.surg.2016.11.014
https://www.ncbi.nlm.nih.gov/pubmed/28040257
https://doi.org/10.1097/MD.0000000000029757
https://www.ncbi.nlm.nih.gov/pubmed/35776984

J. Clin. Med. 2024, 13, 6205 13 of 15

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Ricci, C.; Pecorelli, N.; Esposito, A.; Capretti, G.; Partelli, S.; Butturini, G.; Boggi, U.; Cucchetti, A.; Zerbi, A.; Salvia, R; et al.
Intraperitoneal Prophylactic Drain after Pancreaticoduodenectomy: An Italian Survey. Updates Surg. 2024, 76, 923-932. [CrossRef]
[PubMed]

McMillan, M.T.; Malleo, G.; Bassi, C.; Allegrini, V.; Casetti, L.; Drebin, J.A.; Esposito, A.; Landoni, L.; Lee, M.K.; Pulvirenti, A.; et al.
Multicenter, Prospective Trial of Selective Drain Management for Pancreatoduodenectomy Using Risk Stratification. Ann. Surg.
2017, 265, 1209-1218. [CrossRef] [PubMed]

Bassi, C.; Molinari, E.; Malleo, G.; Crippa, S.; Butturini, G.; Salvia, R.; Talamini, G.; Pederzoli, P. Early Versus Late Drain Removal
After Standard Pancreatic Resections. Ann. Surg. 2010, 252, 207-214. [CrossRef]

McMillan, M.T.; Malleo, G.; Bassi, C.; Butturini, G.; Salvia, R.; Roses, R.E.; Lee, M.K.; Fraker, D.L.; Drebin, J.A.; Vollmer, C.M.
Drain Management after Pancreatoduodenectomy: Reappraisal of a Prospective Randomized Trial Using Risk Stratification.
J. Am. Coll. Surg. 2015, 221, 798-809. [CrossRef]

Kawai, M.; Tani, M.; Terasawa, H.; Ina, S.; Hirono, S.; Nishioka, R.; Miyazawa, M.; Uchiyama, K.; Yamaue, H. Early Removal of
Prophylactic Drains Reduces the Risk of Intra-Abdominal Infections in Patients with Pancreatic Head Resection. Ann. Surg. 2006,
244, 1-7. [CrossRef]

Witzigmann, H.; Diener, M.K,; Kienk®étter, S.; Rossion, I.; Bruckner, T.; Barbel, W.; Pridohl, O.; Radulova-Mauersberger, O.; Lauer,
H.; Knebel, P; et al. No Need for Routine Drainage After Pancreatic Head Resection. Ann. Surg. 2016, 264, 528-537. [CrossRef]
Gurusamy, K.S.; Koti, R; Fusai, G.; Davidson, B.R. Somatostatin Analogues for Pancreatic Surgery. Cochrane Database Syst. Rev.
2013, 2013, CD008370. [CrossRef]

Lowy, A.M,; Lee, ].E; Pisters, PW.; Davidson, B.S.; Fenoglio, C.J.; Stanford, P; Jinnah, R.; Evans, D.B. Prospective, Randomized
Trial of Octreotide to Prevent Pancreatic Fistula after Pancreaticoduodenectomy for Malignant Disease. Ann. Surg. 1997, 226,
632-641. [CrossRef]

Yeo, C.J.; Cameron, J.L.; Lillemoe, K.D.; Sauter, PK.; Coleman, J.; Sohn, T.A.; Campbell, K.A.; Choti, M.A. Does Prophylactic
Octreotide Decrease the Rates of Pancreatic Fistula and Other Complications after Pancreaticoduodenectomy? Results of a
Prospective Randomized Placebo-Controlled Trial. Ann. Surg. 2000, 232, 419-429. [CrossRef] [PubMed]

Allen, PJ.; Gonen, M.; Brennan, M.E,; Bucknor, A.A.; Robinson, L.M.; Pappas, M.M.; Carlucci, K.E.; D’Angelica, M.I.; DeMatteo,
R.P; Kingham, T.P; et al. Pasireotide for Postoperative Pancreatic Fistula. N. Engl. |. Med. 2014, 370, 2014-2022. [CrossRef]
[PubMed]

Klein, M.; Warschkow, R.; Ukegjini, K.; Krstic, D.; Burri, P.; Chatziisaak, D.; Steffen, T.; Schmied, B.; Probst, P.; Tarantino, I. The
Influence of Delayed Gastric Emptying on Quality of Life after Partial Duodenopancreatectomy. Langenbeck’s Arch. Surg. 2024,
409, 155. [CrossRef] [PubMed]

Wente, M.N.; Bassi, C.; Dervenis, C.; Fingerhut, A.; Gouma, D.].; Izbicki, ].R.; Neoptolemos, J.P.; Padbury, R.T,; Sarr, M.G;
Traverso, L.W.; et al. Delayed Gastric Emptying (DGE) after Pancreatic Surgery: A Suggested Definition by the International
Study Group of Pancreatic Surgery (ISGPS). Surgery 2007, 142, 761-768. [CrossRef]

Panni, U,; Srivastava, R.; Bewley, A.; Williams, G.A.; Fields, R.C.; Sanford, D.E.; Hawkins, W.G.; Leigh, N.; Hammill, C.W.
Postoperative Proton Pump Inhibitors Are Associated with a Significantly Higher Rate of Delayed Gastric Emptying after
Pancreatoduodenectomy. HPB 2023, 25, 659-666. [CrossRef]

Martin Santos, S.; Sorribas Grifell, M.; Busquets Barenys, J.; Secanella Medayo, L.; Peldez Serra, N.; Carnaval, T.; Videla Ces, S.;
Fabregat Prous, J. Hypoalbuminemia and Advanced Age Are Risk Factors for Delayed Gastric Emptying after Pancreaticoduo-
denectomy. Nutr. Hosp. 2023, 40, 517-520. [CrossRef]

Dai, S.; Peng, Y.; Wang, G.; Yin, L.; Yan, H; Xi, C.; Guo, F; Chen, J.; Tu, M,; Lu, Z,; et al. Risk Factors of Delayed Gastric Emptying
in Patients after Pancreaticoduodenectomy: A Comprehensive Systematic Review and Meta-Analysis. Int. J. Surg. 2023, 109,
2096-2119. [CrossRef]

Li, T-Y,; Qin, C,; Zhao, B.-B.; Yang, X.-Y,; Li, Z.-R.; Wang, Y.-Y.; Guo, ].-C.; Han, X.-L.; Dai, M.-H.; Wang, W.-B. Risk Stratification
of Clinically Relevant Delayed Gastric Emptying after Pancreaticoduodenectomy. BMC Surg. 2023, 23, 222. [CrossRef]

Liu, J.; Xu, Y.T.; Kong, ].J.; Yu, G.S; Li, G.B.; Wang, ].P,; Zheng, Y.W. Risk Factors for Delayed Gastric Emptying after Laparoscopic
Pancreaticoduodenectomy: A Single-Center Experience of 1 000 Cases. Zhonghua Wai Ke Za Zhi 2023, 61, 887-893. [CrossRef]
Gu, Z; Du, Y.; Wang, P; Zheng, X.; He, J.; Wang, C.; Zhang, J. Development and Validation of a Novel Nomogram to
Predict Postoperative Pancreatic Fistula after Pancreatoduodenectomy Using Lasso-Logistic Regression: An International
Multi-Institutional Observational Study. Int. J. Surg. 2023, 109, 4027-4040. [CrossRef]

Zdanowski, A.H.; Wennerblom, J.; Rystedt, J.; Andersson, B.; Tingstedt, B.; Williamsson, C. Predictive Factors for Delayed
Gastric Emptying After Pancreatoduodenectomy: A Swedish National Registry-Based Study. World J. Surg. 2023, 47, 3289-3297.
[CrossRef] [PubMed]

Jing, W.; Wu, S.; Gao, S.; Shi, X.; Liu, W.; Ren, Y,; Ouyang, L.; Zheng, K.; Guo, S.; Wu, C; et al. Early Oral Feeding versus
Nasojejunal Early Enteral Nutrition in Patients Following Pancreaticoduodenectomy: A Propensity Score-Weighted Analysis of
428 Consecutive Patients. Int. |. Surg. 2024, 110, 229-237. [CrossRef] [PubMed]

Xie, E-L.; Ren, L.-J.; Xu, W.-D.; Xu, T.-L.; Ge, X.-Q.; Li, W.; Ge, X.-M.; Zhou, W.-K,; Li, K.; Zhang, Y.-H.; et al. Preoperative and
Postoperative Complications as Risk Factors for Delayed Gastric Emptying Following Pancreaticoduodenectomy: A Single-Center
Retrospective Study. World ]. Gastrointest. Surg. 2023, 15, 1941-1949. [CrossRef] [PubMed]


https://doi.org/10.1007/s13304-024-01836-0
https://www.ncbi.nlm.nih.gov/pubmed/38662308
https://doi.org/10.1097/SLA.0000000000001832
https://www.ncbi.nlm.nih.gov/pubmed/27280502
https://doi.org/10.1097/SLA.0b013e3181e61e88
https://doi.org/10.1016/j.jamcollsurg.2015.07.005
https://doi.org/10.1097/01.sla.0000218077.14035.a6
https://doi.org/10.1097/SLA.0000000000001859
https://doi.org/10.1002/14651858.CD008370.pub3
https://doi.org/10.1097/00000658-199711000-00008
https://doi.org/10.1097/00000658-200009000-00014
https://www.ncbi.nlm.nih.gov/pubmed/10973392
https://doi.org/10.1056/NEJMoa1313688
https://www.ncbi.nlm.nih.gov/pubmed/24849084
https://doi.org/10.1007/s00423-024-03345-5
https://www.ncbi.nlm.nih.gov/pubmed/38727871
https://doi.org/10.1016/j.surg.2007.05.005
https://doi.org/10.1016/j.hpb.2023.02.015
https://doi.org/10.20960/nh.04287
https://doi.org/10.1097/JS9.0000000000000418
https://doi.org/10.1186/s12893-023-02110-7
https://doi.org/10.3760/cma.j.cn112139-20230319-00115
https://doi.org/10.1097/JS9.0000000000000695
https://doi.org/10.1007/s00268-023-07175-2
https://www.ncbi.nlm.nih.gov/pubmed/37702776
https://doi.org/10.1097/JS9.0000000000000786
https://www.ncbi.nlm.nih.gov/pubmed/37755371
https://doi.org/10.4240/wjgs.v15.i9.1941
https://www.ncbi.nlm.nih.gov/pubmed/37901734

J. Clin. Med. 2024, 13, 6205 14 of 15

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Meng, L.; Li, J.; Ouyang, G.; Li, Y,; Cai, Y.; Wu, Z.; Peng, B. Delayed Gastric Emptying after Laparoscopic Pancreaticoduodenec-
tomy: A Single-Center Experience of 827 Cases. BMC Surg. 2024, 24, 145. [CrossRef]

Quero, G.; Fiorillo, C.; Menghi, R.; Rosa, F; Massimiani, G.; Schena, C.A.; De Sio, D.; Laterza, V.; Lucinato, C.; Papa, V.; et al.
Preliminary Evaluation of Two-Row versus Three-Row Circular Staplers for Colorectal Anastomosis after Rectal Resection: A
Single-Center Retrospective Analysis. Int. J. Colorectal Dis. 2022, 37, 2501-2510. [CrossRef]

Massidda, M.; Rocchi, C.; Tomassini, G.; Vadala di Prampero, S.E.; Cossu Rocca, P.; Tondolo, V.; Manzoni, G.; Bulajic, M. Gastric
Duplication Cyst: A Challenging EUS Differential Diagnosis between Subepithelial Gastric Lesion and Exophytic Pancreatic
Cystic Neoplasm-a Case Report and a Literature Review. Clin. J. Gastroenterol. 2022, 15, 560-567. [CrossRef]

Squitti, R.; Reale, G.; Tondolo, V.; Crescenti, D.; Bellini, S.; Moci, M.; Caliandro, P.; Padua, L.; Rongioletti, M. Imbalance of Essential
Metals in Traumatic Brain Injury and Its Possible Link with Disorders of Consciousness. Int. |. Mol. Sci. 2023, 24, 6867. [CrossRef]
Quero, G.; Fiorillo, C.; Menghi, R.; Cina, C.; Galiandro, F.; Longo, F.; Sofo, F.; Rosa, E; Tortorelli, A.P.; Giustiniani, M.C.; et al. Total
Mesopancreas Excision for Periampullary Malignancy: A Single-Center Propensity Score-Matched Comparison of Long-Term
Outcomes. Langenbeck’s Arch. Surg. 2020, 405, 303-312. [CrossRef] [PubMed]

Eisenberg, ].D.; Rosato, E.L.; Lavu, H.; Yeo, C.J.; Winter, ].M. Delayed Gastric Emptying After Pancreaticoduodenectomy: An
Analysis of Risk Factors and Cost. J. Gastrointest. Surg. 2015, 19, 1572-1580. [CrossRef]

Afaneh, C.; Gerszberg, D.; Slattery, E.; Seres, D.S.; Chabot, J.A.; Kluger, M.D. Pancreatic Cancer Surgery and Nutrition Manage-
ment: A Review of the Current Literature. Hepatobiliary Surg. Nutr. 2015, 4, 59-71. [CrossRef]

Uravié, M.; Zeli¢, M.; Petrogié, N.; TokmadZié, V.S.; Stimac, D.; Susti¢, A. Effect of Pyloric Dilatation on Gastric Emptying after
Pylorus-Preserving Pancreaticoduodenectomy. Hepatogastroenterology 2011, 58, 2144-2147. [CrossRef] [PubMed]

Bergeat, D.; Merdrignac, A.; Robin, F; Gaignard, E.; Rayar, M.; Meunier, B.; Beloeil, H.; Boudjema, K.; Laviolle, B.; Sulpice, L.
Nasogastric Decompression vs. No Decompression After Pancreaticoduodenectomy. JAMA Surg. 2020, 155, €202291. [CrossRef]
[PubMed]

Ammar, K.; Varghese, C.; Thejasvin, K.; Prabakaran, V.; Robinson, S.; Pathak, S.; Dasari, B.V.; Pandanaboyana, S. Impact of
Routine Nasogastric Decompression versus No Nasogastric Decompression after Pancreaticoduodenectomy on Perioperative
Outcomes: Meta-Analysis. BJS Open 2021, 5, zrab111. [CrossRef]

Hiittner, EJ.; Klotz, R.; Ulrich, A.; Biichler, M.W.; Probst, .; Diener, M.K. Antecolic versus Retrocolic Reconstruction after Partial
Pancreaticoduodenectomy. Cochrane Database Syst. Rev. 2022, 1, CD011862. [CrossRef]

Ma, S.; Li, Q.; Dai, W.; Pan, F. Pancreaticogastrostomy versus Pancreaticojejunostomy. J. Surg. Res. 2014, 192, 68-75. [CrossRef]
Lei, P; Fang, J.; Huang, Y.; Zheng, Z.; Wei, B.; Wei, H. Pancreaticogastrostomy or Pancreaticojejunostomy? Methods of Digestive
Continuity Reconstruction after Pancreaticodudenectomy: A Meta-Analysis of Randomized Controlled Trials. Int. J. Surg. 2014,
12, 1444-1449. [CrossRef]

Kawai, M.; Tani, M.; Hirono, S.; Miyazawa, M.; Shimizu, A.; Uchiyama, K.; Yamaue, H. Pylorus Ring Resection Reduces Delayed
Gastric Emptying in Patients Undergoing Pancreatoduodenectomy. Ann. Surg. 2011, 253, 495-501. [CrossRef] [PubMed]

Tani, M.; Terasawa, H.; Kawai, M.; Ina, S.; Hirono, S.; Uchiyama, K.; Yamaue, H. Improvement of Delayed Gastric Emptying in
Pylorus-Preserving Pancreaticoduodenectomy: Results of a Prospective, Randomized, Controlled Trial. Ann. Surg. 2006, 243,
316-320. [CrossRef] [PubMed]

Varghese, C.; Bhat, S.; Wang, T.H.-H.; O’Grady, G.; Pandanaboyana, S. Impact of Gastric Resection and Enteric Anastomotic
Configuration on Delayed Gastric Emptying after Pancreaticoduodenectomy: A Network Meta-Analysis of Randomized Trials.
BJS Open 2021, 5, zrab035. [CrossRef]

Tamandl, D.; Sahora, K.; Prucker, J.; Schmid, R.; Holst, J.; Miholic, J.; Goetzinger, P.; Gnant, M. Impact of the Reconstruction
Method on Delayed Gastric Emptying After Pylorus-Preserving Pancreaticoduodenectomy: A Prospective Randomized Study.
World J. Surg. 2014, 38, 465-475. [CrossRef]

Hartel, M. Effect of Antecolic Reconstruction on Delayed Gastric Emptying After the Pylorus-Preserving Whipple Procedure.
Arch. Surg. 2005, 140, 1094. [CrossRef] [PubMed]

Hackert, T.; Probst, P.; Knebel, P.; Doerr-Harim, C.; Bruckner, T.; Klaiber, U.; Werner, ]J.; Schneider, L.; Michalski, C.W.;
Strobel, O.; et al. Pylorus Resection Does Not Reduce Delayed Gastric Emptying After Partial Pancreatoduodenectomy: A
Blinded Randomized Controlled Trial (PROPP Study, DRKS00004191). Ann. Surg. 2018, 267, 1021-1027. [CrossRef] [PubMed]
Kakaei, E;; Fakhri, M.A.; Azizi, A.; Asvadi Kermani, T.; Tarvirdizade, K.; Sanei, B. Effects of Antecolic versus Retrocolic Duodeno-
jejunostomy on Delayed Gastric Emptying after Pyloric Preserving Pancreaticoduodenectomy in Patients with Periampullary
Tumors. Asian J. Surg. 2019, 42, 963-968. [CrossRef] [PubMed]

Qiu, J.; Li, M.; Du, C. Antecolic Reconstruction Is Associated with a Lower Incidence of Delayed Gastric Emptying Compared to
Retrocolic Technique after Whipple or Pylorus-Preserving Pancreaticoduodenectomy. Medicine 2019, 98, e16663. [CrossRef]
Toyama, H.; Matsumoto, I.; Mizumoto, T.; Fujita, H.; Tsuchida, S.; Kanbara, Y.; Kadowaki, Y.; Maeda, H.; Okano, K,
Fukuoka, M.; et al. Influence of the Retrocolic Versus Antecolic Route for Alimentary Tract Reconstruction on Delayed Gastric
Emptying After Pancreatoduodenectomy. Ann. Surg. 2021, 274, 935-944. [CrossRef]

Quero, G.; Menghi, R.; Fiorillo, C.; Laterza, V.; De Sio, D.; Schena, C.A.; Di Cesare, L.; Cina, C.; Longo, F,; Rosa, F; et al. The Impact
of Gastrojejunostomy Orientation on Delayed Gastric Emptying after Pancreaticoduodenectomy: A Single Center Comparative
Analysis. HPB 2022, 24, 654-663. [CrossRef]


https://doi.org/10.1186/s12893-024-02447-7
https://doi.org/10.1007/s00384-022-04283-8
https://doi.org/10.1007/s12328-022-01619-3
https://doi.org/10.3390/ijms24076867
https://doi.org/10.1007/s00423-020-01873-4
https://www.ncbi.nlm.nih.gov/pubmed/32333095
https://doi.org/10.1007/s11605-015-2865-5
https://doi.org/10.3978/j.issn.2304-3881.2014.08.07
https://doi.org/10.5754/hge11163
https://www.ncbi.nlm.nih.gov/pubmed/22024087
https://doi.org/10.1001/jamasurg.2020.2291
https://www.ncbi.nlm.nih.gov/pubmed/32667635
https://doi.org/10.1093/bjsopen/zrab111
https://doi.org/10.1002/14651858.CD011862.pub2
https://doi.org/10.1016/j.jss.2014.05.015
https://doi.org/10.1016/j.ijsu.2014.10.024
https://doi.org/10.1097/SLA.0b013e31820d98f1
https://www.ncbi.nlm.nih.gov/pubmed/21248633
https://doi.org/10.1097/01.sla.0000201479.84934.ca
https://www.ncbi.nlm.nih.gov/pubmed/16495694
https://doi.org/10.1093/bjsopen/zrab035
https://doi.org/10.1007/s00268-013-2274-4
https://doi.org/10.1001/archsurg.140.11.1094
https://www.ncbi.nlm.nih.gov/pubmed/16301447
https://doi.org/10.1097/SLA.0000000000002480
https://www.ncbi.nlm.nih.gov/pubmed/28885510
https://doi.org/10.1016/j.asjsur.2019.01.007
https://www.ncbi.nlm.nih.gov/pubmed/30792049
https://doi.org/10.1097/MD.0000000000016663
https://doi.org/10.1097/SLA.0000000000004072
https://doi.org/10.1016/j.hpb.2021.09.015

J. Clin. Med. 2024, 13, 6205 15 of 15

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Fearon, K.; Strasser, F; Anker, S.D.; Bosaeus, I.; Bruera, E.; Fainsinger, R.L.; Jatoi, A.; Loprinzi, C.; MacDonald, N;
Mantovani, G.; et al. Definition and Classification of Cancer Cachexia: An International Consensus. Lancet Oncol. 2011, 12,
489-495. [CrossRef] [PubMed]

Porporato, PE. Understanding Cachexia as a Cancer Metabolism Syndrome. Oncogenesis 2016, 5, €200. [CrossRef]

Pezzilli, R.; Caccialanza, R.; Capurso, G.; Brunetti, O.; Milella, M.; Falconi, M. Pancreatic Enzyme Replacement Therapy in
Pancreatic Cancer. Cancers 2020, 12, 275. [CrossRef]

Bouloubasi, Z.; Karayiannis, D.; Pafili, Z.; Almperti, A.; Nikolakopoulou, K.; Lakiotis, G.; Stylianidis, G.; Vougas, V. Re-Assessing
the Role of Peri-Operative Nutritional Therapy in Patients with Pancreatic Cancer Undergoing Surgery: A Narrative Review.
Nutr. Res. Rev. 2024, 37, 121-130. [CrossRef]

Wischmeyer, P.E.; Carli, F,; Evans, D.C.; Guilbert, S.; Kozar, R.; Pryor, A.; Thiele, R.H.; Everett, S.; Grocott, M.; Gan, T.J.; et al.
American Society for Enhanced Recovery and Perioperative Quality Initiative Joint Consensus Statement on Nutrition Screening
and Therapy Within a Surgical Enhanced Recovery Pathway. Anesth. Analg. 2018, 126, 1883-1895. [CrossRef] [PubMed]

Fan, Y,; Li,N.; Zhang, J.; Fu, Q.; Qiu, Y.; Chen, Y. The Effect of Inmunonutrition in Patients Undergoing Pancreaticoduodenectomy:
A Systematic Review and Meta-Analysis. BMC Cancer 2023, 23, 351. [CrossRef] [PubMed]

Trestini, I.; Cintoni, M.; Rinninella, E.; Grassi, F.; Paiella, S.; Salvia, R.; Bria, E.; Pozzo, C.; Alfieri, S.; Gasbarrini, A.; et al. Neoadju-
vant Treatment: A Window of Opportunity for Nutritional Prehabilitation in Patients with Pancreatic Ductal Adenocarcinoma.
World J. Gastrointest. Surg. 2021, 13, 885-903. [CrossRef]

Gianotti, L.; Besselink, M.G.; Sandini, M.; Hackert, T.; Conlon, K.; Gerritsen, A.; Griffin, O.; Fingerhut, A.; Probst, P;
Abu Hilal, M; et al. Nutritional Support and Therapy in Pancreatic Surgery: A Position Paper of the International Study Group
on Pancreatic Surgery (ISGPS). Surgery 2018, 164, 1035-1048. [CrossRef]

McNicol, E.D.; Ferguson, M.C.; Haroutounian, S.; Carr, D.B.; Schumann, R. Single Dose Intravenous Paracetamol or Intravenous
Propacetamol for Postoperative Pain. Cochrane Database Syst. Rev. 2016, 2016, CD007126. [CrossRef] [PubMed]
Teerawattananon, C.; Tantayakom, P.; Suwanawiboon, B.; Katchamart, W. Risk of Perioperative Bleeding Related to Highly
Selective Cyclooxygenase-2 Inhibitors: A Systematic Review and Meta-Analysis. Semin. Arthritis Rheum. 2017, 46, 520-528.
[CrossRef]

Block, B.M,; Liu, S.S.; Rowlingson, A.J.; Cowan, A.R.; Cowan, J.J.A.; Wu, C.L. Efficacy of Postoperative Epidural Analgesia. JAMA
2003, 290, 2455. [CrossRef]

Werawatganon, T.; Charuluxananan, S. Patient Controlled Intravenous Opioid Analgesia versus Continuous Epidural Analgesia
for Pain after Intra-Abdominal Surgery. Cochrane Database Syst. Rev. 2005, 2005, CD004088. [CrossRef]

Popping, D.M.; Elia, N.; Marret, E.; Remy, C.; Tramér, M.R. Protective Effects of Epidural Analgesia on Pulmonary Complications
after Abdominal and Thoracic Surgery: A Meta-Analysis. Arch. Surg. 2008, 143, 990-999; discussion 1000. [CrossRef]

Guay, J.; Nishimori, M.; Kopp, S. Epidural Local Anaesthetics versus Opioid-Based Analgesic Regimens for Postoperative
Gastrointestinal Paralysis, Vomiting and Pain after Abdominal Surgery. Cochrane Database Syst. Rev. 2016, 7, CD001893. [CrossRef]
Salicath, J.H.; Yeoh, E.C.; Bennett, M.H. Epidural Analgesia versus Patient-Controlled Intravenous Analgesia for Pain Following
Intra-Abdominal Surgery in Adults. Cochrane Database Syst. Rev. 2018, 8, CD010434. [CrossRef] [PubMed]

Siddiqui, M.R.S.; Sajid, M.S.; Uncles, D.R.; Cheek, L.; Baig, M.K. A Meta-Analysis on the Clinical Effectiveness of Transversus
Abdominis Plane Block. J. Clin. Anesth. 2011, 23, 7-14. [CrossRef] [PubMed]

Brummett, C.M.; Waljee, J.E; Goesling, J.; Moser, S.; Lin, P.; Englesbe, M.].; Bohnert, A.S.B.; Kheterpal, S.; Nallamothu, B.K. New
Persistent Opioid Use After Minor and Major Surgical Procedures in US Adults. JAMA Surg. 2017, 152, €170504. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/S1470-2045(10)70218-7
https://www.ncbi.nlm.nih.gov/pubmed/21296615
https://doi.org/10.1038/oncsis.2016.3
https://doi.org/10.3390/cancers12020275
https://doi.org/10.1017/S0954422423000100
https://doi.org/10.1213/ANE.0000000000002743
https://www.ncbi.nlm.nih.gov/pubmed/29369092
https://doi.org/10.1186/s12885-023-10820-7
https://www.ncbi.nlm.nih.gov/pubmed/37069556
https://doi.org/10.4240/wjgs.v13.i9.885
https://doi.org/10.1016/j.surg.2018.05.040
https://doi.org/10.1002/14651858.CD007126.pub3
https://www.ncbi.nlm.nih.gov/pubmed/27213715
https://doi.org/10.1016/j.semarthrit.2016.07.008
https://doi.org/10.1001/jama.290.18.2455
https://doi.org/10.1002/14651858.CD004088.pub2
https://doi.org/10.1001/archsurg.143.10.990
https://doi.org/10.1002/14651858.CD001893.pub2
https://doi.org/10.1002/14651858.CD010434.pub2
https://www.ncbi.nlm.nih.gov/pubmed/30161292
https://doi.org/10.1016/j.jclinane.2010.05.008
https://www.ncbi.nlm.nih.gov/pubmed/21296242
https://doi.org/10.1001/jamasurg.2017.0504
https://www.ncbi.nlm.nih.gov/pubmed/28403427

	Introduction 
	Materials and Methods 
	Discussion 
	Preoperative Biliary Drainage 
	Who to Drain? 
	How to Drain? 

	POPF 
	Peri-Anastomotic Drainage 
	Somatostatins Prophylaxis 

	DGE 
	Nasogastric Tube 
	Surgical Techniques 

	Pre- and Post-Operative Nutrition 
	Post-Operative Analgesia 
	Non-Opioid Analgesics 
	Epidural Analgesia 
	Transversus Abdominis Plane (TAP) Block 
	Opioid Drugs 


	Conclusions 
	References

