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CYTOMORPHOLOGICAL STUDIES OF CELL COMPONENTS
OF THE PERIPANCREATIC FLUID COLLECTIONS IN THE EVALUATION
OF CLINICAL COURSE SEVERITY OF ACUTE COMPLICATED PANCREATITIS
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Abstract. Purpose. To study the character and peculiarities of cytomorphological changes of cellular
sediment material of fluid collections (FC) as criterion for objective assessment of the clinical course
severity in acute complicated pancreatitis (ACP).

Materials and methods. The results of cytological researches of peripancreatic sediments of FC
obtained during interventional ultrasonography in 51 (88%) and videolaparoscopy in 7 (12%) observa-
tions in 58 patients on ACP were analysed.

Results. It was found that in intraabdominal FC (n=37) in 10 (27%) cases the dominating of pro-
liferative mesothelium with its polymorphism was observed. In 15 cases (41%) degenerative-dystrophic
changes of cytoplasm whippings with the appearance of large “ring-similar” cells were manifested. In
12 studies (32%), atypically altered mesothelium cells with anisocytosis and anisonucleosis, as well as
cytomorphological changes similar to the neoplastic process were detected. In retroperitoneal localization
of FC (n=21) more significant changes were observed in granulocyte-nuclei cells, in particular, in 9 cases
(43%), irreversible violations of their structure were identified as phenomena of cariopicnosis, carioresix
and cariolysis. Was established that depth of structural changes of mesotheliocyte cells and neutrophil
granulocytes depended on degree of ACP severity.

Conclusions. Estimation of cytomorphological changes of the FC cell components can serve as objec-
tive criterion of the ACP severity.
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Introduction. The updated classification of acute pancreatitis (AP) (Atlanta, 2012) provides an in-depth
description of local disease complications and, first of all, pancreatic fluid collections (FC) [2; 4; 9]. Thus, the
following FC types distinguished. 1. Acute peripancreatic FC with aseptic contents without signs of pancreas
necrosis and parapancreatic fat, which are aseptic (Acute peripancreatic 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 parapancreatic 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
tissue/detritus predominantly infected (Post-necrotic pancreatic/retropancreatic flud collection — PNFC).

Remarks to this classification indicate that the operational tactical approaches in these complica-
tions have their own characteristics [9]. Is it possible to assess FC content in determining the severity
of the clinical course of disease?

Purpose. To study the character and peculiarities of cytomorphological changes of cellular sed-
iment material of fluid collections (FC) as criterion for objective assessment of the clinical course
severity in acute complicated pancreatitis (ACP).

Materials and methods. Cytomorphological study of peripancreatic FC sediment produced
during interventional ultrasonography in 51 (88%) and video-laparoscopy in 7 (12%) observations
was performed 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 Univer-
sity, with a confirmed ACP diagnosis (based on clinical, laboratory-biochemical, radiological and
instrumental methods). 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 analytical. The first one included qualified collec-
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tion and transportation of study material, which was important for further result. The analytical stage
provided for a cytological study of native 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 citrate solution at a rate of 2—5 ml per 100 ml of the test material in order to stabilize it and pre-
vent the destruction of cellular elements. With a considerable volume of fluid material, it was centrifuged at
1.500 rpm for 5-10 minutes, after which supernatant was discharged, and 4—6 preparations were received
from the precipitate with drying for 1 hour and subsequent 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 magnifications (immersion
system). The obtained study results were processed using variation statistics of t-test, Fischer test and x>

Results. The obtained study data provided grounds to state that as a result of the aggressive envi-
ronment effect of the peripenetrating fluid collections with high levels of activated enzymes and
proinflammatory cytokines on cellular elements resulted in pathological changes of all cellular ele-
ments as determined in cytological specimens. However, the most significant and indicative were the
changes in FC mesotheliocytes with intra-abdominal location (37 observations), since these cells,
being the main structural elements of serous membranes, in particular parietal and visceral perito-
neum, were in direct contact with enzymatically active pancreatic exudate.

Thus, 10 (27%) studies showed dominance in cytological specimens of proliferating mesothe-
lium, characterized by large mesotheliocytes, nuclei and their polymorphism. 15 (41%) cases showed
degenerative-dystrophic changes in both cytoplasm and mesotheliocytes in the form of cytoplasmic
protrusions, its vacuolation, appearance of foaminess, sometimes with large castration cells. 12 (32%)
studies showed the presence of atypically altered mesothelium cells with anisocytosis and anisonu-
cleosis, as well as cytomorphological changes similar to neoplastic process (Fig. 1, 2).

Cytomorphological abnormalities of peripancreatic FC content with their localization in retroper-
itoneal space (21 observations), in the absence of direct contact of the pancreatic fluid with perito-
neum, 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 neu-
trophil granulocytes, intensive 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 granulocyte nuclei. Thus, in 9 (43%) cases,
irreversible structural damages were observed characteristic of the gradually-sequential 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 classification criteria (Atlanta, 2012) [2] (Table 1 and 2).
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Fig. 1. Degenerative-dystrophic changes in cytoplasm. Castration cell
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Fig. 2. Atypically altered mesothelium cells. Anisocytosis, anisonucleosis, polymorphism
of cells and nuclei

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
(58%) observations vs. 1 (8%) case (¥2 = 6.593; p = 0.01), while the incidence of mesotheliocytes
proliferations did not have statistically significant differences — 9 (38%) vs. 1 (8%) of observations
(x2=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 (¥2 = 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 cyto-
plasm 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 karyopykno-
sis, karyoclasis and karyolysis —5 (71%) observations vs. 1 (7%) case (¥2 = 10,286; p =0,001). Con-
sequently, 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” [ 7], 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.
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Fig. 3. Vacuolation of the neutrophil granulocytes cytoplasm
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Fig. 4. Changes in granulocyte nuclei. Karyopyknosis, karyoclasis and karyolysis
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Table 1
Cytological characteristics of intra-abdominal FC mesotheliocytes with moderately severe
and severe ACP
Cytomorphological changes Moderately severe ACP Severe ACP
in mesotheliocytes n=24 (65%) n=13 (35%)
Mesotheliocytes proliferation 9 (38%) 1 (8%)
Degenerative-dystrophic changes in cytoplasm 14 (58%) 1 (8%)
and mesothelium nuclei
Polymorphism of mesothelium cells and nuclei 1 (4%) 11 (84%)
(cellular atypia)
Total 24 (100%) 13 (100%)
Table 2

Cytological characteristics of neutrophilic granulocytes of retroperitoneal FC in moderately
severe and severe ACP

Cytomorphological changes Moderately severe ACP Severe ACP
of neutrophil granulocytes n=14 (67%) n=7 (33%)
Degenerative-dystrophic changes in cytoplasm 13 (93%) 2 (29%)
Destructive damages of nucleus — 1 (7%) 5(71%)
karyopyknosis, karyoclasis and karyolysis,
Total 14 (100%) 7 (100%)

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 dis-
ease 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 [5; 7; 9]. Recently, studies have been widely conducted to identify
certain criteria for disease severity, the so-called ACP predictors, such as the emergence of hydrothorax
[3], changes in erythron parameters and iron metabolism [1], neutrophils damage system [8]. The pro-
posed 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 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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OUTOMOP®OJOI'TYHI JOCILKEHHA KIIITUHHOT O CKIIAQY
HEPUITAHKPEATHUYHUX PIITMHHUX CKYIIYEHDB B ONTHIOBAHHI TAKKOCTI
KJITHIYHOI'O IEPEBITY T'OCTPOI'O YCKIIAJHEHOT'O TAHKPEATUTY

Angpromienko [1.B., Auapromenko B.I1., [Tpukynenko O.B., Koryt JI.M.

Anomayisa. Mema — eusyumu xapaxmep ma 0coonueocmi yumomopQonoiuHux 3MiH KIimuHHo20 Mame-
piany ocady nepunankpeamuunux piounnux ckynyens (PC) sk kpumepiio 06’ ekmugnoi oyinku msajickocmi
KAIHIYHO20 nepebicy cocmpoo yckiaonenoeo nawkpeamumy (I'VII).

Mamepianu ma memoou. I[1iodano ananizy pe3ynemamu yumono2iuHo2o 00CII0NHCEHHA 0cady NEePUnaH-
kpeamuynux PC, 0obymoeo npu eukonanHi inmepgenyitinoi ynompaconoepaghii 6 51 (88%) i sioeonana-
pockonii 6 7 (12%) cnocmepescennsx y 58 xeopux na I'VII.

Peszynomamu. Koncmamosano, wo npu inmpaaboominanvuux PC (n=37) y 10 (27%) oocrioxcennsax
cnocmepieanocsk OOMIHY8aHHs Nponighepyiouoeo mezomenito 3 uoeo noiimopgizmom. ¥ 15 (41%) sunao-
Kax NposesnuUcs 0e2eHepamuHo-oucmpoQiuni 3MiHu y 6uensa0i 6Un "a4y8anb YUMonaasmu, noseu 6enuKux
«nepcrenodionuxy knimun. Y 12 (32%) docniocenusx euseieno amunoso 3miHeHi KIimuHu Me30meiiio
3 NPOABAMU AHIZ0YUMO3Y Ul AHIZ0HYKILE03Y, d MAKONC 13 YUMOMOPGHONOIYHUMU 3MIHAMU, NOOIOHUMU OO
Heonnacmuunozo npoyecy. llpu nozaouepesunniv nokanizayii PC (n=21) 6inow icmomui 3miHu cnocmepi-
eanucsa 3 boKy s0ep epanynoyumie, sokpema 8 9 (43%) eunaokax eusHauanucs He360POMHI NOPYUIEHHS iX
cmpykmypu y 8uensoi s18uny KapionikHo3y, Kapiopekcucy il Kapionizucy. Ycmanosieno, wo enubuHa cmpyx-
MYPHUX 3MIH KAIMUH Me30Mmenioyumie i Heumpo@QiibHUX epaHyioyumis 3a1excand 8i0 CmyneHs maicko-
cmi I'VIL

Bucnosku. Oyinka enubunu yumomopghonociyHux nopyuiersb KiimunHo2o ckaady ocady PC mooice cy-
2yeamu 06 ekmusHuUM Kpumepiem cmynetss maxckocmi I'VII

Knrwouosi cnosa: cocmputi yckniaoneHuti nankpeamum, piOunHi CKYNYeHHs, YUmono2iuti 00CHI0HCeHH .
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