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Abstract

Background. Acute pancreatitis (AP) is a proteiform
disease which may lead to various complications. Pancreatic
pseudocysts and fluid collections are among the most
frequent of them. The aim of our study was to find predictive
factors of their occurrence.

Methods. We carried out a retrospective cohort study
comprising one year patients admitted to our department
with AP. Fisher’s exact and Mann Whitney U tests were
used for correlations, with a probability of error < 5% (p<0.05).

Results. We included 62 patients with a mean age of 49
years; 77.4% were males. AP etiology was due to alcohol
(58.1%), biliary disorders (22.6%), hypertriglyceridemia
(8.1%) and post-ERCP (3.2%). Pancreatic cancer was revealed
in (6.5%) patients. From the whole group two patients (3.2%)
died. There were 22 patients with pseudocysts (35.5%) and
13 patients with acute fluid collections (21%). Multiple
pseudocysts were present in 12 cases (54.5%), mean diameter
was 39.5 mm. Pancreatic head localization was most frequent
(63.6%). Alcoholic etiology was associated with acute
pseudocyst formation (p=0.007) as well as lower values of
alkaline phosphatase (96 U/L versus 286 U/L, p = 0.016).
The area under the receiver operating characteristics curve
demonstrated that values of alkaline phosphatase <2 x upper
normal values were predicting pseudocyst occurrence with
> 90% specificity. Presence of ascites predicted formation
of acute fluid collections (p <0.001).

Conclusions. Alcoholic etiology and low values of serum
alkaline phosphatase seem to predict pseudocysts formation
in acute pancreatitis, while ascites forecast acute fluid
collections occurrence.
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Rezumat

Introducere. Pancreatita acutid (PA) este o afectiune
proteiformd, care poate evolua cu diverse complicatii, dintre
care formarea de colectii fluide peripancreatice sau de
pseudochiste, este printre cele mai frecvente. Scopul
studiului nostru a fost identificarea de factori predictivi ai
aparitiei acestora 1n evolutia unei PA.

Material si metode. Am realizat un studiu retrospectiv
de tip cohort, incluzand pacientii admisi in clinica noastra
intr-o perioadd de 1 an cu diagnosticul de pancreatiti acuti.
Pentru corelatiile statistice s-au folosit testele Fisher’s exact
si U Mann Whitney cu o probabilitate de eroare de < 5%
(p<0.05).

Rezultate. Au fost inclugi 62 de pacienti cu o varstd
medie de 49 de ani, 77.4% au fost de sex masculin. Etiologia
PA a fost alcoolicd (58.1%), biliard (22.6%), hipertri-
gliceridemie (8.1%) si post ERCP (3.2%). La 6.5% din pacienti
a fost diagnosticat cu aceastd ocazie un nodul pancreatic
cu caractere maligne. Din grupul studiat au decedat 2
pacienti (3.2%). 22 de pacienti (35.5%) au dezvoltat
pseudochiste, iar la 13 (21%) s-a decelat prezenta unei colectii
intraabdominale. Pseudochistele au fost multiple la (54.5%),
diametrul mediu la diagnostic a fost de 39.5 mm, predominand
localizarea cefalicid (63.6%). Etiologia alcoolici s-a asociat
cu formarea de pseudochiste (p = 0.007) si cu valori reduse
ale fosfatazei alcaline (96 U/L versus 286 U/L, p = 0.016).
Valorile acestora de 2 ori sub valoarea normala sunt predictive
cu o specificitate > 90% pentru formarea de pseudochiste.
Pentru aparitia colectiilor fluide s-au identificat un singur
factor predictiv: prezenta ascitei pancreatice (p < 0,001).

Concluzii. Etiologia alcoolici si valorile mici ale fosfatazei
alcaline par s prezica formarea de pseudochiste in PA, in
timp ce prezenta ascitei este factor de risc pentru formarea
colectiilor fluide intraabdominale.

Introduction

Acute pancreatitis (AP) is a pathogenic condition with
an increasing incidence. The worldwide incidence varies
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from 38 to 80 cases per year at 100,000 inhabitants (1,2). Its
prognosis depends on various factors and even though the
mortality trend is decreasing, it may reach 50% in severe AP
(3,4). Most studies consider that the mortality rate depends
on pancreatic and peripancreatic necrosis extension and
more importantly, it depends on presence of infected
necrosis. Hence, the mortality in case of uninfected extensive
necrosis is 6-13%, while in case of infected necrosis it varies
from 14 to 80% in large cohort type studies (5-9).

Pseudocyst formation and peripancreatic fluid collections
are among the most frequent AP complications, as a
consequence of inflammation and enzyme activation. Their
approach could be guided by the Atlanta classification (10).
Accordingly, “acute pseudocysts” appear as a consequence
of AP or pancreatic trauma, contain pancreatic juice and are
surrounded by a fibrous or granular tissue. “Chronic
pseudocysts” have the same characteristics, but appear in
chronic pancreatitis, without a recent history of AP. “Acute
fluid collections” emerge early in AP evolution, are localized
close to the gland and do not have fibrous or granular tissue
walls. “Pancreatic abscesses” are abdominal pus collections,
usually close to pancreas, which may or may not contain
necrotic pancreatic tissue. They can be a consequence of
AP, chronic pancreatitis or pancreatic trauma (10, 11).

Most often, pseudocysts are sterile and contain
pancreatic enzymes. “Complicated pseudocysts” include
clinical situations of extreme gravity such as hemorrhage,
infection (when differential diagnosis with an abscess is
difficult) or rupture in the peritoneum.

Most authors consider that 4 weeks are necessary for a
pseudocyst to be formed, although others consider 6 weeks
(11,12). Consequently, an “acute pseudocyst” is a fluid
collection associated with an AP episode which lasts more
than 4 weeks. It is caused by duct destruction and fluid
accumulation within the interstitial space and has its own
walls (13). Its evolution and therapeutic approach are
particularly distinct from chronic/retentive pseudocysts
which occur in chronic pancreatitis, formed by the
coalescence of localized duct dilatations (13,14).

True collections are those which appear within 4 weeks
from the onset of AP, with no delimitations.

The aim of our study was to find predictive factors of
acute pseudocysts and intra abdominal fluid collections
occurrence in AP, in patients referred to our center over a
one year period. As a secondary goal, a descriptive analysis
of the population with AP was performed.

Patients and methods

We designed a retrospective cohort-type study,
comprising patients admitted to our center with AP between
February 2004 and January 2005.

The diagnosis of APwas made by the presence of
abdominal pain, more than 3 times the upper normal limit
(300 UI/L) elevation of lipase. We defined alcoholic AP as
AP with a positive history of alcohol con-sumption within
48 hours of symptoms onset. Biliary AP was defined as AP

with a negative history of alcohol consumption within 48
hours since symptoms onset and the presence of biliary
calculi or sludge.

We used the Atlanta classification to categorize
pseudocysts and collections (10).

A descriptive analysis was performed using percentages
for categorical data and mean values for numeric variables.
Comparisons between groups were performed using Fisher’s
exact test for categorical parameters and the Mann Whitney
U test or Student’s ¢ test for numeric variables with a
probability of error less than 5% (p<0.05). The presence or
absence of acute pseudocysts or acute collections was
cross-tabulated using Fisher exact test in 2 x 2 tables against
categorical variables (AP etiology, associated pathological
conditions and previous AP history, ascites, peripancreatic
infiltration). Mann Whitney U test for the presence or
absence of acute pseudocysts or acute collections was
applied for 10 numerical variables: alanine aminotransferase
(ALAT), aspartate aminotransferase (ASAT), alkaline
phosphatase (Falk), gamma-glutamyl transpeptidase (GGT),
bilirubin, amylase, lipase, hemoglobin, leucocytes, and
platelets. Multivariate analysis using binary forward logistic
regression was performed for presence or absence of
pseudocysts entering univariate predictive factors. The
Hosmer Lemeshow goodness of fit test was used to check
whether the model adequately fits the data. The area under
the receiver operating characteristics curve method
(AUROC) was used to check whether the numerical variables
may predict pseudocysts and collections.

Results

Sixty-two patients were included in the study, with a
mean age of 49 years. The sex ratio was 3:1 in favor of men
(77.4%). A predominance of alcoholic PA was noted (58.1%),
followed by biliary etiology (22.6%), hypertrygliceridemia
(8.1%) and post endoscopic retrograde cholangio-
pancreatography (ERCP) (3.2%). In 8% of cases the cause
was unidentified (Fig. 1).

A pancreatic nodule suggesting pancreatic malignancy
was identified in 4 patients (6.4%) by imaging methods.
These cases were not pathologically confirmed.

Almost one half of the patients (48.4%) had concomitant
chronic liver disease, either fatty liver disease or cirrhosis at
trans-abdominal ultrasound and/or computed tomography
scanner. Five per cent of the patients had splenic or portal
vein thrombosis, 30.6% of patients had surgery performed
on and 2 of 62 patients died (3.2%). Twenty-two per cent of
the patients (35.5%) developed acute pancreatic
pseudocysts, most of them multiple (12 cases), and 13
patients (21%) had acute peripancreatic collections (Fig.
2a,b).

The mean diameter of the pseudocysts was 39.5 mm and
the most frequent location was in the pancreatic head.

Through univariate analysis we identified the risk
factors associated with pseudocyst development. Hence,
alcoholic etiology of the AP was the only categorical
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Fig.2a,b Ultrasound image of the pancreatic psudocysts in our
patients.

variable significantly associated with pseudocysts presence
(p=0.007, Fisher exact test).

Numerical parameters associated with pseudocysts
presence were lower values of serum ALAT (58 U/L versus

166 U/L, p=0.045, U Mann Whitney test), lower values of
serum ASAT (51U/L versus 151U/L, p = 0.045, Mann
Whitney U test), lower values of serum alkaline phosphatase
(96U/L versus 286 U/L, p=10.016, Mann Whitney U test).

After multivariate analysis, only alcoholic etiology and
lower values of alkaline phosphatase predicted the
occurrence of pseudocysts (Table I).

Table I Predictive factors for pseudocysts presence after
multivariate analysis. Hosmer Lemeshow goodness of fit test, p =
0.742

Factor p Odds ratio OR 95% probability
(OR) confidence limits

alcoholic etiology 0.009 6.57 1.604 — 26.911

higer values of 0.026  0.986 0.974 — 0.998

alkaline phosphatase

The area under the receiver characteristics curve
(AUROQC) for alkaline phosphatase was 0.867 (standard error
0.093, 95% probability confidence interval 0.684 — 1.050,p =
0.017). Thus, acute pseudocyst formation can be predicted
with a specificity of more than 90% if the serum alkaline
phosphatase is less than a cut-off value of 2 x upper normal
limit (UNL=185 U/L ) (Fig.3).

The AUROCSs for both ALAT and ASAT were non-
significantly different from the 0.5 AUROC reference line
(AUROC 0.625, standard error 0.190, 95% probability
confidence limits 0.252 — 0.998, p = 0.522). The same
specificity of more than 90% was found for predicting acute
pseudocyst formation using higher than cut-off values of 2
x UNL, but non-significance of ROC does not recommend
using ALAT or ASAT for prediction.

In order to stratify for etiology, we selected patients
with non alcoholic etiology. Indeed for these patients, lower
levels of alkaline phosphatase appeared as a risk factor for
pseudocyst formation (p =0.034, 68 U/L versus 343 U/L).
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Fig.3 Alkaline phosphatase ROC.

For occurrence of peripancreatic collections, we found
significant correlations for the following variables, which
can be considered predictive factors: ascites presence (p <
0.001, Fisher’s exact test) and peripancreatic infiltration (p <
0.001, Fisher’s exact test).

Peripancreatic collections also correlated with higher
leucocyte counts (13,700/mmc versus 10,800/mmc, p=0.021,
Mann Whitney U test) and higher platelet counts (367,000/
mmc versus 250,000/mmc, p=0.042, Mann Whitney U test).

After multivariate analysis, only ascites presence
predicted the occurrence of acute peripancreatic collections
(Table II).

Table II Predictive factors for acute peripancreatic collections
after multivariate analysis. Hosmer Lemeshow goodness of fit
test

Factor p Odds ratio OR 95% probability
(OR) confidence limits
ascites presence < 0.001 20.00 4.382 — 91.278

Discussion

Pancreatic fluid collection incidence in AP depends on
their definition criteria and on the accuracy of diagnostic
methods. The Atlanta classification has attempted to create
a diagnostic frame in order to have a precise notion of acute
versus chronic pseudocysts, pancreatic abscess and
peripancreatic collections. Technical advances, development
of ultrasonography and computed tomography have
induced a false increase of their incidence through increased

sensitivity. An estimate of pancreatic collections incidence,
including pseudocysts is between 30 to 60% (10,15,16). We
are at the upper limit of literature data: 56.5% of the patients
with AP included in the study developed one of the two
complications.

Sarles et al (17) stated that there is a difference between
a pseudocyst associated with AP or with chronic
pancreatitis. The former is called “necrotic’ and is the result
of pancreatic tissue necrosis and pancreatic juice
extravasations and the latter is called “retentive or “true
pseudocyst” and is caused by duct dilations due to calculi
or strictures (11). The two types of pseudocysts also differ
in dimension —a mean diameter of 20—35mmin AP (11,18,19)
and 80—100 mm in chronic pancreatitis (19,20). We found in
our patients a 39.5 mean diameter close to AP pseudocyst
limits, which confirms a good selection of patients.

Regarding the most frequent site of acute pseudocyst
formation, it was the pancreatic head in our patients. The
literature data are extremely controversial; there are studies
which state that caudal location is the most frequent location
(50%) (14), while others found an equal distribution between
head and body of the pancreas, with only 7% caudal (21).

In our study, a larger proportion of multiple pseudo-
cysts were identified as compared with the literature data -
54.5% versus 11-18% (22-24). This represented the
proportion of multiple pseudocysts from all our patients
with pseudocysts, but if we report the number of patients
with multiple pseudocysts in all patients with AP, the
percentage is 17%.

Although the number of patients with surgical
interventions due to pseudocysts or other complications
seems to be high (30.6%), we found studies with similar
percentages (24-28%) (25). This depends on local expertise
and technical availability, presently endoscopical
interventions being available, which could not be used in
our patients.

Discussing AP etiology, most of the published papers
recognize alcohol as the first cause (Table III). One can
notice that in North American studies, the percentage of
alcoholic and traumatic AP etiology is higher than in the
European ones. The results of our study place us in the
specific geographical area.

Although some studies concluded that etiology has only
limited influence on AP evolution (30), we demonstrated
that alcoholic etiology is highly predictive for pseudocyst
development (p = 0.007). This is in accordance with the
reported frequencies of 59-78% of AP developing acute

Table III Etiology of acute pancreatitis in the literature and in the present study

Study Alcohol Biliary ~ Hyper-triglycerides Trauma  Idiopathic
(%) (%) (%) (%) (%)

Present study 58.1 22.6 8.1 0 8

Bourliere et al (17) 44 25 0 3 28

Kong L et al (26) 57.9 22.32 6.6 4 9.18

O’Malley et al (27) 78 7 3 6 6

Kolars et al (28) 73 6 7 7 7

Walt et al (29) 70 8 6.3 15.7
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pseudocysts (11,31). Similarly, biliary AP is associated with
alower incidence of fluid collections, including pseudocysts
(32). There is a time gap between the peak mortality and
pseudocyst formation. Thus, most deaths occur during the
first two weeks of evolution, which is an interval too short
for pseudocysts to form (10).

We could not find data in the literature regarding the
biological predictive factors for acute pseudocyst or
peripancreatic collection formation. There are studies
regarding prediction of biliary or liver enzymes such as
Blamey index (33) or Van Gossum study (34). As ours was a
retrospective study, these criteria were not used by the
clinicians to define biliary or alcoholic AP etiology. In the
Van Gossum study, an ALT value more than 2 x UNL would
be predictive for biliary origin with a positive predictive
value of 92%. We have found both univariate factors -
alcoholic etiology and ALAT less than 2 x UNL — to predict
pseudocyst formation, but only alcoholic etiology was an
independent factor. This can be regarded as a confirmation
of the Van Gossum study: biliary AP has ALAT more than 2
x UNL, alcoholic has less than 2 x UNL.

The most important non biliary etiology is alcoholic, with
which we have already demonstrated a correlation. Our data
should be verified in a larger, prospective series. A bias
might have been introduced by the liver diseases associated
in a high proportion, although not significantly, with
pseudocysts or peripancreatic collection formation.

It seems important to predict acute fluid collections
development, although its incidence is around 30-60% of
cases (11), because of the importance resulting from their
associated morbidity. Vitas and Sarr reported severe life-
threatening complications in nearly 10% of patients treated
selectively with a non-operative expectant approach, in a
follow up period of 46 months. In addition, 28% of patients
have eventually underwent elective surgery directed at either
the pseudocyst or other complications related to pancreatitis
(19,35).
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