
practitioner with a paediatric practice and the
paediatrician encounter a large number of diffi-
culties in this field of pathology. Therefore, an
adequate and correct “management” of chil-
dren with acute or chronic pancreatitis seems
to be mandatory.
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Introduction

Acute pancreatitis is a relatively rare dis-
ease in the paediatric-adolescent age group
(0-18 years), and shows important regional
epidemiological differences1-3. North
American epidemiological studies showed
acute pancreatitis to be the most common
pancreatic disease in children, while cystic fi-
brosis occupied the second position4. The
most common causes are abdominal trauma-
ta, infectious diseases and, in particular, sys-
temic diseases5,6 (Tab. I).

From a clinical stand-point, pancreatitis
may be divided into mild self-limited forms
and severe forms; the latter still show a high
mortality and morbidity, despite the out-
standing advances in medical therapy as well
as a more appropriate surgical approach.
The incidence ranges from 10 to 120 new
cases per year per 100.000 inhabitants be-
tween 12 and 18 years old; northern Europe
has higher peaks as compared with southern
Europe7. Approximately 40% of children
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Abstract. – Although relatively rare, acute
pancreatitis is the most common disease com-
plex involving the pancreas in the paediatric
age group. The etiology of the disease is often
unknown, and Italian epidemiological data on
the paediatric population and, in particular, on
the etiology of the disease are not available
(except for studies of prevalence). Within the
field of the most frequently encountered pan-
creatitis in the age range of our interest (i.e. 0-
18 years), not only the commonly observed
forms whose etiopathogenesis is ascribable to
cholelithiasis must be mentioned but also
those forms due to proteic-caloric malnutrition
that are becoming increasingly common. The
presenting clinical symptoms and signs may
not be typical and the laboratory tests may not
always be sensitive enough.

In such age range chronic recurrent pancreati-
tis plays a very important epidemiologic role.
Approximately 40% of children and teenagers ad-
mitted to the hospital with a diagnosis of pancre-
atitis report a previous episode of the disease.
Irreversible changes in pancreatic parenchyma
develop in those patients in whom the disease
progresses, leading to pancreatic insufficiency.
Such a morbid condition (chronic pancreatitis) is
more often observed in adolescents, in whom the
disease manifests itself with a vague repetitive
dyspeptic symptomatology, after alternating re-
missions and recrudescences, not always clini-
cally evident. In children, the clinical picture most
commonly encountered is represented by recur-
rent abdominal pains, in view of the fact that the
patients are frequently affected by thalassaemia.
The pseudocystic evolution of the disease is the
most common organic damage resulting from the
chronic progression of the pancreatic impairment.

A few differences have been found with re-
spect to severity, etiology, and mortality of pan-
creatitis in the paediatric age group as com-
pared with older age groups. Both the general
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and teenagers with pancreatitis report a pre-
vious episode of the disease8. The most com-
mon causes are cholelithiasis (30-60% of the
patients) and a routinely abnormal dietary
habit (15-20% of the cases are overweight
children)7. The forms ascribable to proteic-
caloric malnutrition usually recognize, as a
triggering event of the abdominal colic (at
the early episode and at the recurrent
episodes as well), an excessive intake of
food9, that among adolescents may often
take place as an abundant libation10,11. These
are acute oedematous forms which show the
striking trend to evolve towards chronicity
characterized by a pseudocystic pattern12.

The exact incidence of biliary pancreatitis
in the age range of our interest (i.e. 0-18
years) could be higher than that actually re-
ported, due to the difficulty (low sensitivity)
in diagnosing biliary stones and microlithia-
sis, and could account for 80% of all the cases
of pancreatitis13-15.

According to the Atlanta classification16,
acute pancreatitis can be divided into: mild
forms (including 70-80% of the cases record-
ed at their first episode) and severe forms (20-
30% of new cases per year). The overall mor-
tality in the paediatric-adolescent age group is
estimated to be approximately 18-23%,
whereas it is 15% in the adult population17; in
the mild forms it is very low (1%) both in
adults and children18; in the severe (necrotic)
forms it reaches 30-35% of the paediatric cas-
es whereas it approaches 20-25% in the analo-
gous forms involving the adult population19.
In the early stages of the disease (up to 2
weeks) mortality is not correlated with sterile
necrotic phenomena, but to an unfavourable
evolution leading to Sepsis and Multiorgan
Failure (MOF); in subsequent stages (after
the initial two weeks) it is linked to the super-
infection of the necrotic area. The infectious
complication, however, may be observed also
during the first week of the disease (especially
in the youngest children)20-22.

Epidemiological data on pancreatitis af-
fecting children and adolescents in Italy are
lacking. Important multicentric studies have
been recently performed; they are certainly
significant with respect to the power of the
enrolled adult population (ProInf-AISP) un-
der the Sponsorship of the Italian
Association for the Study of the Pancreas
(AISP)23,24. Such studies appear to be quali-
fied to perform an appropriate survey in or-
der to assess thoroughly the characteristics of
this disease complex in Italy. The Operative
Unit (O.U.) of General Surgery of the Health
Station “Pugliese-Ciaccio” of Catanzaro,
Italy, is one of the Center that has accepted
to participate in the present study. A total of
1.184 patients were enrolled in the study from
December 2001 through November 2003.
Tables II, III, IV and V show the data perti-
nent to severity, etiology and mortality, re-
spectively, of the disease under study. A few
differences have been found in the paediatric
age group as compared with older age
groups.

The present investigation was aimed at an-
alyzing retrospectively the experiences
gained in this clinical field, starting from the
case series gathered by the O.U. of Paediatric
Surgery of the Health Station “Pugliese-
Ciaccio” of Catanzaro, Italy, during the peri-
od 1994-2004.
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1. Trauma 
2. Drug-induced

- Azathioprine
- Valproic acid
- L-asparaginase
- Thiazides
- Tetracyclines
- Prednisone

3. Infections
- Parotitis
- Enterovirus
- Epstein-Barr Virus
- Hepatitis A Virus
- Leptospirosis
- Mycoplasma
- Typhoid fever
- Ascaridiasis
- Malaria
- German measles

4. Biliary tract diseases
5. Metabolic disorders

- Reye’s syndrome
- Hypercalcaemia
- Proteic-caloric malnutrition
- Hypertriglyceridaemia
- Cystic fibrosis

6. Miscellanea
- Henoch-Schönlein’s purpura 
- Systemic lupus erythematosus
- Perforated duodenal ulcer
- Congenital partial lipodystrophy
- Tropical juvenile pancreatitis

Table I. Reported causes of acquired pancreatitis in
children



tis (as classified according to Ranson’s crite-
ria) died. All the remaining patients recov-
ered without any sequelae, with the excep-
tion of a girl (suffering from an abdominal
trauma) who was found to have a pancreatic
pseudocyst and underwent a pancreatecto-
my of body and tail 6 months after the acute
onset of the disease and after a few repeated
recrudescences. The same therapeutic ap-
proach was followed in all the patients with
biliary pancreatitis: Endoscopic Retrograde
Cholangiopancreatography (ERCP) +
Endoscopic Sphincterotomy (ES) in the ini-
tial 19 patients, and then video-assisted la-
paroscopic cholecystectomy. One patient on-
ly presented with a mild recurrent pancreati-
tis 6 months later, that recovered without
any sequelae.

Discussion

Pancreatitis is a rare disease in the paedi-
atric-adolescent age group (0-18 years); how-
ever, in the presence of predisposing or
favourable factors25, such as cholelithiasis26-28

(as it occurs in thalassaemia and other disor-
ders inducing haemolysis, leading to clinical

Materials and Methods

Our case series consists of a total of 43 pa-
tients (23 males and 20 females) with a mean
age of 14.8 years (age range: from 9 to 18
years). The etiology of the disease was
proved to be biliary in 30 patients (69.7%),
whereas the remaining 13 cases had the fol-
lowing causes: 1 trauma, 1 hyperparathy-
roidism, 1 periarteritis nodosa, 1 vasculitis, 1
lupus erythematosus, 1 acute lymphoblastic
leukaemia and 7 habitual alcohol intake
(16.2%) (Table VI, Case series).

All the cases with pancreatitis of biliary
origin were recorded in patients with thalas-
saemia; in such patients cholelithiasis is well-
known to develop with a high incidence.
Only one 16-year old patient, who had a se-
vere case of necrotic-haemorragic pancreati-
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Table II. Ranson’s criteria

Non biliary Biliary

UUppoonn aaddmmiissssiioonn UUppoonn aaddmmiissssiioonn
Age > 55 years Age > 70 years
WBC > 16,000 WBC > 18,000
B.S. > 200 mg/dL B.S. >220 mg/dL
LDH > 350 IU/L LDH > 400 IU/L
AST > 250 IU/L AST > 250 IU/L

AAfftteerr 4488 hhoouurrss AAfftteerr 4488 hhoouurrss
Decr. HT > 10 points Decr. HT > 10 points
Azotaemia > 180 mg/100 mL Azotaemia > 180 mg/100 mL
Calcaemia < 8 mg/dL Calcaemia < 8 mg/dL
Po2 < 60 mmHg
Deficit of bases > 4 mEq/L Deficit of bases > 5 mEq/L
Deficit of fluids > 6 L Deficit of fluids > 4 L

Table III. Epidemiologic data pertinent to acute pan-
creatitis (PROINF AISP study)

Phase 1 Phase 2

N. of pts 1005 1184
Sex (men) 53.3 50.4
Age (in yrs) 59.6 61.9 

(mean ± SD) (± 20) (± 18.2)
Alcohol (% of drinkers) 8.5 5.3
Smokers (%) 35.6 n.r.
Severity (% of mild forms) 75 85.8
Mortality (overall) (%) 5.2 21
Mortality in mild AP (%) 1.2 0.4
Mortality in 17.1 19.6
severe AP (%)

Table IV. Etiologic factors in acute pancreatitis (PROINF
AISP study)

Phase 1 Phase 2

N. of pts 1005 1184
Biliary 605 67.8%
Alcohol                    59.85% 5.3%
Post haemorrhage 8.5% 0.8%
Post ERCP 3% 2.5%
Dyslipidaemia 3.4% –
Trauma 1.5% 0.6%
Other 3.9% 3.3%
Unknown 2.1% 1.1%

Table V. Mortality for acute pancreatitis according to
age group (PROINF AISP study)

Phase 1 Phase 2

N. of pts 1005 1184
N. of deaths 52 (5.1%) 37 (3.1%)
< 40 years 0.9% –
40-60 years 2.6% 0.1%
60-80 years 6.7% 4.9%
> 80 years 8.1% 6.1%
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Table VI. Case series

1 CS 14yrs Acute oedematous Hypercalcaemia Recovered, discharged 
pancreatitis Hyperparathyroidism after 12 days. One month 

later clinical instrumental
control neg. (Echo + lab 
tests)

2 GR 16yrs Acute oedematous Closed abdominal Pancreatic Radical excision (tail
pancreatitis trauma pseudocyst (by pancreatectomy) through

Echo + CAT 6 ms supra- and sub-umbilical
after discharge) laparotomy

3 MS 17yrs Acute oedematous Vasculitis Recovered in 20 ds. Neg.
pancreatitis follow-ups 1, 3 & 6 ms

4 GI 15yrs Acute persistent Periarteritis nodosa Recovered after 3 weeks;
transferred to Paediatrics;
neg. clin. & instrumental
control (Echo + Cholang.
MRI for suspected VBP
dilatation due to stones
not confirmed by MRI)

5 MC 15yrs Acute oedematous Cholelithiasis in pt. Recovered in 11 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
6 MA 14yrs Acute oedematous Cholelithiasis in pt. Recovered in 12 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

7 PS 12yrs Acute oedematous Cholelithiasis in pt. Recovered in 15 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
8 SC 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 16 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

9 SP 16yrs Acute oedematous Cholelithiasis in pt. Recovered in 16 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
10 QG 17yrs Acute oedematous Cholelithiasis in pt. Recovered in 13 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

11 EV 18yrs Acute oedematous Cholelithiasis in pt. Recovered in 15 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
12 RS 15yrs Acute oedematous Cholelithiasis in pt. Recovered in 16 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

13 MG 14yrs Acute oedematous Cholelithiasis in pt. Recovered in 11 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
14 RC 16yrs Acute oedematous Cholelithiasis in pt. Recovered in 13 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

15 AC 17yrs Acute oedematous Cholelithiasis in pt. Recovered in 16 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
16 GS 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 15 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

17 CA 15yrs Acute oedematous Cholelithiasis in pt. Recovered in 14 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC

Continue
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Table VI. Case series

18 AC 16yrs Acute oedematous Cholelithiasis in pt. Recovered in 21 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
19 RD 18yrs Acute oedematous Cholelithiasis in pt. Recovered in 12 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

20 RG 14yrs Acute oedematous Cholelithiasis in pt. Recovered in 10 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
21 AB 14yrs Acute oedematous Cholelithiasis in pt. Recovered in 15 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

22 MD 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 16 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
23 ES 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 9 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

24 RG 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 16 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
25 QG 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 18 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

26 QS 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 13 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
27 SS 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 16 ds. At 1

pancreatitis with thalassaemia m. Further follow-ups at
1, 3 & 6 ms, always neg.
for pancr. impairment

28 MA 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 20 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
29 EV 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 18 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

30 EF 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 17 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
31 PG 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 16 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

32 FG 13yrs Acute oedematous Cholelithiasis in pt. Recovered in 14 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
33 TG 13 yrs Acute oedematous Cholelithiasis in pt. Recovered in 19 ds. At 1

pancreatitis with thalassaemia m. ERCP + ES, VBP drain
At 3 ms. VLS + VLC

34 US 13yrs Acute oedematous Cholelithiasis in pt. Priapism Recovered in 17 ds. At 1
pancreatitis with thalassaemia m. ERCP + ES, VBP drain

At 3 ms. VLS + VLC
35 LM 9yrs Acute oedematous Acute lymphoblastic Recovered in 22 ds. At 1

pancreatitis leukaemia m. neg. clin control exam
36 DQ 16yrs Acute necrotic- Systemic lupus Death

haemorrhagic

Continue
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pictures frequently producing pancreatic in-
juries at their onset, that is, at their first
episode), the incidence of pancreatitis results,
from a statistical stand-point, significantly
higher, thus approximating the incidence ob-
served in the adult population.

In the paediatric-adolescent age group the
prevalence of mild pancreatitis is in all likeli-
hood greater than that observed in the adult
population, but the therapeutic approach fol-
lowed in our case series was influenced by
greater caution and appropriate timing in per-
forming the cholecystectomy. In fact, in 50%
of the patients of our case series cholecystec-
tomy was performed one month after the on-
set of the disease in order for the children to
recover somewhat and undergo the surgical
procedure in a situation of great serenity and
safety. Medical therapy has utilized the same
aids employed for the adult population. At
any rate, the mean age (14 years) of our pa-
tients allowed for us to follow a therapeutic
approach very similar to that used in adults
(i.e., fluids, Levin’s tube, protease inhibitors,

antithrombotic drugs when needed). Ranson’s
Scale was used for a prognostic assessment of
the clinical evolution of the disease. The top 5
criteria of Ranson’s Scale (among which the
age of the patients should not be obviously
taken into account considering the age group
studied by us) evaluate the severity of the in-
flammatory process, while the 6 criteria mea-
sured 48 hours later show the systemic effects
of the enzymes and of the circulating toxins
(Tab. II).

The large number of ERCPs performed in
patients with biliary pancreatitis is justified
by the high rate of microlithiasis and lithiasis
involving the common bile duct of thalas-
saemic patients. The Video Laparoscopic
Cholecystectomy (VLC) was selected as the
therapeutic procedure in line with the current
gold standard for this type of pathologic con-
dition and it was prompted by the mean age
of the patients studied.

In conclusion, acute pancreatitis in the pae-
diatric-adolescent age group is a disease char-
acterized by inflammation of the pancreatic
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Table VI. Case series

37 GR 16yrs Acute oedematous Habitual alcohol intake Recovered in 15 ds and
pancreatitis erythematosus discharged. After 1 m. neg. 

clin. & instrumental control
exam (Echo + lab. tests) 

38 MV 16yrs Acute oedematous Habitual alcohol intake Recovered in 18 ds and
pancreatitis discharged. After 1 m. neg. 

clin. & instrumental control 
exam (Echo + lab. tests)

39 ET 18yrs Acute oedematous Habitual alcohol intake Recovered in 4 wks and
pancreatitis discharged. After 1 m. neg. 

clin. & instrumental control 
exam (Echo + lab. tests)

40 SS 17yrs Acute oedematous Habitual alcohol intake Recovered in 17 ds and
pancreatitis discharged. After 1 m. neg. 

clin. & instrumental control
exam (Echo + lab. tests)

41 BL 17yrs Acute oedematous Habitual alcohol intake Recovered in 20 ds and
pancreatitis discharged. After 1 m. neg.

clin. & instrumental control 
exam (Echo + lab. tests)

42 SM 14yrs Acute oedematous Habitual alcohol intake Recovered in 16 ds and
pancreatitis discharged. After 1 m. neg.

clin. & instrumental control
exam (Echo + lab. tests) 

43 DG 15yrs Acute oedematous Habitual alcohol intake Recovered in 14 ds and
pancreatitis discharged. After 1 m. neg.

clin. & instrumental control 
exam (Echo + lab. tests).



diatric field of the regional territory, and also
by the presence of a Complex Structure of
Paediatric Haematology in the regional terri-
tory that has drawn many cases of pancreati-
tis which we have observed and correlated
with disorders of a haematologic type. 
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