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ABSTRACT

BACKGROUND: The spontaneous resolution rate of pancreatic pseudocysts (PPs) is 86%, and the serious complication rate is
3-9%. The aim of the present study was to develop a scoring system that would predict spontaneous resolution of PPs.

METHODS: Medical records of 70 patients were retrospectively reviewed. Two patients were excluded. Demographic data and
laboratory measurements were obtained from patient records.

RESULTS: Mean age of the 68 patients included was 56.6 years. Female:male ratio was 1.34:]. Causes of pancreatitis were stones
(48.5%), alcohol consumption (26.5%), and unknown etiology (25%). Mean size of PP was 71 mm. Pseudocysts disappeared in 32 pa-
tients (47.1%). With univariate analysis, serum direct bilirubin level (>0.95 mg/dL), cyst carcinoembryonic antigen (CEA) level (>1.5),
and cyst diameter (>55 mm) were found to be significantly different between patients with and without spontaneous resolution. In
multivariate analysis, these variables were statistically significant. Scores were calculated with points assigned to each variable. Final
scores predicted spontaneous resolution in approximately 80% of patients.

CONCLUSION: The scoring system developed to predict resolution of PPs is simple and useful, but requires validation.
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INTRODUCTION chronic pancreatitis.’! Management of PPs has traditionally
included a period of observation from 4 to 6 weeks, allow-
In the revised Atlanta classification, local complications of ing the cystic wall to mature. Therapeutic modalities include

acute pancreatitis are defined as acute peripancreatic fluid  endoscopic and radiologic intervention, as well as surgical
collections, pancreatic pseudocysts, acute pancreatic or  approach. Selection of modality depends upon the etiology,
peripancreatic necrotic collections, and walled-off necrosis.  |ocation, size, and clinical course of the pseudocyst.ll Recent
t' Pancreatic pseudocysts and peripancreatic fluid collections ¢\ dies have suggested that spontaneous resolution can be
are the most commonly reported clinical manifestations.™ safely and effectively achieved in up to 86% of patients if lon-
Pancreatic pseudocysts (PPs) are defined as fluid collections ger periods of observation are employed. Serious complica-

W'Fh nc? or minimal solid components, .surroun?léd byanon-  ions may develop in only 3-9% of cases during an averaged
epithelial wall of fibrous or granulated tissue, arising as a con- |year expectant follow-up.[’

sequence of acute pancreatitis.l"! Incidence ranges from 5% to

16% and is reported to be higher in patients with underlying In the present study, a scoring system designed to predict

spontaneous resolution of PPs was developed.
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taken from the Atlanta classification. Patients who received
primary treatment at another hospital and those misclassified
were excluded.

Sixty-eight of the initial 70 patients fulfilled the criteria for
true PPs, with the exception of postnecrotic collections that
constituted walled-off necrosis formation.

Etiology was considered to be of biliary origin when gall-
stones were found on radiologic examination. Alcohol was
registered as the etiological factor when there was history of
alcohol abuse. In the absence of gallstones or alcohol abuse,
the etiology was considered to be other, or unknown.

Treatments offered were conservative management, percu-
taneous puncture and/or drainage, and surgery (e.g. internal
drainage with cystogastrostomy or cystojejunostomy and
resection). Percutaneous puncture and drainage procedures
were performed with guidance of ultrasound or computed
tomography.

Independent Variables

Demographic data and the following laboratory measure-
ments were obtained from each patient record: serum amy-
lase, white blood cell count, platelets, hematocrit, calcium,
blood glucose, creatinine, blood urea nitrogen, total/direct
bilirubin, alkaline phosphatase (AP), lactate dehydrogenase,
Y-glutamyl transferase, alanine aminotransferase, aspartate
aminotransferase, cyst diameter, and cyst fluid carcinoembry-
onic antigen (CEA) level.

Dependent Variable

Primary endpoint was spontaneous resolution of PPs, includ-
ing partial and complete resolution, with uneventful follow-

up.

Statistical Analysis

Continuous data were presented as meanzSD, and differenc-
es between groups were analyzed with Mann-Whitney U test.
Shapiro-Wilk test was used to assess normality. Categorical
variables were analyzed with y? tests. Logistic regression was
used to identify variables associated with spontaneous reso-
lution. To calculate scores, a logistic regression model was
developed, in which presence of spontaneous resolution was
the dependent variable, and clinical and pathologic variables
were considered to be numerical or categorical covariates.

The final model generated a set of independent prognostic
variables with 3 regression coefficients, standard error (SE)
of coefficients, and p values. The fit of the model was veri-
fied by the Hosmer-Lemeshow goodness-of-fit test. Clinical
scores were based on the final logistic regression model.
Model discrimination was determined by measuring by the
area under the receiver operating characteristic (ROC) curve
(AUC). Discrimination of a prognostic model is considered to
be perfect if AUC=1, good if AUC >0.8, moderate if AUC is
0.6-0.8, and poor if AUC <0.6.

RESULTS

Mean (SD) age of patient population was 56.6 (16.7) years,
and female:male ratio was 1.34:1. Causes of pancreatitis were
stones (48.5%), alcohol (26.5%), and unknown (25%). The
most common symptom associated with the complicated
clinical course of the disease was abdominal pain (in 42 pa-
tients, 61.7%).

Mean size of pseudocyst was 71£54 mm (range: 8-240 mm).
PPs were located around the head of the pancreas in 42 pa-
tients (61.8%), and in the body or tail of the pancreas in 26
patients (28.2%). Demographic characteristics are shown in
Table I.

Table I. Demographic and clinical characteristics of patients with and without spontaneous resolution

Variable Spontaneous resolution (n=32) Required intervention (n=36) p
Mean age 53 14 5515 NS
Sex, male/female 13/19 16/20 NS
Pancreatitis history (present/absent) 24/8 26/10 NS
White blood cell count (per mm?3) 9.357+5.2 10.533+4.9 NS
Cyst fluid CEA level (0-2.5 ng/mL) 1.59£1.53 2.36x1.46 0.002
Serum glucose level (mg/dL) 174114 147+73 NS
Serum amylase level (U/L) 397+81.5 454+97.7 NS
Serum alkaline phosphatase level (U/L) 113.9 (31) 110.1 (32) NS
Serum lactate dehydrogenase level (U/L) 259 +£130 250 118 NS
Serum direct bilirubin level (mg/dl) 1.07+0.97 2.32%1 0.004
Cyst diameter (mm) 3519 7118 0.004

CEA: Carcinoembryonic antigen.
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Table 2. Multivariable logistic regression model for prediction of spontaneous resolution

Regression coefficient Standard error of coefficient P Score points
Elevated direct bilirubin level (>0.9 mg/dL) 1.8 1.3 0.03 |
Elevated CEA (>1.5) 29 1.2 0.008 2
Cyst diameter (>55 mm) 1.2 0.9 0.04 |

CEA: Carcinoembryonic antigen.

Table 3.

Scoring system for spontaneous resolution and resolution rates

Pancreatic pseudocysts score

Number of patients

Spontaneous resolution

Score Points n % n %

| 0 12 17.9 I 91.7

Il | 23 343 13 56.5

I} 2 14 20.9 5 35.7

v >2 19 279 3 16.7
Pseudocyst disappeared in 32 (47.1%) patients, 24 (66.6%) DISCUSSION

patients underwent external drainage, 7 (19.4%) underwent
cystogastrostomy, 3 (8.3%) underwent cystojejunostomy,
and 2 (5.5%) underwent pancreas resection. With univariate
analysis, serum direct bilirubin levels (>0.95 mg/dL), cyst CEA
levels (>1.5), and cyst diameters (>55 mm) were found to
be significantly different between patients with and without
spontaneous resolution. With multivariate analysis, the same
variables were found to be statistically significant (Table 2).
Scores were calculated by assigning points to these variables.
In spite of differences in regression coefficients, which ranged
from 1.2 to 2.9, for the sake of simplicity, | point was assigned
for cyst diameter (>55 mm), 2 points were assigned for cyst
CEA level (>1.5), and | point was assigned for serum direct
bilirubin level (>0.95 mg/dL). The resulting score ranged from
0to 4.

Four groups of patients were identified, based on score. The
first group (score |) had a spontaneous resolution rate of
91.7%, comprised approximately 17.9% of the cohort, and
included patients with 0 points. The second group (score
2) had a spontaneous resolution rate of 56.5%, comprised
approximately 34.3% of the cohort, and included patients
with | point. The third group (score 3) had a spontaneous
resolution rate of 35.7%, comprised approximately 20.9% of
the cohort, and included patients with 2 points. Spontane-
ous resolution rates were 16.7% and 0% for patients with 3
and 4 points, respectively (score 4). Rates are displayed in
Table 3.

The Hosmer-Lemeshow goodness-of-fit test of the final mod-
el was p=0.961, indicating a quite adequate fit of the model to
the data. AUC of the new score was 0.789 (0.682 to 0.896).
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Primary treatment modality of PPs involves conservative ap-
proaches until the PPs become asymptomatic.’! Recent stud-
ies have concluded that 8-86% of PPs resolve spontaneously,
while 5-15% of collections form symptomatic mature pseu-
docysts.”] During an averaged |-year expectant follow-up,
3-9% of mature PPs presented with serious complications,
including infection, bleeding, and jaundice.! PPs larger than 6
cm are closely correlated with increased risk of complication.
Bl |t has been demonstrated in a majority of related studies
that PPs larger than 5 or 6 cm have lower rates of spontane-
ous resolution.!'"l Authors have emphasized that, depending
on size, early operation or drainage of pseudocyts improves
rates of morbidity and mortality.l'? Therefore, it is strongly
suggested that surgical or percutaneous drainage be consid-
ered in cases of PPs larger than 6 cm.l! While data regard-
ing PP size and clinical course varies between studies, cysts
smaller than 4 cm are considered to be independent factors
for spontaneous resolution and favorable outcome.[*!3

In the present study, 47% of PPs showed uneventful partial or
complete resolution during early stages of follow-up (mean:
I5£11.55 months). Significant differences in cyst diameter
were found between the resolution and intervention groups
(3529 mm vs 71+£8 mm, p=0.004). More complicated clinical
courses were observed in the intervention group, related to
increased PP size. Both univariate and multivariate analysis
demonstrated that cyst diameter <53 mm was a predictive
factor for spontaneous resolution. Differences in cyst diam-
eter among groups indicated that percutaneous intervention
and/or surgical treatment must be considered as treatment
options for larger PPs, in accordance with the literature.
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However, Cheruvu et al. have demonstrated that size of
pseudocyst is a less-important indicator. Clinical outcomes
of patients with median PP size of 8 cm and median PP size
of 7 cm required intervention, and patients in both groups
received conservative treatment.l'] In addition, Nguyen et
al. demonstrated similar results regarding rates of sponta-
neous resolution, intervention, recurrence, and mortality in
PPs larger or smaller than 6 cm. The authors concluded that
etiology of AP is a more efficient means of predicting clinical
outcome than cyst size.l'”! Thus, pseudocyst size is not a sig-
nificant indicator of spontaneous resolution, requiring more
efficient parameters for the prediction of eventual outcome.

PPs comprise 75% of pancreatic cysts. History of unnoticed
acute pancreatitis renders distinction between cystic neo-
plasms, retention cysts, congenital cysts, and pseudocysts dif-
ficult until intervention is performed.l'l In a clinical setting,
data obtained from cyst fluid informs the differential diagnosis
of a pseudocyst. No remarkable literature regarding biological
predictive factors for spontaneous resolution of PPs could be
found. Complicated clinical course of PPs and practical mani-
festation of serum markers should lead clinicians to consider
the option of medical therapy. Several studies have shown
that cyst fluid analysis with elevated amylase in the thousands
and low CEA level (<192 ng/mL) supports the diagnosis of
a pseudocyst and helps determine the optimal therapeutic
strategy by excluding pancreatic cystic malignancies.['”'" Cyst
fluid may contain acute and chronic inflammatory cells, histio-
cytes, and macrophages.® Only complicated cases with gas-
trointestinal epithelial and mucin contamination, particularly
from the stomach, should include cystic lining epithelial cells.
[192122] Van der Waaij et al. analyzed 12 studies and demon-
strated that CEA levels below 5 ng/mL present a specificity
of 95% for pseudocyst formation.!'® Biliary complications of
PPs manifest as obstructive jaundice, requiring intervention
until the pseudocyst resolves. Jaundice may result from dis-
tortion and narrowing of the intra-pancreatic segment of the
common bile duct by progressive fibrosis of the pancreatic
tissue, as exhibited in cases of chronic pancreatitis (or rarely
by compression of the duct by a pseudocyst).[24

In the present study, cyst fluid CEA mean levels were signifi-
cantly lower in the resolution group than in the intervention
group (1.59+1.53 ng/mL vs 2.36x1.46 ng/mL, p=0.002). This
indicated a correlation between higher levels of CEA and com-
plicated clinical course of disease. When CEA levels did not
indicate malignancy, pseudocyst fluid levels with CEA>1.5 ng/
mL demonstrated inverse predictive power of spontaneous
resolution. In addition, 21 patients (32.3%) had symptoms of
jaundice, while only 4 (5.8%) responded well to conservative
treatment. Serum direct bilirubin levels of the resolution group
were significantly lower than those of the intervention group
(1.07£0.97 mg/dL vs 2.32+1 mg/dL, p=0.004). In both univari-
ate and multivariate analyses, elevation of direct bilirubin levels
higher than 0.95 mg/dL were closely correlated with surgical
or percutaneous intervention and lower rates of resolution.
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In routine practice, asymptomatic PPs are safely observed,
depending on size and location of cyst and secondary compli-
cations. Treatment algorithms and indications for therapeutic
intervention were primarily developed according to challeng-
es faced in the management of the disease. Therefore, ac-
curate and effective prognostic scoring systems are essential
to prevent characteristic complications of PPs and attendant
therapeutic challenges.

Conclusion

A scoring system based on cyst diameter, serum direct biliru-
bin, and cyst CEA level was developed in the present study.
This system is simple and employs routinely collected radio-
logic and laboratory parameters. PPs with cyst diameter <53
mm, cyst fluid CEA level <I.5 ng/mL, and serum direct bili-
rubin level <0.9 mg/dL have high tendency to spontaneously
resolve. PPs with scores of 3 and 4 are complicated, with un-
favorable clinical outcomes. Adverse outcome and prolonged
follow-up should be reduced by applying this scoring system
during management of the disease in a clinical setting. The
present retrospective cohort study requires validation with
prospective randomized clinical studies.
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ORIJINAL CALISMA - 6ZET

Pankreatik psodokistin sonuglar1 tahmin edilebilir mi? Yeni bir skorlama sistemi onerisi
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AMAC: Pankreatik psodokistlerinde spontan rezoliisyon orani %86, ciddi komplikasyon orani ise %3-9 olarak bildirilmektedir. Bu galismanin amaci
psodokistlerin spontan rezollisyonunu dngérebilen yeni bir skorlama sistemi gelistirmektir.

GEREC VE YONTEM: Yetmis hastanin tibbi kayitlari gecmise yonelik incelendi. Iki hasta calisma disi birakildi. Her hastanin kayitlarindan demografik
verileri ve laboratuvar degerleri elde edildi.

BULGULAR: Altmis sekiz hastanin ortalama yasi 56.6 ve kadin/erkek orani .34/ | olarak bulundu. Hastalarin %48.5’inde pankreatitin nedeni safra
taslari, %26.5’inde kronik alkol kullanimi, %25’inde ise idiopatikti. Ortalama kist ¢api 7| mm idi. Takip esnasinda 32 hastada (%47.1) psodokist
kayboldu. Tek degiskenli analizler incelendiginde kist ¢apt (>55 mm) ile serum dierkt biliriibin (>0.95 mg/dL) ve kist CEA (>1.5) degerlerinin
spontan rezollisyon saptanan ve saptanmayan hastalar arasinda anlamli derecede farkli oldugu goriildi. Cok degiskenli analizler sonrasinda da ayni
degiskenlerde istatistiksel anlamli farklilik saptandi. Skorlar bu degiskenlere atanan puanlar toplanarak elde edildi. Nihai puanlar ile %80 hastada
spontan rezoliisyon tahmin edilebildi.

TARTISMA: Basit ve kolay uygulanabilir olan skorlama sistemimiz ile psédokist rezoliisyonunu tahmin etmek miimkiin olabilecegi kannatindeyiz; yine
de gegerlilik ve glivenilirliginin daha detayli degerlendirilmesi gerekmektedir.

Anahtar sozclikler: Pankreas; prognoz; psédokist; skorlama sistemi; spontan rezoliisyon.
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