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Postoperative pancreatic fistula (POPF) is one of the most critical complications after pancreatic surgery. The relationship
between sarcopenia and outcomes following this type of surgery is debated. There is increasing evidence that sarcopenia
should be considered in the preoperative risk assessment and treatment decision making in patients undergoing
pancreatic surgery.
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| 1. Introduction

Pancreatic surgery is technically complex and associated with significant postoperative morbidity, mortality, and prolonged
hospitalisation. In recent decades, although survival after pancreatic surgery has improved due to recent advancements in
perioperative management and operative technique, many patients still develop complications.

Pancreatoduodenectomy is the gold standard in the treatment of pancreatic, periampullary, and distal bile duct
malignancies and should only be performed in centres with high expertise in this type of surgery. Postoperative pancreatic
fistula (POPF) is one of the most common and relevant complications following this procedure.

Many possible risk factors of POPF have been identified, such as male gender, higher body mass index, prior history of
cholangitis, cardiovascular disease, benign rather than malignant indication, extra-pancreatic tumour location, blood loss,
soft parenchymal texture, narrow pancreatic duct width (<3 mm), absence of intraoperative blood transfusion, and higher
fluid amylase on postoperative day 1 [,

The evaluation of the nutritional status of patients undergoing pancreatic surgery has been receiving increasing attention,
especially in recent years, and according to a position paper of the International Study Group on Pancreatic Surgery
(ISGPS), the measurement of nutritional status should be part of the routine preoperative assessment, as malnutrition is a
known risk factor for surgery-related complications. The group also suggests considering, in addition to the patient’s
weight loss and body mass index, the measurement of sarcopenia and sarcopenic obesity 2],

Sarcopenia seems to be associated with poorer survival, higher postoperative morbidity, and mortality in patients
undergoing pancreatic surgery. It can be assessed by the routine preoperative staging CT, but its role in surgical
outcomes is still unclear. In particular, its role in the occurrence of POPF is debated.

There is increasing evidence that sarcopenia should be considered in the preoperative risk assessment and treatment
decision making in patients undergoing pancreatic surgery 43!,

Predicting POPF using a combination of objective preoperative CT measurements could be very useful. Body composition
parameters could be evaluated routinely, easily, and at no additional cost.

| 2. Sarcopenia and Pancreatic Fistula after Pancreatic Surgery

Many risk factors for POPF after pancreatic surgery are known. Researchers investigated the impact of sarcopenia on the
occurrence of POPF.

The role of sarcopenia in POPF formation after pancreatic surgery, and following pancreatoduodenectomy and distal
pancreatectomy specifically, is still controversial in the literature. A better definition of its role could lead to strategies to
reduce complications associated with POPF.



The results showed no clear differences in the incidence of POPF between sarcopenic and non-sarcopenic patients
undergoing pancreatic surgery. Six of the twenty-one studies observed a statistically significant effect of sarcopenia, but
the data showed an unclear picture of its role in POPF formation. According to Nishida et al. [l and Linder et al. [,
sarcopenia contributed to the occurrence of POPF, while Amrani et al. B Suietal @ Boxetal 29 and Tsukagoshi et al.
(14 reported that sarcopenia was a protective factor for POPF. Centonze et al. 12 showed a significant difference only for
grade C POPF.

An important point to consider is the surgical procedure performed. The occurrence of POPF after
pancreatoduodenectomy usually has different causing factors than after distal pancreatectomy.

Seventeen of the twenty-one studies were conducted on patients undergoing pancreatoduodenectomy, but only five
studies BRI renorted a significant difference in POPF between the two groups. In order to better understand these
findings, researchers also conducted a sub-analysis focusing on the grade of POPF among the studies. Three studies
showed a significant difference in the occurrence of clinically relevant POPF (CR-POPF).

Only one study included patients undergoing distal pancreatectomy X3l There is little evidence in the medical literature on
this topic.

Sarcopenia is a common condition among patients undergoing pancreatic surgery, but different definitions and cut-offs
have been used to define it. In order to better understand its role in this and other fields, a standardisation of its definition
is mandatory.

According to a consensus document elaborated by a Special Interest Group within ESPEN in 2010, diagnosis of
sarcopenia should be based on the combined presence of low muscle mass (criterion 1) and low gait speed (criterion 2).
Criterion 1 is defined as a percentage of muscle mass = 2 standard deviations below the mean measured in young adults
of the same sex and ethnic background. Criterion 2 can be considered as a walking speed below 0.8 m/s in the 4 m
walking test 141,

In 2010, the European Working Group on Sarcopenia in Older People defined sarcopenia (EWGSOP) as documentation
of low muscle mass (criterion 1) plus documentation of either low muscle strength (criterion 2) or low physical
performance (criterion 3). According to the group, one of the techniques that can be used to assess muscle mass in
research and routine clinical practice is computed tomography (CT) 121,

In 2019, a revised European consensus on the definition and diagnosis of sarcopenia was published. Probable
sarcopenia is identified by low muscle strength (criterion 1). Diagnosis is confirmed by additional documentation of low
muscle quantity or quality (criterion 2). If criteria 1, 2, and 3 (low physical performance) are all met, sarcopenia is
considered severe. Lumbar third vertebra imaging by computed tomography is considered among the techniques that can
be used to detect low muscle mass 1€,

Researchers studied the role of sarcopenia in the risk of POPF, but other factors such as visceral adiposity and

sarcopenic visceral obesity should be considered and could play a role in this field [LZLEI[19][20][21][22]

Preoperative nutritional status and malnutrition should be carefully evaluated, as malnutrition could be responsible for the
attenuated healing process of pancreatic anastomosis.

In order to adequately assess the role of sarcopenia, researchers should also evaluate data on the state of nutrition of
patients, parenteral nutrition, and jejunostomy. The trend of a lower POPF rate in sarcopenic patients than in non-
sarcopenic patients found in researchers' study could be explained by the perioperative nutritional supplementation in
sarcopenic patients, but more studies are needed to clarify these findings.

The evaluation of sarcopenia, and body composition parameters in general, should be considered in the preoperative risk
stratification and the clinical decision making for patients undergoing pancreatic surgery [EI29123124] |t can be easily
examined on routine preoperative CT scans and could be useful, combined with the assessment of perioperative clinical
features, to identify high-risk patients and improve perioperative management strategies 211251,

In researchers' centre, researchers carefully evaluate the nutritional status of all patients undergoing pancreatic surgery.
Weight loss and BMI are assessed routinely. Serum albumin and protein levels are always considered preoperatively. If
surgery can be delayed safely, researchers avoid operating on patients with albuminemia < 2.8 g/dL and proteinemia <
5.5 g/dL. In these cases, nutritional counselling is performed, and nutritional supplements are provided until the
aforementioned values are achieved, if possible, before performing surgery. In case of the detection of sarcopenia in the



preoperative CT scans, muscle strength and physical performance should be assessed. Perioperative nutritional

supplementation should be considered, especially in high-risk patients.

If the role of sarcopenia in POPF formation were to be confirmed, nutrition therapy and perioperative rehabilitation could

help to prevent the occurrence of POPF [,

Preoperative exercise and nutritional support should be considered and implemented to improve the physical status of

patients with a high risk of anastomotic leak. Medications to reduce the risk of POPF such as somatostatin analogues

could be used for prophylaxis in selected patients.
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