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Summary. Pancreatic diseases are the least studied sedtiBadiatric Surgery. The aim of our study was te im
prove the results of treatment of acute pancredtitichildren through optimization diagnosis arsatment algo-
rithm. There were 295 patients with acute pandieatnder our supervision from 1992 to 2013. Thalysis of the
patients histories of these children was doneuiol the identification of the most common cliichanges, reg-
istration of causes of acute pancreatitis, changebnical and laboratory indixes. We assume thate diagnosis
of acute pancreatitis, laboratory data, ultrasoeramination, CT, laparoscopy are very importanhglavith the
clinical signs. Optimization of the diagnosis angtment of acute pancreatitis in children allowsas$sess the se-
verity of the condition more accurately, to prediet course, to improve outcomes, to reduce hdgaitin time.

Actuality of the problem. Pancreatic diseases are the least studied sedtRedmtric Surgery. Correct di-
agnosis of acute pancreatitis by primary care igss is put in only 19.6% of the patient$yfran B.I'. ¢ coast
2001).

Pancreatic injury, nutritional and medical effeatgupy a significant place among the etiologicatdes of
acute pancreatitis in children. Trauma is the cafsacute pancreatitis in about 25-45% of ca$esifos I'.A.,
1997;Ilyman B.I'. ¢ coasr 2001). Pancreatic trauma is rare - 0.3% of thal sdmage of the abdominal orgaBs-(
upos I'.A., 1997;Bamerko P.B., Toncroii A.JI., 2000,bapckast M.A. ¢ coasr., 2001;I'ucak C.H. ¢ coasrt., 2001).

The overall mortality of acute pancreatitis in dndn is 2.1%, while the mortality rate of destruetforms
of the disease, it is much higher - 6,7-50%odriouenko A.JI., ®unun B.U., 2000;Bamerko P.B., Toxcroit A..,
2000). Currently, there is an increase of the disaate of pancreatitis (Bruky C. et all, 2009; @orB. et all,
2013).

One of the real ways to improve the outcome of@gaincreatitis in children is the optimization afgho-
sis and treatment.

The aim of our study was to improve the results of treatment of acatecpeatitis in children through op-
timization diagnosis and treatment algorithm. Weehaet the following objectives: to establish thestrinforma-
tive clinical and laboratory indicators in childresith acute pancreatitis and its complicationsleing the specific
changes of homeostasis before and after treatraedtefficiency of the treatment; to optimize thagtiosis of
acute pancreatitis for adequate evaluation the itondof patients, and to improve the treatmentcbildren with
acute pancreatitis.

Materials and methods. There were 295 patients with acute pancreatitteeuour supervision from 1992
to 2013. The analysis of the patients historieshebe children was done, including the identifmatof the most
common clinical changes, registration of causescafe pancreatitis, changes in clinical and lalooyandixes.

All patients diagnosed with acute pancreatitis wiaduded in the experimental group and dividea int
groups: edematous pancreatitis, pancreonecrosiscaitrol group included healthy patients - hodigitd for elec-
tive surgery - 18 children. In addition, all grougre devided by the age: 3 to 6 years, 7 to 11syd@rto 15 years.

In all patients these groups received a humbealwdriatory and clinical tests at the time of admissind
discharge (study of hemoglobin, leukocyte countkéeytal index of intoxication, platelet count, gogation time,
urinary diastase, serum amylase, total proteirgttnee, blood glucose, heart rate, systolic ardtdiic blood pres-
sure). Ultrasound examination of the pancreaslipatients with acute pancreatitis was performedignostic
Ultrasound Scanner ALOKA SSD-4000.



Computed tomography was performed in 15 patieaparbscopy in 13 cases.

The study of indicators of albumin have been intietl into diagnosis since 1999. The studies of
the effective albumin concentration were made irpa@&ents at admission, at 3 and 7 days of statte@ment and
at discharge. The study was conducted using aefeence method and reagent kits "Probe-Albumintyaea
CLA-01 "Probe" that monitors the total concentratad albumin (TCA) in the blood, the effective centration of
albumin (ECA), Albumin-binding capacity (ABIC), &BiC - Reserve albumin binding capacity) and coutdx-
icity index" (T = TCA / ECA - 1) [pe3ynos 10.A., Jooperos I'.E., 1994).

All the indicators are compared with those obtaimeldealthy patients.

Statistical study of the data was performed udimgstatistical package SPSS firm SPSS (USA).

Data verification for compliance with the normastlibution consisted of the following procedureshis-
tograms with superimposed normal curve; b) checkanformity to normal distribution by one-sampleliogo-
rov-Smirnov's test in patients in the study groog eontrol group.

For a description of the sample set of data me&aresawith standard error of the mean indixes wesedy
for determination of statistical significance offdiences between the values of indicators in toegs of data were
used Wilcoxon — Mann — Whitney test and Kruskal-Wgalest with the assessment of the level of sigaifce of
these differences.

Correlation analysis was performed using the naapatric Spearman's rank correlation coefficientapa
metric Pearson correlation coefficient and the mieitgation of the statistical signification in theength of connec-
tion.

Results. The analysis of the disease and the treatmef®EtRildren with acute pancreatitis showed that
this disorder more often affects children betwdenages of 7 and 15 years (81.99%), acute partsesiturs in
boys more often (59.01%).

We've found that, despite adequate health careaagef children, diagnosis of this disease inpitee
hospital in many patients has not been establidbatients arrived for treatment to a surgical dpant in the first
3 days of the onset of the disease (87.58%) wabrtises of acute appendicitis, blunt abdominahteglacute
cholecystitis, perforated stomach ulcer . In sexicondition were received 14.91% patients, in testhmoderate
severity - 29.19% patients, mild - 55.90% patients.

235 children (81.37%) with the edematous pancisatiére received and treated, 62 children withcpan
onecrosis. In 17 patients diagnosed fatty pancigoses, in 20 -hemorrhagic, in 25 - mixed.

Identified the following causes of edematous paatiie - nutritional factors (24.43%), chronic digiee
diseases (34.35%), closed abdominal trauma (3.8@f);ause could not be figured out in 37.40% efdhildren.

The causes of pancreonecrosis were - nutritioabfa (30.00%), closed abdominal trauma (30.00%),
penetrating abdominal trauma - 3.33%, postopergirereonecrosis - 3.33%; the cause could nogesfil out -
in 33.33% cases.

On admission 81% of patients had vomiting, 55% \@uiting repeatedly. Encircling epigastric pain was
observed in 91% of patients, Mayo-Robson's sigaalet in 82% of patients, Korte's sign - 60% ofquas. Clini-
cal data showed an increase in the average héarbfgatients with the edematous pancreatitis$96%, with
pancreonecrosis by 26,39%<(p05); decrease in systolic blood pressure in mamecrosis by an average of
8.24%, and in the group of 12 to 15 year old chkitdwith pancreonecrosis by 16,72%@05); and diastolic blood
pressure in patients with pancreonecrosis by arageeof 7.7%, and in the group of 12 to 15 yearcbitdren with
pancreonecrosis by 22,29%<(R05).

The blood test showed a slight increase in thel lefvehite blood cells - in patients with the eddmes

form by an average of 9.07%, with pancreonecrogiarbaverage of 24.54%, and in the group of 15tgehr old
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children by 44,3% (0, 05). Revealed a severe increase in the leukidogax of intoxication - the edematous
form by an average of 350%, pancreonecrosis byarage of 518%, D,05), that is the severity of the patient's
condition reliably reflected by these parameters. NMave not received the significant changes in lggobin count.

Biochemical parameters showed significartqy®5) increase in urinary diastase - in patienth thie
edematous form 44.5 times (more than 512 Ed/Pairents with pancreonecrosis 182.6 times; serugiesa in the
edematous form in 5.7 times, in pancreonecros® times, (g£0,05). Marked decrease of total protein, compaoed t
healthy children (g0,05) in the edematous form by 19%, in pancreorsgtny 26.62%; in the study of patients
among the experimental group<(p05) by 7.62%, so we can consider, that the riatietal protein can be used not
only in the diagnosis of pancreatitis, but alsthiea assessment of the severity of patients.

Investigating the indicators of albumin on admiasimting their significant changes in comparisomhwi
healthy children and among pationts in the expeantalegroup. Total albumin concentration on admissi@s sig-
nificantly lower in the experimental group compawith healthy children ($0,05) - in patients with the edematous
pancreatitis by 24.42%, with pancreonecrosis by 2%. The effective albumin concentration in chitdrgith the
edematous pancreatitis reduced by 45.7%, in cildi¢h pancreonecrosis by 51.32% compared withthgalhil-
dren (p=0,05). Toxicity index in children with the edemasgopancreatitis increases<(p05) by 416.34% and with
pancreonecrosis by 506.85% compared with the hegalthen compared within the experimental group dibyi
index was significantly (g0,05) lower in pancreonecrosis by 90, 51%. Resalyemin binding capacity was sig-
nificantly (p<0,05) reduced in the edematous form by 28.17%anmtponecrosis by 32.29% compared with healthy
children. Thus, indicators of albumin significantizange with the presence of pancreatitis, anéaethe severity
of the condition of children with acute pancreatitin admission. In the study of the dynamics o$d¢h@dicators
was marked an increase in the total albumin conagon in children with acute pancreatitis (the mad#ous form)
on day 3 by 11%, on day 7 by 17%, and at dischahgest normal values (96%); in children with pacrecrosis
on day 3 only by 8%, on day 7 by 8% more, at disghalmost normal values (95%). The effective aliouoon-
centration in acute pancreatitis (edematous foormilay 3 increased by 20%, on day 7 by 10% mordisaharge
averaged 86% of normal values; in pancreonecrbsisetindicators are comparatively lower - on dincBased by
15%, on day 7 by 10% (77% of normal values) andistharge are up to 87%, compared with healthydgnil.
Toxicity index in pancreatitis increased on dayy32kb times, on day 7 and at discharge by 2 tinmepancreone-
crosis on day 3 by 3 times, on day 7 almost bytithbs, at discharge by 2 times.

Furthermore correlation evaluation of indicators albumin was performed using the nonparametric
Spearman's rank correlation coefficient, paramd®garson correlation coefficient. Identified strcangd medium
dependence to indicators that significantly reftbet level of endogenous intoxication - leukocytalex of intoxi-
cation and total blood protein. Availability of e correlations shows that albumin indicators §igpnitly reflected
the level of endogenous intoxication, showed thesty in patients condition and can be used indlagnosis of
pancreatitis and evaluation in the efficiency eatment.

Thus, the study of the dynamics of albumin indicaitototal albumin concentration, effective alburoon-
centration, toxicity index and reserve albumin loigdcapacity - showed us that they can be usedsassment of
the severity in patients condition and the efficigf the treatment. At discharge, the total albuewncentration
close to those in healthy children, and other albundicators are still significantly changed.

An ultrasound scan of the pancreas in children wahcreatitis identified specific changes depending
the form of the disease. The pancreas visualiz&®i88% of acute pancreatitis. In all patients veittematous form
ultrasound scan showed an increase of measurenfgmascreas compared to age norm, and reductida paren-
chyma echogenicity, in 35.88% determined uneverngatic contour. In children with pancreonecrosisli cases

observed an increase of dorsoventral size of pasciehomogeneous echotexture of the pancreatenphyma,
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effusion in omental bursa, uneven pancreatic caontisucomplications sonography promotes timely dzgjs -
confirms the presence of enzymatic peritonitistomtritoneal infiltration and retroperitoneal phiegn. That is an
ultrasound examination of the pancreas is importanthe diagnosis of acute pancreatitis, allowiagd¢cognize
pancreonecrosis, promoting the timely diagnosisashplications (enzymatic peritonitis, retroperitahphlegmon
and retroperitoneal infiltration).

Computed tomography, conducted on patients witltqgamecrosis revealed a 100% increase in the §ize o
the pancreas, inhomogeneous structure of the paticparenchyma and changes of its vascular aotbites, ef-
fusion in omental bursa; allowed timely detectidrperipancreatic infiltration with involvement okgpancreatic
fat tissue and pancreatic pseudocysts. Thus, cadgamography of the pancreas is important in fagribsis of
acute pancreatitis, allows us to recognize panewasis, facilitate timely diagnosis of complicatso

As a result of the treatment children with acudeqreatitis, we considered that a program of conasiee
treatment of children with acute pancreatitis maestoased on its clinical stage. In the first hcamd days of the
disease, at a stage of pancreatic colic and paicsfock treatment should include pain relief, magsion of un-
controllable vomiting, reducing of enteroparesisreover, reduction of water and electrolyte distmdes, suppres-
sion of pancreatic secretion (Sandostatin was doired into the treatment algorithm since 1999)trdeon of
pancreatic enzymes and other biologically actiesiances introduced to the blood, active detoxibioatherapy.
In order to prevent secondary infection and otheulgnt complications adequate antibiotic therapthie treatment
of acute pancreatitis, especially pancreonecrasispportant. The possibility of sepsis in pancremosis requires
immediate applying of antibiotics with maximum effend minimal side effects.

Indications for surgery were: peritonitis, infectpencreatic necrosis, arrosive bleeding, retropesil
phlegmon. 62 children were operated in total. Suaigiechnique was midline laparotomy or laparoscegyision
of the abdominal cavity and pancreas, cholecystagtfon indications), the through drain of the ona¢rtursa,
abdominal drain. In 49 observations surgery peréatwia laparotomy, in 13 - performed by laparosc&yrgeries
in acute pancreatitis in phase of pancreatic necese conducted in order to remove necrotic tissunel sequesters,
that had not separated yet, additional drain ofilemt cavities, identifying new foci of purulencedasequestration
and complication control (arrosive bleeding, fiatyl etc.). Adequate drain of omental bursa and rabdas im-
portant, thorough drain of the retroperitonealifatecessary, reducing hypertension in biliary tracholecystosto-
my - if necessary.

After discharge from hospital the children are satgd under dispensary observation by pediatrigesunm,
pediatrician and gastroenterologist. It is impematio conduct ultrasound examination of the abdomesry 3
months, monitoring of urinary diastase and serumlase, to conduct FEGDS on indications. All patsestiould be
prescribed enzyme preparations not containing ddliels for 4-5 months, vitamin therapy, Essentizderses,
choleretics, phytotherapy medicines, mineral wataysiotherapy, diet excluding heavy, fried, insiag secretion
of pancreatic juice, spicy, salty food, prohibiteogating. Continuity hospital, polyclinic and sutpsently medical
resort is an important component for reducing thespility of the development of chronic procesd for the time-
ly identification of emerging complications, esgalyi after necrotic forms of this disease. Datzred the literature
(yman B.I". 2001).

Children with edematous pancreatitis spent in tephal 11.31 days before 1999; patients with peatic
necrosis - 43.17 days; after optimization of disgi@@nd treatment after 1999 patients with edensgpamcreatitis
spent 8.52 days in hospital (average bed-day v&28; patients with pancreatic necrosis - 30.5fd&hat is as a
result we managed to reduce the time of hospitédiza

The mortality rate of pancreonecrosis was 4.8%hi&lien). The cause of one of lethal outcomes was a

polymicrobial sepsis, against the background of-neget diabetes, total mixed pancreonecrosis, sdffaeritonitis,
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retroperitoneal phlegmon, in 2 observations - cqglblegmon, sepsis. It becomes obvious that acutergatitis in

children is complicated and severe pathology, reguionsiderable effort on its timely diagnosis aradtment.

Conclusions:

Optimization of the diagnosis and treatment of aqaéncreatitis in children allows to assess therdgwof the
condition more accurately, to predict the courseéprove outcomes, to reduce hospitalization time;

Acute pancreatitis more often occurs in childretween the age of 7 and 15 years, mainly in boys;
Predisposing factors of edematous pancreatiti€laseed abdominal trauma, nutritional factors, clratiges-
tive diseases, chronic liver and gallbladder dissas

Changes in blood counts - leukocyte count, leukaddgtiex of intoxication, total protein - can bensalered
additional criteria reliably reflecting the sevgrdf the condition in children with acute pancrgsti

In the diagnosis of acute pancreatitis, includimgqreatic necrosis, laboratory data, ultrasounan@xation,
CT, laparoscopy are very important along with theical signs;

The study of the total albumin concentration, dffecalbumin concentration, toxicity index reflette severi-
ty of the patient's condition and allows to evadutite efficacy of the treatment of acute panciieaditd pan-

creonecrosis in the dynamics.
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