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Pedepar
Merta. BUBYMTH XapaKTeP Ta OCOOIUBOCTI IUTOMOPMOIOTIYHMX 3MiH KIITHHHOTO MaTePiaay oca/y IEPUITAaHKPEATUYHUX Pi-
JUHHUX CKyIrdeHb (PC) sk KpuTepito 06’€KTUBHOT OLIIHKU TSDKKOCTI KIHIYHOTO Iepebiry roCcTporo yCKIaHEHOIO ITaHKpea-
Tty (IVIT).
Marepianu i MeToaH. [IpOaHaNi30BaHO PE3YIBTATH IIUTOMOP(MOJIOTIYHOTO AOCI/IKEHHA OCaly IEPUIaHKPpEAaTHIHUX PC,
JIOOYTOTO I/l YaC BUKOHAHHSA iHTEPBEHIIIIHOI yIBrpaconorpadii — 51 (88%) criocrepekeHHs Ta Bijeonanapockoii — 7 (12%)
crocrepexenp y 58 xBopux i3 I'VIT.
PesyapraTn. V pasi BHyTpilmHbouepeBHNX PC (n=37) y 10 (27 %) CIOCTEPEKEHHAX BUABJICHO JJOMiHyBAHHA ITPOJTi(hEPYyIOunx
KJITHH ME30TENIIO 3 X moaiMopdism, y 15 (41%) — aerenepaTuBHO—AUCTPOMIUHI 3MiHN y BUIJIA/Li BUII'SYYyBAHb ITUTOIUIA3MH,
TIOSIBY BEJIMKUX «IIEPCHENONIOHNX> KITUH, Y 12 (32%) — aTUIIOBO 3MiHEH] KIIITUHHN ME3OTEIIO 3 TPOABAMHU aHI30I[UTO3Y Ta aHi-
30HYKJIEO3Y, 4 TAKOK IIUTOMOP(OIOTiuHi 3MiHH, MO/IOHI /10 HEOIIJIACTUYHOTI'O NPOIIeCy. Y pasi 03a04ePpEBUHHOT ToKaizatiii PC
(n=21) (ikcyBany iCTOTHIII 3MiHU A/I€P IPAHYIOLMTIB, 30KpeMa, Y 9 (43%) CIIOCTEPEKEHHSAX iX CTPYKTYpa Maaa HE3BOPOTHI
TIOPYIIEHHS y BUIJIA/Ii IBUII KaPiOIIKHO3Y, KapiOPEKCUCY Ta Kapiosiznucy. [MM6HMHA CTPYKTYPHHUX 3MiH KJIITHH ME30TETiOIUTIB
Ta HEUTPOMPITEHNUX IPaHYIOINTIB 3a/I€KAa BiJl CTyIIEHA TSKKOCTI TV
BucHOBKH. BUzHaueHH:A INMTMOUHN ITUTOMOPQOJIOTiYHNAX MOPYIIEHD KIITHHHOTO CKIazy ocasy PC MOXe CIIyTyBaTH O0’€KTUB-
HUM KPUTEPIEM OLIIHKU CTyIIEHs THKKOCTI I'YTL

KIr0490Bi ¢TOBa: TOCTPUN YCKIAAHEHNUNA TAHKPEATUT; PiZIMHHI CKYITYEHHS; IIUTOIOT YHE JOCI/IKEHHS.

Abstract
Objective. To study up a character and peculiarities of cyto—morphological changes in cellular material of the peripancreatic
liquid accumulations (LA) as a criterion of objective estimation of the clinical course severity in an acute complicated pancre-
atitis (ACP).
Materials and methods. Results of cyto—morphological investigation of the peripancreatic LA sediment, obtained while do-
ing interventional ultrasonography in 51 (88%) observations and videolaparoscopy — in 7 (12%) observations in 58 patients
with an ACP, were analyzed.
Results. Of intraabdominal LA (n=37) observations in 10 (27 %) of them a domination of proliferating cells of mesothelium
with their polymorphism was revealed, while in 15 (41%) — degenerative—dystrophic changes like a bulging of cytoplasm,
appearance of large «signet—ring like» cells, in 12 (32%) — atipically changed cells of mesothelium with signs of anizocytosis and
anizonucleosis, as well as cyto—morphological changes like in neoplastic process. In retroperitoneal localization of LA (n=21)
a more essential changes in the granulocytes nuclei were registered, including, in 9 (43%) observations their structure have got
irreversible disorders: karyopycnosis, karyorexis and karyolysis. The depth of structural cellular changes in mesoteliocytes and
neutrophil granulocytes have depended upon the ACP severity.
Conclusion. Determination of depth of the cellular content cytomorphological disorders in the LA sediment may serve an
objective criterion in the ACP severity estimation.

Keywords: acute complicated pancreatitis; liquid accumulations; cytological investigations.

The updated classification of acute pancreatitis (AP) (Atlanta,
2012) provides an in—depth description of local disease com-
plications and, first of all, pancreatic fluid collections (FC) [1].
Thus, the following FC types distinguished. 1. Acute peripancre-
atic FC with aseptic contents without signs of pancreas necro-
sis and parapancreatic fat, which are aseptic (Acute peripancre-
atic flud collection — APFC). 2. Acute necrotic FC with different
amounts of both fluid and necrotic tissue fragments associated

with the necrosis in pancreas parenchyma and/or parapancre-
atic tissue (Acute necrotic collection — ANC). 3. Post—necrotic
infected pancreatic and/or parapancreatic FC with contents
in the form of a fluid component/purulence and necrotic tis-
sue/detritus predominantly infected (Post—necrotic pancreat-
ic/retropancreatic flud collection — PNFC).

Remarks to this classification indicate that the operation-
al tactical approaches in these complications have their own
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characteristics [2,3]. Is it possible to assess FC content in de-
termining the severity of the clinical course of disease?
Purpose studies: to study the character and peculiarities of
cytomorphological changes of cellular sediment material of flu-
id collections (FC) as criterion for objective assessment of the
clinical course severity in acute complicated pancreatitis (ACP).

Materials and methods studies

Cytomorphological study of peripancreatic FC sediment
produced during interventional ultrasonography in 51 (88%)
and video—laparoscopy in 7 (12%) observations was per-
formed in 58 patients who were under the inpatient treatment
in the City Pancreatic Centre at the Academic Department
of General Surgery of Danylo Halytsky Lviv National Medical
University, with a confirmed ACP diagnosis (based on clinical,
laboratory—biochemical, radiological and instrumental meth-
ods). The age of hospitalised patients ranged from 22 to 74
years. 36 female (33%), 73 male (67%). The cytological study
of pancreatic and peripancreatal FC contents provided for the
implementation of two stages — pre—analytical and analyti-
cal. The first one included qualified collection and transpor-
tation of study material, which was important for further re-
sult. The analytical stage provided for a cytological study of na-
tive and stained samples. Samples were Pappenheim—stained.

Fluid collections content was transferred into test tube or
other, more spacious, clean, dry labware with 5% sodium cit-
rate solution at a rate of 2 — 5 ml per 100 ml of the test mate-
rial in order to stabilize it and prevent the destruction of cel-
lular elements. With a considerable volume of fluid material,
it was centrifuged at 1500 rpm for 5 — 10 minutes, after which
supernatant was discharged, and 4—6 preparations were re-
ceived from the precipitate with drying for 1 hour and subse-
quent staining. Further study was performed using BIOLAM
and MIKMED-5 light microscopes with a magnification of
x40, x90, x100. Microscopy was applied to both native and
stained specimen with small and large microscope magnifi-
cations (immersion system). The obtained study results were
processed using variation statistics of t—test, Fischer test and y.

Results

The obtained study data provided grounds to state that as
aresult of the aggressive environment effect of the peripene-
trating fluid collections with high levels of activated enzymes

Fig. 1.
Degenerative—dystrophic changes in cytoplasm. Castration cell.

and proinflammatory cytokines on cellular elements resulted
in pathological changes of all cellular elements as determined
in cytological specimens. However, the most significant and
indicative were the changes in FC mesotheliocytes with in-
tra—abdominal location (37 observations), since these cells,
being the main structural elements of serous membranes, in
particular parietal and visceral peritoneum, were in direct con-
tact with enzymatically active pancreatic exudate.

Thus, 10 (27%) studies showed dominance in cytological
specimens of proliferating mesothelium, characterized by large
mesotheliocytes, nuclei and their polymorphism. 15 (41%)
cases showed degenerative—dystrophic changes in both cy-
toplasm and mesotheliocytes in the form of cytoplasmic pro-
trusions, its vacuolation, appearance of foaminess, sometimes
with large castration cells. 12 (32%) studies showed the pres-
ence of atypically altered mesothelium cells with anisocyto-
sis and anisonucleosis, as well as cytomorphological changes
similar to neoplastic process (fig. 1, 2).

Cytomorphological abnormalities of peripancreatic FC con-
tent with their localization in retroperitoneal space (21 ob-
servations), in the absence of direct contact of the pancreatic
fluid with peritoneum, were most significant in neutrophilic
granulocytes. Thus, all studies showed changes in these cells
cytoplasm in the form of toxic grains and vacuolations both
in individual cells and most neutrophil granulocytes, inten-
sive basophilia, decreased specific graininess and appearance
of circular colourless spots, which reflected the initial process
of degenerative—dystrophic cell changes.

However, more significant changes were observed in gran-
ulocyte nuclei. Thus, in 9 (43%) cases, irreversible structural
damages were observed characteristic of the gradually—se-
quential stages of death, namely karyopyknosis, karyoclasis
and karyolysis (fig. 3, 4).

An analysis was performed of cytomorphological changes
in mesotheliocytes and neutrophil granulocytes with intra—
abdominal and retroperitoneal FC location depending on the
severity of the clinical course of disease according to AP clas-
sification criteria (Atlanta, 2012) [1] (fable 1, 2).

As can be seen from the data presented in tables, in
moderately severe ACP, in contrast to the severe clinical course
of the disease, the cytological presentation of intra—abdominal
FC was characterized by damage to mesotheliocytes structure
in the form of their degenerative—dystrophic changes —in 14

Fig. 2.
Avypically altered mesothelium cells. Anisocytosis, anisonucleosis,
polymorphism of cells and nuclei.
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Vacuolation of the neutrgllgb?i granulocytes cytoplasm. Changes in granulocyte nuch.%éﬁyopy/enosis, karyoclasis and
karyolysis.
Table 1.  Cytological characteristics of intra-abdominal FC mesotheliocytes with moderately severe and severe ACP
Moderately severe ACP Severe ACP
Cytomorphological changes in mesotheliocytes (n=24) (n=13)

abs. % abs. %
Mesotheliocytes proliferation 9 38 1 8
Degenerative-dystrophic changes in cytoplasm and mesothelium nuclei 14 58 1 8
Polymorphism of mesothelium cells and nuclei (cellular atypia) 1 4 11 84
Total ... 24 100 13 100

Table 2.  Cytological characteristics of neutrophilic granulocytes of retroperitoneal FC in moderately severe and
severe ACP
Moderately severe ACP Severe ACP
Cytomorphological changes of neutrophil granulocytes (n=14) (n=7)

abs. % abs. %
Degenerative-dystrophic changes in cytoplasm 13 93 2 29
Destructive damages of nucleus — karyopyknosis, karyoclasis and karyolysis 1 7 5 71
Total ... 14 100 7 100

(58%) observations vs. 1 (8%) case (¥*=6.593; p=0.01), while
the incidence of mesotheliocytes proliferations did not have
statistically significant differences — 9 (38%) vs. 1 (8%) of
observations (¥*=2.438; p > 0.05)

This severe clinical course of the disease was characterized
by atypical forms of mesotheliocytes and their nuclei, similar
to cells of neoplastic genesis, as observed in 11 (84%)
observations vs. 1 (4%) cases (¥*=21.368; p < 0.001).

The peculiarities of neutrophil granulocyte changes in the
retroperitoneal peripancreatic FC were that both in moderately
severe and severe ACP there were cytomorphological damages
of cells cytoplasm in the form of degenerative—dystrophic
changes. However, in the severe course of disease, in addition
to cytoplasm, cell nuclei were also affected by destructive
process in the form of karyopyknosis, karyoclasis and
karyolysis —5 (71%) observations vs. 1 (7%) case (x*=10.2806;
p=0.001). Consequently, the depth of structural changes in
mesotheliocytes and neutrophil granulocytes depended on
ACP severity. The obtained results provided grounds to work
out the “Assessment method of acute necrotic pancreatitis
severity” and “Prognostication method for clinical course of
acute destructive pancreatitis” [4, 5], according to which the
evaluation of cytomorphological changes in mesotheliocytes

and neutrophil granulocytes in peripancreatic FC content
can serve as a commonly available criterion for determining
ACP severity.

Discussion

An unbiased assessment of ACP severity is the basis for
determining treatment strategy and tactics in patients with
this disease. However, the existing integral prognostication
scales for disease severity as a general intensive care profile
(APACHE II, SAPS, MODS, SOFA), and specifically adapted for
acute pancreatitis (Ranson, Leere, Blamey, Balthazar, BISAP)
are quite cumbersome and inaccessible to practical application
[6, 7]. Recently, studies have been widely conducted to
identify certain criteria for disease severity, the so—called ACP
predictors, such as the emergence of hydrothorax [8], changes
in erythron parameters and iron metabolism [9], neutrophils
damage system [10]. The proposed method is affordable, cost—
effective and fast, which greatly contributes to addressing
this issue.

Conclusions
1. Clinical course of ACP shows cytomorphological changes
in peripancreatic FC contents, which are the most significant
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and indicative in mesotheliocytes with intra—abdominal
FC localization and neutrophil granulocytes with their
retroperitoneal arrangement.

2. Assessment of the extent of identified cytomorphological
damage in cellular composition of FC sediment can serve as
an objective and publicly available criterion of ACP severety.
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