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Abstract. Stage approach in surgical treatment of acute pancreatitis. Kolosovych I.V., Bezrodnyi B.H.,
Hanol I.V., Cherepenko 1.V. The article deals with the problem of diagnosis and treatment of acute pancreatitis,
which remains one of the most common surgical diseases of the abdominal cavity with a high risk of complications, the
mortality rate of which reaches 5.5%, and in acute pancreatitis it varies within 40-70%. The purpose of this work is to
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improve the results of surgical treatment of patients with acute pancreatitis. The results of treatment of 112 patients
with acute pancreatitis, who were hospitalized in the procedure of ambulance in the Department of Surgery No. 2 of the
Bogomolets National Medical University in 2009-2019 period are analyzed. Severe disease course was observed in 83
(74.1%) patients, moderate — in 29 (25.9%) patients. In the early phase of the disease, endoscopic operations were
performed in 44 (39.3%) patients, and laparotomy was performed in 12 (10.7%) patients with advanced purulent
peritonitis. In the late phase 15 (13.4%) patients underwent laparotomy, necrsequestrectomy, abdominization of the
pancreas, drainage of the abdominal cavity and retroperitoneal space, 36 (32.1%) patients were treated with
ultrasound-guided puncture treatments. In the case of progression of the disease and ineffective drainage under
ultrasound control, 5 (4.5%) patients were treated with retroperitoneoscopically assisted necrsequestrectomy,
combined laparoscopic and retroperitoneoscopically assisted necrsequestrectomy was performed in 3 (2.7%) patients,
and in 2 (1.8%) patients — open laparotomy, abdominization, necrsequestrectomy, drainage of the abdominal cavity and
retroperitoneal space. The surgical intervention in the late phase of the disease was 21+4.2 days from the onset of the
disease. A stage approach in the treatment of acute pancreatitis was applied in 80 (71.4%) patients in the main group.
The comparison group consisted of 32 (28.6%) patients who underwent laparotomy and laparoscopic interventions in
the early and late periods of the disease without prior use of endoscopic interventions or drainage operations under
ultrasound control. In the main group the length of stay in the hospital was 21,3+4,2 days, in the comparison group —
48.245.3 days respectively. In 42 (95.5%) patients who underwent endoscopic surgery, a positive clinical effect, rapid
regression of symptoms of acute pancreatitis was achieved. In two (4.5%) patients who underwent endoscopic
interventions, the disease progressed with the development of an abscess of the omental pouch, they underwent
puncture drainage under ultrasound control. When using puncture drainage operations under ultrasound control in 26
(72.2%) patients, a positive result was achieved, the abscess cavity decreased by 63+6.2% within 7 days. In 10 (27.8%)
patients due to the progression of the disease, the following stage of treatment was performed: retroperitoneoscopically
assisted necrsequestrectomy (5 (13.9%) patients), combined laparoscopic and retroperitoneoscopically assisted
necrsequestrectomy (3 (8.3%) patients), and open laparotomy, abdominization, necrosequestrectomy, drainage of the
abdominal cavity and retroperitoneal space (2 (5.6%) patients). Complications in the main group developed in two
(2.5%) patients, the mortality rate was 2.5% (two patients). In the comparison group, complications developed in 8
(25%) patients, the mortality rate was 18.8% (6 patients). The use of minimally invasive endoscopic interventions,
draining surgeries under ultrasound control followed by combined laparoscopic and retroperitoneoscopically-assisted
necrsequestrectomy or open laparotomy reduces the length of hospital stay of patients from 48.2+5.3 days (comparison
group) to 21.3+4.2 days (main group) (p<0.0001, t=28.346) and the number of complications by 22.5% (p=0.0002,
' =14.104, CI 9.2333-39.7022). The use of a stage approach in the surgical treatment of acute pancreatitis reduces
mortality by 16.3% (p=0.0026, y° =9.058, CI 4.6571-32.9639).

Pedepar. ITanublii MoaX01 B XMPYPruyeckoM JieueHuu octporo nankpearuta. Kosocosuu U.B., be3poansiii b.I'.,
I'anoas U.B., Yepenenko U.B. Cmamwvsa noceaujena npobieme OuacHOCMUKU U JeYeHUs OCmpo20 NAHKpeamumd,
KOMOPbIL 0CMAEmcst 0OHUM U3 CAMBIX PACIPOCMPAHEHHbIX XUPYPSUYECKUX 3a001€8AHUL OP2AHO8 DPIOUHOL ROOCTU C
BbICOKUM PUCKOM PA36UMUSL OCIONCHEHUL, TeMAlIbHOCb NpU KOmMopwix docmueaem 5,5%, a npu ocmpom namkpeamume
msiicenoll cmenenu - gapvupyem 6 npeoenax 40-70%. Llenvio pabombvl sensemcs yiyuuieHue pe3yibmanos Xupyp-
2U4ecKo2o JnedeHuss OONbHbIX ocmpuimM naunkpeamumom. Ilpoananuzuposanvt pesyrvmamoer nedenus 112 OonvHwix
OCMPbIM RAHKPEAMUMoM, KOmopbie Obliu 20CHUMANUUPOBAHbI 8 NOPsIOKe CKOPOU NOMOWU 6 KIUHUKY Kapedpbl
xupypeuu Ne 2 Hayuonanvrhoeo meouyurnckozo ynusepcumema umenu A.A. bocomonvya 6 nepuoo ¢ 2009 no 2019 200.
Taoicenoe meuenue 3aboneeanus naomooancs y 83 (74,1%) nayuenmos, cpeonett msscecmu y 29 (25,9%) nayuenma. B
pannell ¢ase 3aboneeanus y 44 (39,3%) dvinu gvinonnensvt sHdockonuyeckue onepayuu, y 12 (10,7%) 6orvnuix Ha ghone
PACNPOCMPAHEHHO20 SHOUHO20 NEPUMOHUMA ObLIU BbINOHEHA aanapomomus. B nozoneu ¢asze —y 15 (13,4%) na-
Yuenmog Ovlia 6bINONHEHA JIANAPOMOMUSL, HEKPCEKGeCMPEKMOoMUs, AOOOMUHU3AYUSL NOONCETYOOUHOU  JiCenesbl,
OpeHuposanue OPIOWHON NOIOCmMuU U 3a6pIOWUHHO20 npocmpancmea, y 5 (4,5%) nayuenmos — nanapockonuueckoe
PAacKpvimue canbHUKO80U CYMKU, HeKPCeK8eCmpeKmomus, opeHuposanue oprownou norocmu, y 36 (32,1%) nayuenmos
NPUMEHSUIUCL NYHKYUOHHblE Memoovl nedenusi nod Y3HU xoumponem ¢ paziuunvlx docmynos. B cmyuae npo-
epeccuposanust 3a60ne6anus u Hedspghexmusnocmu openuposanusi nod Y3U xonmponem, y 5 (4,5%) nayuenmos 6vina
npUMeHeHd PemponepumoHeOCKONUYHO — ACCUCIUPOBAHHAS HEKPCEeKEeCmpPeKmomus, KOMOUHUPOBAHHAS 1anapo-
CKONUYECKas U pemponepumoHeoCKONUYHO — AcCUCmMuposantas nekpcekeecmpexkmomusi y 3 (2,7%) nayuenmos, u'y 2
(1,8%) nayuenmos omxpvimas nanapomomus, AOOOMUHU3AYUS, HEKPCEKEeCMPEKMOMUs, OPEeHUPOBAHUe OPIOWHOU
nonocmu u 3aoprowunno2o npocmpancmea. Cpok GbINOAHEHUs ONEPAMUBHBIX GMEWAMeEnbCcms 6 No3oHell gasze
3abonesanusi cocmaenin 21+4,2 cymox om nauana 3a00nesanus. Imantviii NOOX00 8 JeYeHUul 0Cmpo20 NAHKpeamuma
oo npumenen y 80 (71,4%) nayuenmos, eowedwux 8 ocnognyio epynny. I pynny cpasnenus cocmasunu 32 (28,6%)
OONLHLIX, KOMOPBIM GbINOTHSIUCH TANAPAMOMHbIE U JANAPOCKONUYECKUE GMEUAMENbCMEd 6 DAHHEM U NO30HeM
nepuodax 3abonesanus Oe3 NpedsapumMenbHO20 NPUMEHEHUsT IHOOCKONUYECKUX GMEUAmensCms uil OPeHUpYIouwux
onepayuii nod Y3U xoumponem. Tax, 6 0CHOGHOU 2pynne OIUMENbHOCMb NPEObIGAHUsSL 8 CIAYUOHAPe COCMAGSLA
21,3+4,2 oua, coomeemcmeenHo 6 2cpynne cpagHeHus — 48,2+5,3 oua. V 42 (95,5%) Oonvuwix, xomopwvim Oviiu
BbINONIHEHbL IHOOCKONUYECKUE Onepayuu, OOCMUSHYMO KIUHUYECKO20 (hgexma, Oblcmpoco pezpecca CUMRMOMOS
ocmpozo nankpeamuma. Y 08yx (4,5%) nayuenmos, komopuim ObLIU BbINOIHEHbL IHOOCKONUYECKUE MEUAMenbCmed,
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3a601e6anue NPOSPeccuposao ¢ pasgumuem abcyecca CATbHUKOBOU CYMKU, UM ObLIO GbINOIHEHO NYHKYUOHHOE
OpenupogaHue noo Y3U koumponem. [lpu npumerenuu nyHKyuOHHbIX OpeHupyowux onepayuti noo Y3H koumponem y
26 (72,2%) nayuenmog 0OCMuUcHym ROJIONCUMENbHBIU pe3yIbmam, noiocme abcyecca ymenvuianacy Ha 63+6,2% 6
meuenue 7 oneu. Y 10 (27,8%) nayuenmos 6 cesa3u ¢ npoepeccuposanuem 3ab601e6anus, Kax Cieyiowuil 3man ieueHus,
ObLIO BLINOIHEHO. PEMPONEPUNOHEOCKONUUHO-ACCUCMUPOBAHHAs HeKpcekgecmpekmomus (y 5 (13,9%) nayuenmos),
KOMOUHUPOBAHHASL IANAPOCKONUYECKAS. U PEMPONepUmoneoCKONUYHO-ACCUCTUPOBAHHAsT HeKpceKkeecmpekmomus (v 3
(8,3%) nayuenmos) u omkpvimas 1anapomomusi, abOOMUHU3AYUsL, HEKPCEKEeCMPEeKmomusl, OPeHUPOBaHue OPIOWHOL
noarocmu u 3a0powuHHo20 npocmparncmea (v 2 (5,6%) nayuenmos). OclnodicHerus 8 OCHOBHOU epynne 803HUKIU ) 08YX
(2,5%) nayuenmos, noxazamensv nemanvHocmu cocmasui 2,5% (0soe nayuenmos). B epynne cpaenenus ocnosicnenus
gosHuku y 8 (25%) nayuemmos, nokazamenv aemanvHocmu cocmaeun 18,8% (6 nayuenmos). Hcnonvsosanue
MATOUHBAUBHBIX IHOOCKONUUECKUX BMEUAMENbCms, OpeHupylouux onepayuii nod Y3U kowmponem ¢ nociedyouum
npUMeHeHUueM KOMOUHUPOBAHHOU  1ANAPOCKONUYECKOU U  PemponepumoHeoCKONUYHO-ACCUCTIUPOBAHHOU — HEeKD-
CeKGeCMPEKMOMUU UU OMKPLIMOL JANAPOMOMUL  YMeHbUAem NPOoOOINCUMENbHOCHb NPeObl6anUusi NAYUEHMOS8 6
cmayuonape ¢ 48,2+5,3 owa (epynna cpasuenus) oo 21,3+4,2 omsa (ocmoenas epynna) (p<0,0001, t=28.346) u
KOAuYecmao BO3HUKHOGeHuss ocrodchenui na 22,5% (p=0,0002, )(2 =14.104, JI19.2333-39.7022). Ilpumenenue
9MANHO20 NOOX00A 6 XUPYPSUYECKOM JIeYeHUU OCMmpo20 NAHKpeamuma ymenvuiaem JjemaivHocms Ha 16,3%

(p=0,0026, ° =9.058, JTI 4.6571-32.9639).

Diseases of the pancreas remain one of the most
pressing problems of modern medicine. According
to epidemiological data from world studies, there is
a general trend of growth of this pathology, which
annually affects 8.2 — 10 people per 100 thousand
population. This fact is associated with increased
alcohol consumption, deteriorating environmental
situation, reduced food quality and overall standard
of living [4]. Acute pancreatitis occupies a leading
place among the diseases of the pancreas. A specific
feature of pancreatitis in young people is the high
risk of complications, with mortality which reaches
5.5%, and in severe acute pancreatitis it varies from
40 to 70% [5]. In addition, this course of acute
pancreatitis is the most dangerous in the case of
open surgery, as the mortality rate is from 12% to
56% [6]. Therefore, minimally invasive methods of
treatment under the control of imaging methods and
methods of  video-assisted retroperitoneal
necrosequestrectomy (retroperitoneal debridement
with video assistance (RDVA)) are -currently
preferred. The effectiveness of these techniques is
approximately 50-60% with a complication rate of
30-40% and a mortality rate of 10% [3]. With this in
mind, there have been recent studies of a stage
approach [1]. However, it should be noted that the
location of mini-invasive interventions in infected
pancreatic necrosis needs to be clarified, and there
are many factors that do not allow to compare the
effectiveness of the methods used (different diagnos-
tic approaches, small number of observations in
study groups, different severity and concomitant patho-
logy, different experience in operating surgeons).

Thus, at present, there are no direct recom-
mendations for determining the effectiveness of per-
cutaneous drainage and the terms as for open surgery
in case of its ineffectiveness, and data confirming the
difference in results when using different types of
interventions need further clarification.
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The aim is to improve the results of surgical
treatment of patients with acute pancreatitis by
introducing a stage approach to treatment using

puncture drainage techniques and combined
laparoscopic and retroperitoneoscopic  assisted
necrosequrectomy.

MATERIALS AND METHODS OF RESEARCH

We analyzed the results of treatment of 112
patients with acute pancreatitis, who were
hospitalized in the order of ambulance in the clinic
of the Department of Surgery N 2 of O.0. Bogo-
molets National Medical University over the the
period from 2009 to 2019. There were 68 men
(60.7%), 44 (39.3%) women. By age, patients were
distributed as follows: young people (up to 44 years)
— 11%, middle-aged (44 to 60 years) — 68%, the
elderly (after 60 years) — 21%. The study used the
classifications of the International Association of
Pancreatology (Kochin, India, 2011) and the Acute
Pancreatitis Classification Working Group (2012).
Severe course of the disease was observed in 83
(74.1%), moderate — in 29 (25.9%) patients.
Individuals with acute pancreatitis of mild severity
were not included in the study. Moderate pan-
creatitis was characterized by the presence of
transient organ failure, local or systemic compli-
cations in the absence of organ failure and peri-
pancreatic fluid collection that caused constant
abdominal pain, leukocytosis and fever. Severe
acute pancreatitis was characterized by transient or
persistent organ failure, and as a predictor systemic
inflammatory response syndrome during hospita-
lization or persistent systemic inflammatory respon-
se syndrome 48 hours after was used. The systemic
inflammatory response syndrome was determined by
generally accepted criteria [2]. Re-assessment of the
severity of the condition was performed in 24, 48 hours
and 7 days since the moment of hospitalization.

Licensed under CC BY 4.0
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According to the etiological factor, acute destructive
pancreatitis of biliary etiology was in 52 (46.4%)
patients, of alcoholic etiology — in 60 (53.6%)
patients. Indications for laparotomy in the early
phase of the disease was widespread purulent
peritonitis, usually on the background of the ful-
minant course of the disease with the development
of severe general intoxication and multiple organ
failure, according to these indications, laparotomies
were performed in 12 (10.7%) patients treated over
the period from 2009 to 2012. In the late phase of
the disease, surgeries were performed in the case of
the development of purulent-septic complications:
infectioning of necrosis with the formation of
abscesses (sequesters) of the pancreas and
development of phlegmon of the retroperitoneal
tissue. Namely, 15 (13.4%) patients underwent lapa-
rotomy, necresequrectomy, pancreas abdomini-
zation, drainage of the abdominal cavity and
retroperitoneal space, 5 (4.5%) patients underwent
laparoscopic opening of the omental sac, ne-
cresequrectomy, drainage of the abdominal cavity.
In general, preference was given to mini-invasive
interventions and puncture methods under
ultrasound control from different approaches, which
were performed in 36 (32.1%) patients. The duration
of surgery in the late phase of the disease was
2144.2 days from the onset of the disease.

Since 2009, the clinic has been using minimally
invasive endoscopic interventions at the early
hospital stage in accordance with the etiopatho-
genetic approach to the treatment of acute pan-
creatitis of biliary etiology. In 44 (39.3%) cases
endoscopic operations were performed with the aim
of internal decompression of the duct system and
restoring the passage of bile and pancreatic juice
into the duodenum. Indications were: acute cholan-
gitis, choledocholithiasis, mechanical jaundice,
papillitis, dilation of the common bile duct (regard-
less of the presence of concrements in it according to
ultrasound). In the case of cicatricial stenotic
papillitis, cholangitis and choledocholithiasis, endo-
scopic papillosphincterotomy was performed with
revision of the duct system and extraction of
concrements. This technique was used in 10 (8.9%)
patients. In other cases (with functional muscle
spasm and the absence of gross scarring of the walls
of the biliary tract) the following techniques were
performed: cannulation in 6 (5.6%) patients, mecha-
nical (balloon) — in 5 (4.5%) cases, pharmacological
(with myogenic antispasmodics) dilatation of the
distal ducts and large duodenal papilla — in 11
(9.8%) patients. In the presence of residual chole-
docholithiasis in the presence of external drainage of
the choledochus, we proposed a technique of
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papillotomy under the control of choledochoscopy
using a flexible choledochoscope (utility patent
N 135693 "Method of surgical treatment of biliary
pancreatitis"). This type of surgery was performed in
12 (10.7%) patients. In case of disease progression
and inefficiency of drainage under ultrasound
control, in 5 (4.5%) patients retroperitoneoscopic-
assisted necrosequestrectomy was performed,
combined laparoscopic and retroperitoneoscopically-
assisted necroquevestrectomy — in 3 (2.7%) patients,
and open laparotomy, necrosequectomy, drainage of
the abdominal cavity and retroperitoneal space — in 2
(1.8%) patients.

Statistical analysis was performed using
Statistica 10 (Serial Number: STA999K347150-W)
and MEDCALC® (open access Internet resource,
https://www.medcalc.org/calc/).

Data were compared between groups using
Student's paired t-test for unrelated samples.
Comparison of indicators in dynamics — Student's t-
test for related samples. The study found no data
with an abnormal distribution. To compare the
incidence of traits in unrelated samples, the “n-1” xi-
square test (x2) was used as recommended by
Campbell (2007) and Richardson (2011). The
confidence intervals (CIs) given in the paper were
constructed for a confidence level of p=95%.

RESULTS AND DISCUSSION

A stage approach in the treatment of acute
pancreatitis was used by us in 80 (71.4%) patients
included in the main group. The comparison group
consisted of 32 (28.6%) patients who underwent
laparotomy and laparoscopic interventions in the
early and late periods of the disease without prior
use of endoscopic interventions or drainage ope-
rations under ultrasound control. A comparative
analysis of the length of hospital stay of patients and
the percentage of postoperative complications in the
early and late periods between patients of the main
group and the comparison group was performed.
Thus, in the main group the duration of hospital stay
was 21.3+4.2 days, in the comparison group —
48.2+5.3 days respectively. In 42 (95.5%) patients
who underwent endoscopic interventions, a positive
clinical effect, rapid regression of symptoms of
acute pancreatitis was achieved. In two (4.5%)
patients who underwent endoscopic interventions,
the disease progressed with the development of an
abscess of the omental sac, they underwent puncture
drainage under ultrasound control. Purulent-septic
complications were not observed in the long term.
When using puncture drainage interventions under
ultrasound control, a positive result was achieved in
26 (72.2%) patients, the abscess cavity decreased by
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63+6.2% within 7 days. The approach through
gastrocolic ligament (in 8 (22.2%) patients) was
used in the following cases: absence of an acoustic
window in other areas (flatus, vascular structures)
and inability to identify anatomical structures;
central necrosis of a gland to control a course of a
disease and, further, performance of interventions in
stabilization of a patient’s condition; location of
collections near the anterior surface of the gland
when it is impossible to establish drainage through
retroperitoneal accesses; necrosis of the head of the
pancreas. Speaking about left (used in 21 (58.3%)
patients) and right (used in 7 (19.4%) patients)
lateral approaches, it is important to note that we
used the most direct path to the fluid collection,
puncturing closer to the median axillary lines,
because in the event of pneumatosis of the intestine
and the presence of gas in the retroperitoneal space,
the risk of entering the abdominal cavity with the
risk of peritonitis development increases. We used
the left lateral approach for infected necrosis of the
tail and body of the pancreas and phlegmons of the
retroperitoneal tissue located on the left. The right
approach — in case of necrosis of the head (if there is
an acoustic window) and, accordingly, phlegmons of
retroperitoneal tissue located on the right. In both
cases, the ascending and descending colon were
bypassed posteriorly. Drainage was washed with
saline every 4-6 hours, change of drainage was
carried out 7 days after or in the presence of reduced
outflow. The effectiveness of drainage was eva-
luated in the presence of an improvement in the
clinical picture and laboratory parameters in the first
72 hours after drainage. In 10 (27.8%) patients due
to disease progression, as the next stage of treat-
ment, the following techniques were performed:
retroperitoneal-assisted necrosequrectomy (in 5
(13.9%) patients), combined laparoscopic and
retroperitoneoscopically-assisted necrosequrectomy
— (in 3 (8.3%) patients) and open laparotomy,
necresequrectomy, drainage of the abdominal cavity
and retroperitoneal space — (in 2 (5.6%) patients).
Complications occurred in two (2.5%) patients,
namely: one (1.3%) patient developed external
pancreatic fistula, which closed unaided 19 days
after, another (1.3%) patient developed bleeding
during the puncture, which was an indication for
laparotomy. The mortality rate in the main group
was 2.5% (two patients), these were elderly patients.
The immediate causes of their death were acute
cardiovascular, respiratory and hepato-renal failure.
In the comparison group, complications occurred
in 8 (25%) patients, of which two (6.3%) patients
developed the phenomenon of mechanical jaundice
against the background of compression of the biliary
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tract by necrotic masses, in three (9.8%) patients —
the phenomenon of diffuse purulent peritonitis
against the background of disease progression
(laparotomy, drainage of the omental sac and ab-
dominal cavity were performed on these patients in
the early period of the disease the day before). In
two (6.3%) patients in the postoperative period there
was arosive bleeding, in one (3.1%) patient —
external pancreatic fistula which required repeated
surgical treatment (previously these patients
underwent laparotomy, necrosevestrectomy, abdo-
minalization of the pancreas, drainage of the
abdominal cavity and retroperitoneal space). In our
opinion, in the case of performing early laparo-
tomies for widespread peritonitis, especially against
the background of severe intoxication and multi-
organ failure, one can not be limited to sanitation
and drainage of the abdominal cavity, omental sac.
In all cases, there is a mandatory external decom-
pression of the extrahepatic bile ducts, abdomi-
nization of the pancreas and drainage of the
retroperitoneal space, even in the absence of
parapancreatic infiltration during surgery. The
mortality rate in the comparison group was 18.8% (6
patients). The main factor that led to mortality was
the fulminant course of the disease with the
development of multiple organ failure. Most often,
these were patients who were admitted to the
hospital a few days after the onset of the disease,
almost in terminal condition, as well as elderly
patients with severe comorbidities. The immediate
cause of their death was the progression of des-
tructive changes in the parenchyma of the gland and
the retroperitoneal space with the subsequent
increase in multiorgan failure.

CONCLUSIONS

1. Taking into account the international medical
and diagnostic protocols for the management of
patients with acute pancreatitis, the stage approach is
pathogenetically justified.

2. When using percutaneous drainage under
ultrasound control in two patients (2.5%) local
complications developed: external pancreatic fistula
and postoperative bleeding.

3. The use of minimally invasive endoscopic
interventions, drainage operations under ultrasound
control, followed by the use of combined lapa-
roscopic and retroperitoneoscopic-assisted necro-
sequrectomy or open laparotomy reduces the length
of hospital stay from 48.2+5.3 (comparison group)
up to 21.3+4.2 days (main group) (p<0.0001,
t=28.346).

4. The use of a stage approach in the surgical
treatment of acute pancreatitis has reduced the

Licensed under CC BY 4.0
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incidence of local and systemic complications by
22.5% (p=0.0002, x2=14.104, CI 9.2333-39.7022),
and postoperative mortality by 16.3% p=0.0026,
%2=9.058, C1 4.6571-32.9639).
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