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ABSTRACT
Valikhnovska K. HExperimental substantiation of prognosis, prophylaxis

and treatment of pancreatic fistulae following pancreas resectid@aalifying

scientific work as a manuscript.
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Relevance. To date the prevalence of diases of the hepatmncreatote
duodenalzone requiringsurgery,namely pancreatic resections steadily rising
worldwide, including Ukraine.

The rate of increase in the prevalence of pancreatic diseases significantly
exceeds the rate of increase in tlevalence of diseas of the entire digstive
system.

The overall prevalence of diseases of digestive organs among adults rose b
8.4% in 20062013, while the prevalence of pancreatic diseases almost doubled (by
56.8%) during this period4.0% men and 3% women pancreatic ancer
morbidity wasregistrated in Wraine, according to the National Cancer Registry, in
20162017.

Over the recenyears, the lethality rate after pancreas resection has declined
to 5%, whereas the frequency of complications remains high, ranging @%no3
50%.

The most common postopete complications following pancreatic
surgeryare pancreatic fistula, accourginfor 9-18%, gastrostasis (1238%),
gastrointestinal and intrabdominal bleeding (8%), and intraperitoneal abscesses
(9-10%). Pancreatidistula remains onef the major cmplications of pancreatic
resections and the main cause of postoperative myrtalit

According to data fr om the m@deneeoof | d
postoperative pancreatic fistula is 3 to%d5onethird of pancretic fistulae are
clinically insignificant, while 60% of fistulae can considerably prolong the
patient's hospital stayesult in greater costs of treatment and are the main cause of
postoperative mortality.

The most common cause iothe pgresemce pfat
pancreatic fistla is its major complicationa significant bleeding, which typically

occurs wihin 30 days after surgery.
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The rate ofpostoperativemortality is higher in patients after pancreas
resection complicated by pancreatistifla than in thosevho do not develp this
pathology (9.3 versus 1.2%, respectiyely

Hence, the formation of postawative pancreatic fistula after pancreatic
resection remains a serious and urgent problem in the surgery of the pancreas.

Given the highincidence and seveyiof postoperate pancreatic fistula, a
thorough study of this complication can be a platfoomirhproving the prediction
of the onset, prevention, diagnosis and treatment of patients who are at risk of th
above complication occumee.

Taking into acount the abovethe aim of our study was to improve the
methods for the prediction, preventiondamanagement of pancreatic fistula after
resection of the pancreas

To achieve this aim, we addressed the objectives as follows:

1. To condut an analysis of thencidence andhe causes of postoperative
pancreatic fistulae in patients and assess the sptatures of treatment
tactics;

2. To evaluatestructural and functionalhanges of the pancreatic tissaared
determine the causes of pandiedistula formation under experimetal
resectional interventions;

3. To improve the methods for predicting and prevegithe occurrence of
pancreatic fistulae in patients undergoing pancreas resection;

4.To develop and offer the technology for surgical tremit of
posresectioal pancreatic ftulae;

5.To improve resection methods, a technique of pancreatic surgical
intervertions.

Pancreatic resections wetestudyobject

Pancreatidistulaein patients following pancreas resections were the subject

of the sudy.
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The study was performed using clinical, laboratory, instrumental,
histological, and statistical methods.

The ug of modern highly informative methods of research and data
processing was beneficial for an-depth understanding of the features of
posbperative pancreatiftistulae (POPFjormation.

During the research, we revealed the factors that significantlgtedfehe
incidence of postoperative pancreatic fistulae, including tiijpe of resection
(Whipple pancreaticoduodenectomy, pylorus presgrvi
pancreaticoduodettomy; ¢>=8.6161, p=0.0033, p<0.01 kind of pathology
(cancer of the pancreatic head?=7.658,1, p=0.0057, p<0.p1 type of
pancreaticojejunostomy (invaginative pancreatic {gejcinostomy; ¢2=12.75,1,
p=0.0004, p<0.00), technique for drainage of the major pamatic duct
(parcreaticojejunostomy on external drainag&44.01,1, p<0.000] resection of
venous vessels following distal pancreatic resect{of8.350,1, p=0.0039,
p<0.01) glycemic level in the preoperative peri@@=00344,U=15061) and the
presene of concomitantdisease$ &15.63,1, p=0.0001, p<0.001)

It was also found out that radical operations with resection of venous vessels
did not significantly increase the risk of pancreatic fistula after
pancreaticoduodenerhy (Whipple pancreaticoduodectomy and pylous
preserving pancreaticoduodenectomy with resectionvad n o u s vesse
0.3441; p® . 8 9 5%20,5464 , p8.3637.1, respectively).

Mathematical data processing showed no significant difference between the
rate of the incidence of pamaticfistula in patients who had undergone open or
| aparoscopi c pancr é8.8583upd.8465) antl thaseewh@ ¢ t
had experienced open or =0.0870%1 OsB8L1R)p i c
respectively.

When compared with radicalngegra@ modular pancreatosplenectomy,
distal resections did not affect the occurrence of postoperative pancreatic fistule
signi fi%0008630), p£0©260).A comparative analysis of the
development of postoperative mamatic fistula depending onhe type of
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pathdogy revealed the uncertainty of the risk of its formation in cancer of the large
papillary of the duodenumc?=2.732,1, pH.0983), serous cystadenoma in the
pancreas head®¥1.494.1, p0.2216), duodenal cancés®=0.1821.1, p6.6696),
carcer of the disth choledochus (6°>=5.645.1, p®8.9940), chronic fibrous
degenerative pancreatitis with a predominant lesion of the pancreas hea
(6°=2.110.1, pH.1463), pancreas body cancet=0.2578.1, p8.6116),pancreatic

body and tail cancer ¢f=0.6606], p=0.4163), aul pancreatic tail cancer
(6>=0.01026,1, p8.9193).

It was also found out thatinvaginative pancreaticojejunostomy
(6>=0.01161,1; p6.9142) andpancreaticojejunostomy with the use of indirect
drainage ¢=0.0429,1, p9.8352) did not signifantly increasethe risk of
pancreatic fistula in patients after pancreas resection.

There was not revealed a significant dependency of postoperative pancreati
fistula occurrence in the treatment of pancreatic tumors on fawotbrs as age
(P=0.5915, U%8822), sex (°=1.259.1, p#H.2618), level of hemoglobin
(P=0.9732, U16445),erythrocytes (P=0.9838, U¥910),leukocytes (P=0.4296,
U=16909), total bilirubin (P=0.0633, U=15532), total protein (P=0.1096,
U=16047), AlAt (P=0.0993, U=15732) AsSAT (P=0.2081, 16231), bog mass
index (P=0.1730, U%4240), volume of blood Iesduring surgical procedures
(P=0.2934, U16665), duration of operation (P=0.9413 ,25%833), the preence
of mechanical jaundice (P=6797, &>=0.1704.1), purulent cholangitis
(6>=0.03383.1, p6.8541), bironic cholangitis@=0.05574.1, p8.8134), duodenal
obstruction in the preoperative period®<2.342.1, p9.1259) or the use of
different doses of somatostatin in the postoperative perigg0.4323.2,
p=0.8056).

When performing the experimental parttbé dissertation research, it was
established that all the electrosurgical methods used for resection interventions o
the pancreas promoted a reliable hemostasis owing to the formation of &
cogulative scab on the resection surface and blood coagulatidinei vessels

under the resection are@he use of electrigvelding resulted in more significant
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tissue condensing and evaporation of the liquid in the resection area than in bipole
and monopar welding. However, the area tife thermally damaged tisswas
smaller.Whenusing electrosurgeryn monopolarmode the areaof coagulative
necrosiswas found to be less densethan after resectionperformedin bipolar
mode After 21 days, a more sigitant volume of connective tissue was formed
and more pronounced inflammation persisted than in bipolar electrosufgery.
opposed tothe commonlyacceptedsurgery, after the use of each type of
electroresectionpancreatic ducts developed in newly fodniéssue The volume

of newly formed connective tissue increased faster with the ube cbmmonly
acceptedsurgical technique than with electric welding, which could lead to the
formation of a significant amount of cicatrical tissue in the later stdgesarly
terms following the commonlyacceptedsurgery, there was seen more severe
inflammation with the dominance of neutrophil infiltrationthan after
electrosurgeryBesides with the use othe commonlyacceptedechnique there
occurred resection sade bleeding and hemorrhages in the stroma.

To summarizeeachof the abovetypes of electroresectiorcontributed to
reduced surgery time, lower bleeding risks, and promoted the formation of more
adequate sealing on the resection surfaitk no complicatons of the recovery
process as opposed to tt@mmonlyaccepted surgical technique.

While doing the dissertation research, risk factors for postoperative
pancreatic fistulas were studied and their effect on the development of a
complication was proved witthe use of statistical analysis of the clinical material.

Such factors adype of resection (Whipple pancreaticoduodenectomy,
pylorus preserving pancreaticoduodenectogty8.616,1, p=0.0033, p<0.pkind
of pathology (cancer of the pancreatic hestet7.658,1, p=0.0057, p<0.Ritype
of pancreaticojejunostomy (invaginative pancreatic ejonostomy;c>=12.75,1,
p=0.0004, p<0.00), technique for drainage of the majorangreatic duct
(pancreaticojejunostomy on external drainagje44.01,1, p<0.0001 resection of
venous vessels following distal pancreatic resect{o%8.350,1, p=0.0039,
p<0.01) glycemic level in the preoperative perig@=0.0344,U=15061) the
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presene of concanitant diseases in patientss15.63,1, p=0.0001, p<0.0019an
be predictive for postoperative pancreatic fistula onset.

The findings of the experimental part of the study show that the use of the
commonlyacceptedsurgical technique in pancieeesectia can be employed as a
predictive factor inthe occurrence of pancreatic fistulthe use of all typesf
electroresectionsurgery on the pancreas does not affect the parenchymal
regeneration in the postoperative peridd. order to prevent the nset of
postoperative pancreatic fistula, it is advisable to use electrosudgicalesduring
pancreas resection.

Preoperativeglycemiclevel (P=0.0344,p<0.05,U=15061)andthe presence
of concomitantisease patients(¢>=15.63,1, p=0.0001,p<0.001)arethefactors
thatcanbeinfluencedto prevenithe onsetof pancreatidistulain the postoperative
periodin patientswho are scheduledor pancreaticresection The prevention of
this complication involves the correctimf glycemic level and management of
concomitant pathology in patients in the preoperative petiodrder to prevent
the formation of pancreatic fistula, invaginatiy@ncreatic duefejunostomy
should be a technique of choice at the reconstructive sipge availability of
specific conditions during of pancreaiduodenectomy. If possible, it is advisable
to minimize the use ofpancreatojejunostomy on external drainage, instead,
pancreaticojejunostomy with indirect rainage should be performed in
panceaicoduodenectomy.

Based on the results of the experimental part of the dissertation research,
proved the use of electrosurgical instruments in resection interventions on the
pancreas to be more effective in comparison withctiramonlyacceptedurgial
technigue. Based on the findings of our research, we find it advantageous tc
perform resections of the pancreas using hagiergy electrosurgical instruments in

the following sequence of choice preferences:

- high-energyelectrosurgical device iwelding mode(mode DA2)
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- high-energy electrosurgical devicdunctioning at 30 wattdn bipolar
mode,;

- high-energyelectrosurgical devicéunctioning at 80 wattsn monopolar
mode

The introduction of the research outcomes into practice can be beneficial for
the solution to an important scientific issue@mproved effectiveness of surgical
treatment and rehabilitation of patients with pancreatic tumors.

The results will be used to promote better prediction of the occurrence,
preventionand surgical treatmemf pancreatic fistulae in patients who underwent
resection of the pancreas.

Key words: periampullary tumours; tumours of pancreas; surgical
treatment; pancreatic fistula;, pancreatesection; electriovelding; coagulative

necrosis; electrosurgery; bipolaelding; monopolar welding.
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