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Introduction

The incidence of pancreatic cancer appears to have increased steadily in
many countries for most of the 20™ century. It is the fourth and fifth most

common cancer in men and women respectively (Jemal et al., 2006).

Pancreatico-duodenectomy (PD) has become accepted as a safe and
appropriate surgical treatment providing the possibility of cure for patients with
carcinoma of head of pancreas. But it can also be performed for other
pathologies as periampullary cancers, distal cholangiocarcinoma, carcinoma of
the ampulla, carcinoma of duodenum, large neuroendocrine tumors of
pancreatic head and also sometimes for severe chronic pancreatitis involving
the head of the pancreas complicated by bile duct strictures ( Williamson and
Usatoff, 2000).

Both the operative mortality and postoperative morbidity following PD has
improved by the development of specialized units with increased experience
and the necessary resources for optimal care. The postoperative mortality in non
specialized centers often exceeds 20% but is around 6% or less in specialized
centers. However, the morbidity rate even in specialized centers is still high
between 30-60 percent (Kingsnorth, 1997; Neoptolemos et al., 1997 and
Halloran et al., 2002). The relatively high incidence of postoperative
complications refers to the complexity of surgery with multiple anastomoses of
different types and the rather poor nutritional status and high background

comorbidity of the patient group (Halloran et al., 2002).

It is noteworthy that although the morbidity varies from centre to centre, the
median hospital stay is of a very similar order (13-18 days). This suggests that
some centers with an average hospital stay are under reporting their

complications (Halloran et al., 2002).

The most common postoperative complications following (PD) is delayed

gastric emptying (DGE) occurring in 25 % - 70 % with an average of 30% of
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patients (Ohwada et al., 2001), pancreatic fistula in 8-30% of patients (Sampaio
et al., 1998 and Sato et al., 1998), gastrointestinal haemorrhage in 5-10 % of
patients, operative site haemorrhage in 2% of cases, biliary leakage, intra-
abdominal abscess, wound infection and pain (Chew et al., 1997 and Rumstadt
et al., 1998). The main systemic complications are organ failure (cardiac,
hepatic, pulmonary and renal) and pancreatitis (Spanknebele and Conlon,
2001).

In the last two decades, delayed gastric emptying (DGE) has come on
the front scene as the leading cause of postoperative complications following
pancreatic surgery. For many years after Warshaw’s and Torchiana first
description of this clinical entity in seven out of eight patients undergoing PD,
pessimistic approaches for pancreatic cancer arising from dismal prognosis of
the disease, as well as from high mortality and morbidity rates of PD, prevented
the attendance of surgeons to “secondary” matters, such as DGE (Miedema et
al., 1992 and Gudjonsson, 1995).

Although DGE is not associated with mortality, it can jeopardize
nutritional status and increases the postoperative hospital stay and costs. The
wide range of occurrence of DGE in the different studies can be explained
partially by differences in the definition of this complication (Ohwada et al.,
2001). A variety of definitions have been reported, such as the inability to
tolerate a regular diet by the 10™ postoperative day (Braasch et al. ,1984) or
14™ postoperative day (Miedema et al., 1992) or the start of a liquid diet after
>7 days ( Patel et al.,1995). But in recent years, the most widely acceptable
definition for DGE is gastric stasis requiring nasogastric intubation >10 days
following the procedure or when a solid diet cannot be tolerated on or before

the 14™ postoperative day (Van Berge Henegouwen et al., 1997).

A wide range of causative mechanisms has been proposed to be the culprit
for the occurrence of DGE. These include absence of hormonal stimulation

(motilin) due to resection of the duodenum (Tanaka and Sarr, 1988), ischemia
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of the pylorus and antrum after ligation of the right gastric and gastroduodenal
arteries (Itani et al., 1986), denervation of the stomach and duodenum due to
radical resection of the surrounding tissue (Tanaka et al., 2000), postoperative
pylorospasm (Kim et al., 2005) and gastroparesis secondary to postoperative
intra-abdominal complications (Miedema et al.,, 1992). Other functional
abnormalities include pancreatic fibrosis (Murakami et al., 2002), preoperative
cholangitis (Park et al., 2003), postoperative pancreatitis (Lin and Lin, 1999),
alternation of the endocrinologic millicau (Kim et al., 1987) and torsion or

angulation of the reconstructed alimentary tract (Ueno et al., 1995).

The ill-defined etiologies in combination with the absence of a uniform
definition for DGE comprise the basis of the existing debate. In addition, as a
result of the tendency most surgeons have to preserve anatomic and functional
structures in an attempt to improve the quality of life of the patient, various
modifications of PD have emerged that make comparative studies difficult to

interpret (Seiler et al., 2005).

Various techniques are available to study gastric emptying, all of them
having specific advantages and disadvantages. Since the introduction of
radionuclide gastric emptying tests, considerable improvement has been
achieved in both methodology and operational equipment, and scintigraphy has
become the ‘gold standard’ for measurements of gastric emptying in research

and in the clinical setting (Hellstrom et al., 2006).

The standard treatment of early delayed gastric emptying after PD was
largely supportive, incorporating prolonged nasogastric tube decompression
combined with nutritional support by parenteral or enteral routes. The presence
of mechanical obstruction at duodeno-jejunostomy or gastro-jejunostomy must
be excluded by upper gastrointestinal series or endoscopy (Yeo et I., 1995).
Prokinetic agents as motilin agonist (erythromycin) and S5HT4-agonists
(cisapride) have been used frequently with a variety of success (Conlon et al.,
1996).



