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Upon the development of modern diagnostics in recent
years, there has been an increase in the incidence of ma-
lignant tumors of the hepatobiliary area and the number
of radical surgical resections (for example, the incidence
of pancreatic cancer in 2018 in Ukraine is almost 2 times
higher than in the world) (11.2 and 6.0, respectively, per
100 thousand population). A similar situation with mortal-
ity rates - 8.7 in Ukraine and 4.5 in the world per 100 thou-
sand population) [1, 2].

A method of choice for the treatment of the pancreato-
biliary zone tumors, as well as chronic paraduodenal pan-
creatitis (Groove’s pancreatitis), is pancreaticoduodenecto-
my "PD" [3]. For now, there are many different techniques of
pancreaticoduodenectomy, which should prevent postop-
erative complications and tumoral recurrence.

The well-known world centers report a reduction in moz-
tality after the PD to less than 5%. Despite such success, the
level of postoperative complications remains high - 40 - 60%
[4]. Specific complications after pancreaticoduodenectomy
include external pancreatic fistula, delayed gastric emptying
(DGE), bile leak, failure of duodenojejunostomy and gas-
trojejunostomy, intraabdominal fluid collection and hem-
orrhage. The most common complication of the early post-
operative period, which worsens the general condition of
the patient and also causes significant discomfort, is delayed
gastric emptying with a frequency of 20 - 55% according to
various authors [5-7].

DGE constitutes an urgent clinical problem, being one
of the most common complications, which has a notable
impact on patients' recovery, length of hospital stay, quality
of life, and delay of further appropriate treatments (e.g,, ini-
tiation of adjuvant chemotherapy) after PD [8]. This com-
plication is considered a functional disorder or physiolog-

ical motor regulation of the stomach, which may be possi-
bly dependent on the technique of gastro- and duodeno-
jejunostomy. The International Study Group on Pancreatic
Surgery (ISGPS) has developed an objective and generally
accepted definition of the DGE, based on severity and clin-
ical impact [9, 10]: vomiting, inability to take oral food, de-
layed contrast in the stomach more than 4 hours after X-ray
examination and reinsertion of the nasogastric tube after
its removal. Three stages (A, B and C) were identified, bas-
ing on influence on clinical course and postoperative man-
agement (see lable) [11]. The proposed definition, which in-
cludes clinical evaluation of the DHE, will allow an objec-
tive and accurate comparison of future clinical trials and
will facilitate new interventions and surgical techniques in
the field of pancreatic surgery.

The implementation of the consensus definition of ISGPS
in clinical practice should standardize the concept of the
DGE and provide a common basis on which to analyze the
results in different surgical facilities. For the first time the
DGE was described as gastroparesis after PD [12]; there-
fore, these patients should not be classified as having a DGE,
whereas some authors may have treated such cases as hav-
ing tis disorder. This confusion have occurred because the
ISGPS criteria did not mention the presence or absence of
concomitant complications, exceptions, and methods for
the gastroparesis estimation and the cause of the DGE as-
sessment, although the criteria were simple, objective, and
measurable. Clarification of the definition is necessary for
further analysis of the DGE etiology. The risk factors for DGE
are divided into preoperative, intra- and postoperative [13].
Preoperative factors include diabetes mellitus; endobiliary
stenting, while the intraoperative - the placement of in-
tra-abdominal drainages; preservation of the pylorus or not,
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The International Study Group of Pancreatic Surgery definition of delayed gastric emptying after pancreatic

surgery
Degree of DGE Need for a nasogastric tube Ur(l)?:ll c;nt;)alt((;l%r;itl‘):os%hd Vocr)r?gégs/?;izzf:on Use of prokinetics
A 4-7 days or re-staging > POD 3 7 +/- +/-
B 8-14 days or re-staging > POD 7 14 + +
C > 14 days or re-staging > POD 14 21 + +
Note. DGE, delayed gastric emptying; POD, postoperative day.

retrocolic and antecolic gastroenterostomy or duodenoen-
terostomy; condition of the pancreas, vascular reconstruc-
tion, and postoperative - pancreatic fistula; sepsis; infection
at the site of surgery; re-operation.

The causes of DGE and the mechanisms of its occurrence
have not been studied yet. Most studies of DGE, involving
surgical techniques such as pyloric preservation or pyloric
resection, Billroth I or II reconstruction, with Brown anasto-
mosis, antecolic or retrocolic gastrojejunostomy, and Roux-
en-Y reconstruction, analyze each method without com-
parison only. There are no clear indications and methods
for duodeno- and gastrojejunostomy, the issues of tech-
nique and tactics of intervention have not been studied
and worked out. The technique of reconstruction with an
isolated loop of pancreaticogastrostomy and bilio-enteric
anastomosis during resection of the pancreatoduodenal ar-
ea significantly reduces the postoperative frequency of al-
kaline reflux gastritis [14].

Comparing the standard pylorus-resecting pancreati-
coduodenectomy (PrPD) with the pylorus-preserving pan-
creaticoduodenectomy (PPPD), a higher level of DGE is
maintained after pylorus-preserving pancreaticoduodenec-
tomy (PPPD), but not significant. In the randomized con-
trolled trials, resection of the pylorus during PD did not re-
duce the incidence or severity of DGE [15, 16]. The develop-
ment of DGE seems to be multifactorial, not just a pyloric
dysfunction. Therefore, preservation of the pylorus should
remain the standard of care during PD [17]. However, during
PPPD, the original part of the stomach is preserved, what
prevents the development of postoperative dumping syn-
drome, marginal ulceration of gastroenterostomy, and bil-
iary reflux gastritis, which often occur in the patients, who
have undergone pylorus-resecting pancreaticoduodenec-
tomy (PrPD) [18]. Analyzing the concentration of motilin
in the blood plasma and phase III activity of gastric migrat-
ing motor complex have shown, that the duodenal passage
preservation is important to maintain gastric motility and
prevent the gastric motor evacuation function disorder [20,
21]. As opposed to these findings, there are facts to suggest,
that PD with resection of the pylorus (PrPD) is compara-
tively better or even superior to that with the preservation
of the pylorus pancreaticoduodenectomy (PPPD) in terms
of the food consumption and DGE [22-25]. Therefore, the
clinical significance of the pylorus preservation requires fur-
ther research. There was a tendency to increase of the DGE
morbidity rate in the patients with retrocolic versus ante-

colic reconstruction, but this was not statistically signifi-
cant. According to V.M. Kopchak (2010) [26] and N. Peparini
(2012) [27], the inflammatory process in the area, anatom-
ically close to duodeno- or gastro-jejunostomy, constitutes
a primary cause of postoperative DGE, and reconstruction
in the anterior position of the colon allows to dislocate the
pancreatic stump and pancreatoenteroanastomosis from
stomach and the small bowel stump.

In our practice, we usually use the Child method for re-
construction. After the of the pancreatic head removal, the
small intestine stump rises through the mesocolon, on which
the anastomoses are formed alternately: pancreatico-, hepa-
ticoentero- and prefrontal gastro- or duodenoenteroanas-
tomosis. The procedures efficacy and effects on delayed gas-
tric emptying were not determined.

Due to the achievement of laparoscopic surgical methods,
the anastomosis formation, using a linear suturing device, is
now widely used in the alimentary tract post-PD recomstruc-
tion. The Roux-en-Y anastomosis with a laparoscopic lin-
ear suturing device, where gastrojejunostomy is performed
using a functional perforated anastomosis in combination
with a Brown anastomosis, is a general method of recon-
struction after laparoscopic distal gastrectomy [28, 29]. The
advantages of the bonded side-to-side anastomosis include
a standardized approach independent of the surgeon, rela-
tive ease as a reconstruction technique, potential reduction
of anastomosis leakage [30], and avoidance of anastomotic
edema and subsequent stricture formation [31]. However,
the clinical efficacy of bonded lateral gastroenteroanasto-
mosis to reduce the risk of the DGE and its advantage over
conventional manual sutured end to side anastomosis after
pancreaticoduodenectomy remains uncertain [32].

The literature describes rare cases of the stapled linear
devices application for the gastroenteroanastomosis and
duodenoenteroanastomosis formation in these settings. At
present, the techniques for forming of anastomoses, using
circular suturing tools, such as those, applied in esophageal
surgery, for example, have not been developed or analyzed.

The introduction of mechanical techniques of gastro-
and duodenojejunostomy with the help of staplers remains
a topic for discussion. Despite the widespread use of me-
chanical sutures/fasteners in gastrointestinal surgery, the
application of these devices for reconstruction remains ra-
re. Certain groups of surgeons report the cases of duodeno-
and gastro- jejunostomy reconstruction with staplers. While
linear or circular staplers involved, the anteoclic or retroco-
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lic reconstruction on a Roux-en-Y loop is performed [33].
The authors have demonstrated, that the rate of slowing of
gastric emptying was lower in patients, who underwent a
hardware gastro/duodenojejunostomy, than in those, who
underwent reconstruction, sewn by hand. The researchers
have founded, that the recovery time of oral food intake was
significantly shorter in the group of anastomoses, sutured by
the device, than in the group, sewn by hand. Even the exact
mechanism of improvement in the ingestion and DGE by
mechanical anastomosis remains unknown. One possible
explanation is that edema around the anastomosis area can
be prevented by suturing with a hardware stapler, especial-
ly in the early postoperative period. Never the less, the study
has disadvantages of small sample of patients, comparison
with classical techniques and their analysis.

The surgical procedure involves reconstruction of the
pancreatic, biliary and digestive systems, what requires a
significant amount of time. Taking into account, that a pro-
longed surgery constitutes a risk factor for mortality and
postoperative complications [34-30], it is necessary to make
an effort to reduce the surgery time by improving surgical
skills and techniques.

The exact pathogenesis of the impaired motor-evacua-
tion function of the stomach is still unclear. Technical ap-
proaches to pancreatic resection and postoperative compli-
cations continue to play a causative role in the DGE etiolo-
gy. Operative studies suggest, that classical Whipple surgery,
PPPD, antecolic versus retrocolic gastric/duodenal recon-
struction, pancreaticogastrostomy versus pancreaticojeju-
nostomy, gastroduodenal and right gastric artery preserva-
tion may affect this function [37].

The effects of pancreaticojejunostomy on the DGE oc-
currence and formation of external pancreatic fistula also
remain unexplored issues. Intra-abdominal complications,
including pancreatic fistula, have been closely associated
with gastrostasis. Concerning the pancreatic reconstruction,
a DGE is developed more often during the pancreatogastro-
anastomosis repair, than in the pancreatojejunostomy [38].
In addition, a DGE with intra-abdominal complications is
more common in patients, undergoing pancreatogastro-
anastomosis, even though intra-abdominal complications
have occurred with equal frequency in both groups. The
need for a clear understanding of techniques and methods
for the duodenoenteroanastomosis and gastroenteroanas-
tomosis formation, depending on the state of the pancreas,
also remains an important factor in the prevention of both
— a DGE and external pancreatic fistula.

No less important is the need for a probe installment for
enteral nutrition and a naso-gastric tube during pancreati-
coduodenectomy. Most post-PD patients have significant
nausea and vomiting, which prevents early enteral nutrition.
Contrary to previous beliefs, nausea and vomiting were not
the results of a previously removed nasogastric tube. Delay
of the nasogastric tube for a longer time, have led to the de-
layed onset of nausea or vomiting and prolonged the pa-
tient's discomfort only [39]. There are findings, that a routine
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use of nasogastric tube is unnecessary in elective abdomi-
nal surgery, because it do not impact a postoperative mor-
bidity significantly [40, 41]. When performing a pancreati-
cogastrostomy (PG), there is a tendency to delay the naso-
gastric tube longer, trying to decompress the stomach and
reduce the risk of anastomotic leakage. The authors report
a significant improvement in intestinal motility and gastric
emptying, thereby reducing a DGE occurrence. The impor-
tance of postoperative management of the patient have led
to development and implementation of the enhanced re-
covery programs after surgery [42], which includes a multi-
disciplinary team approach and a thoughtful review of all
aspects of surgical and postoperative care, such as optimal
pain control (including regional anesthesia), minimally in-
vasive techniques, and aggressive postoperative rehabilita-
tion (nutrition support, physical activity, etc.). From the pa-
tient's point of view, a decrease in postoperative length of
stay is related to a decrease of DGE and early return to nor-
mal nutrition and digestive function, as well as reduction in
pain and a faster back to preoperative mobility levels, lead-
ing to overall postoperative improvement [43]. Some stud-
ies have focused on considering the effect of early enteral
nutrition on the occurrence of the DGE only, without con-
sidering the methods of formation of anastomoses.

DGE after pancreaticoduodenectomy is not life-threat-
ening and can be treated conservatively, though it leads to
discomfort and significant extension of hospital stay and
increases the treatment cost.

Summarizing the above mentioned data in modern lit-
erature and personal experience, we can say about the lack
of methods, techniques, and indications for the formation
of duodeno- jejunostomy, and gastro- jejunostomy, which
would significantly reduce or prevent the occurrence of a
DGE in early postoperative period.

At the same time, the authors report, that during the anas-
tomoses formation they rely on their own experience of
their performance in pancreaticoduodenectomy. It is nec-
essary to propose the most optimal way of a duodeno- je-
junostomy and gastro- jejunostomy formation to prevent
the DGE occurrence in early postoperative period after PD.
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