J Hepatobiliary Pancreat Sci (2010) 17:24-36
DOI 10.1007/500534-009-0214-3

GUIDELINES

JPN Guidelines 2010

New diagnostic criteria of acute pancreatitis

Seiki Kiriyama + Toshifumi Gabata - Tadahiro Takada + Koichi Hirata - Masahiro Yoshida *
Toshihiko Mayumi - Masahiko Hirota - Masumi Kadoya + Eigoro Yamanouchi -

Takayuki Hattori - Kazunori Takeda + Yasutoshi Kimura - Hodaka Amano -

Keita Wada - Miho Sekimoto - Shinju Arata - Masamichi Yokoe - Morihisa Hirota

Received: 1 August 2009/ Accepted: 1 September 2009 / Published online: 11 December 2009
© Japanese Society of Hepato-Biliary-Pancreatic Surgery and Springer 2009

Abstract Practical guidelines for the diagnosis of acute
pancreatitis are presented so that a rapid and adequate
diagnosis can be made. When acute pancreatitis iS sus-
pected in patients with acute onset of abdominal pain and
tenderness mainly in the upper abdomen, the diagnosis of

This article is based on the studies first reported in the JPN guidelines
for the management of acute pancreatitis. 3rd ed. JPN Guidelines
2010 (in Japanese). Tokyo: Kanehara; 2009.

S. Kiriyama (B<)

Department of Gastroenterology, Ogaki Municipal Hospital,
4-86 Minaminokawa, Ogaki, Gifu 503-0864, Japan

e-mail: skiriya@ip.mirai.ne.jp

T. Gabata
Department of Radiology, Graduate School of Medical Science,
Kanazawa University, Ishikawa, Japan

T. Takada - H. Amano - K. Wada
Department of Surgery, Teikyo University School of Medicine,
Tokyo, Japan

K. Hirata - Y. Kimura

Department of Surgical Oncology and Gastroenterological
Surgery, Sapporo Medical University Graduate School of
Medicine, Sapporo, Japan

M. Yoshida

Department of Hemodialysis and Surgery,

Clinical Research Center, Kaken Hospital,

International University of Health and Welfare, Chiba, Japan

T. Mayumi

Department of Emergency and Critical Care Medicine,

Nagoya University Graduate School of Medicine, 65 Tsurumai,
Showa, Nagoya, Aichi 466-8560, Japan

Masahiko Hirota

Department of Surgery, Kumamoto Regional Medical Center,
Kumamoto, Japan

@ Springer

acute pancreatitis is made on the basis of elevated levels of
pancreatic enzymes in the blood and/or urine. Furthermore,
other acute abdominal diseases are ruled out if local find-
ings associated with pancreatitis are confirmed by diag-
nostic imaging. According to the diagnostic criteria
established in Japan, patients who present with two of the
following three manifestations are diagnosed as having
acute pancreatitis: characteristic upper abdominal pain,
elevated levels of pancreatic enzymes, and findings of
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ultrasonography (US), CT or MRI suggesting acute pan-
creatitis. Detection of elevated levels of blood pancreatic
enzymes is crucial in the diagnosis of acute pancreatitis.
Measurement of blood lipase is recommended, because it is
reported to be superior to all other pancreatic enzymes in
terms of sensitivity and specificity. For measurements of
the blood amylase level widely used in Japan, it should be
cautioned that, because of its low specificity, abnormal
high values are also often obtained in diseases other than
pancreatitis. The cut-off level of blood pancreatic enzymes
for the diagnosis of acute pancreatitis is not able to be set
because of lack of sufficient evidence and consensus to
date. CT study is the most appropriate procedure to confirm
image findings of acute pancreatitis. Elucidation of the
etiology of acute pancreatitis should be continued after a
diagnosis of acute pancreatitis. In the process of the etio-
logic elucidation of acute pancreatitis, judgment whether it
is gallstone-induced or not is most urgent and crucial for
deciding treatment policy including the assessment of
whether endoscopic papillary treatment should be con-
ducted or not. The diagnosis of gallstone-induced acute
pancreatitis can be made by combining detection of ele-
vated levels of bilirubin, transamylase (ALT, AST) and
ALP detected by hematological examination and the
visualization of gallstones by US.

Keywords Acute pancreatitis - Guidelines -
Diagnostic criteria - Etiology - Gallstone pancreatitis -
Clinical indicators

Introduction

The diagnosis of acute pancreatitis is determined on
the basis of acute onset of abdominal pain and ten-
derness mainly in the upper abdomen, elevated levels
of pancreatic enzymes in the blood and/or urine and
findings of pancreatitis detected by diagnostic imaging
such as ultrasonography (US) and CT. Other abdominal
diseases should be ruled out. After the diagnosis of
acute pancreatitis has been made, its etiology should
be made clear to decide treatment policy of acute
pancreatitis or to prevent the recurrence of pancrea-
titis.

The diagnostic criteria established by the Japanese
Ministry of Health, Labour, and Welfare were revised in
part in 2008. The present article shows a detailed
description of the new diagnostic criteria. Based on up-to-
date evidence, also reviewed are hematological examina-
tion, urinalysis, and various types of diagnostic imaging in
the diagnosis of acute pancreatitis, and the clinical signif-
icance of etiological search.

Diagnostic criteria

’CQI What are the diagnostic criteria for acute pancreatitis?

1. Acute abdominal pain and tenderness in the upper
abdomen.

2. Elevated levels of pancreatic enzymes in the blood or
urine.

3. Abnormal findings of acute pancreatitis detected by US,
CT or MRI.

Patients who present with at least two of the above
three manifestations and in whom other pancreatic dis-
eases and acute abdomen have been ruled out are diag-
nosed as having acute pancreatitis. However, acute
aggravation in chronic pancreatitis should be included as
the category of acute pancreatitis.

Note: Measurement of pancreatic enzymes (such as
pancreatic amylase and lipase) with high specificity for
the pancreas is desirable.

In the diagnostic criteria of acute pancreatitis established
by the Japanese Ministry of Health, Labour, and Welfare
2008 [1], a diagnosis of acute pancreatitis is made if the
patient presents with at least two of the following three
manifestations: acute attack of abdominal pain and ten-
derness in the upper abdomen, elevated levels of pancreatic
leaking enzymes and findings of the pancreas detected by
US, CT or MRI. Because individual cut-off levels differ
depending upon reports (Table 1) [2-13], at present there is
neither sufficient evidence nor consensus to support the
setting of cut-off levels.

Indicated for differential diagnosis is acute abdomen
causing abdominal pain, which also arises from perforation
of the alimentary tract, acute cholecystitis, ileus, mesen-
teric artery occlusion and acute aortic dissection.

Clinical symptoms and signs

CQ2 What are clinical symptoms and signs in patients in
whom acute pancreatitis is suspected?

Acute pancreatitis should be differentiated from other
abdominal diseases in patients who have acute onset of
abdominal pain and tenderness mainly in the upper
abdomen (Recommendation A)

It is reported that more than 90% of patients with acute
pancreatitis complain of abdominal pain (Table 2) (Level
3b-5) [14-16]. Clinical symptoms and signs most char-
acteristic of acute pancreatitis are acute attack of
abdominal pain and tenderness in the upper abdomen. It
is reported that abdominal pain occurs most frequently in
the upper abdomen followed by the whole abdomen,
while tenderness occurs most frequently in the whole
abdomen followed by the upper abdomen and the right
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Table 1 Diagnostic ability of pancreatic enzyme measurements for acute pancreatitis

Author Year n (AP)  Methodology Upper  Cut-off Sensitivity Specificity PPV NPV PLR NLR AUC
limit of values
normal
Lipase
Steinberg et al. [2] 1985 163 (39) Turidimetric 72 75 86.5 99.0 97.0 95.1 86.50 0.14
Ventrucci et al. [3] 1986 189 (12) ELISA 62 62 91.7 84.7 423 989 599 0.10
Thomson et al. [4] 1987 168 (x) Seragen-lipase 68 68  100.0 96.0 85.0 100.0 25.00 0.00
Jang et al. [5] 2007 193 (17) Turbidimetric 100.0 300.0 53.0 99.0 9.00 0.05
Petrov et al. [6] 2007 178 (64) Turbidimetric 60.0 180.0 92.0 94.0 89.0 95.0 0.960
Séezet al. [7] 2005 72 (50) Turbidimetric 60.0 180.0 84.0 85.7 934 720 5.87 0.19
Chenet al. [8] 2005 165 (98) Turbidimetric 190.0 570.0 94.0 92.9 90.0 95.8 13.24 0.06
Kyldnpaa-Back 2002 237 (29) Turbidimetric 200.0 200.0 79.0 88.0 49.0 97.0 6.58 0.24
et al. [9]
600.0 55.0 99.0 84.0 940 55.00 045
Wilson et al. [10] 2005 188 (29) Turbidimetric 190.0 570.0 100.0 99.0 97.0 100.0 100.00 0.00
Amylase
Steinberg et al. [2] 1985 163 (39) Phadebas 326 326 94.9 86.0 755 974  6.78 0.06
600 92.3 100.0 100.0 96.6 ND 0.08
Pace et al. [11] 1985 121 (21) Phadebas 300 300 100.0 71.6 15.6 100.0 3.52 0.00
Ventrucci et al. [3] 1986 189 (12) Phadebas 377 377 91.7 77.8 355 98.6 4.13 0.11
Thomson et al. [4] 1987 168 (x) Phadebas 316 316 95.6 97.6 91.7 98.8 39.83 0.05
1000 60.9 100.0 100.0 904 oo 0.39
Jang et al. [5] 2007 192 (17) Turbidimetric 100.0 570.0 100.0 99.0 97.0 100.0 100.00 0.00
Raty et al. [12] 2007 51 (13) Turbidimetric 300.0 41.0 95.0 1.40 0.09 0.731
x2 (Upper 0.654
limit
of normal)
Petrov et al. [6] 2007 177 (64) Turbidimetric 100.0 x3 (Upper 0.910
limit
of normal)
Saez et al. [7] 2005 72 (50) Turbidimetric 100.0 300.0 77.0 95.0 89.0 87.0
Chen et al. [8] 2005 165 (98) Turbidimetric 190.0 330.0 74.0 86.4 92,5 593 5.44 0.30
Wilson et al. [10] 2005 188 (29) Turbidimetric 108.0 570.0 94.9 914 86.9 885 11.03 0.06
p-Amylase
Koehler et al. [13] 1982 37 (x) Cellulose 52 3240 63.0 99.0 95.0 93.0 63.00 0.37
Electropheresis
Steinberg et al. [2] 1985 163 (39) Wheat Protein 181 181 92.3 85.1 73.5 96.1 6.19 0.09
Inhibitor
375 84.0 96.5 91.7 933 24.00 0.17
Pace et al. [11] 1985 121 (21) Cellulose 120 225  100.0 48.9 17.9 100.0 1.96 0.00
Electropheresis
Ventrucci et al. [3] 1986 189 (12) Phadebas 220 220  100.0 84.4 46.2 100.0 6.41 0.00
Elastase-1
Wilson et al. [10] 2005 188 (29) ELISA 3.5 3.5 80.0 96.0 80.0 96.0 20.00 0.21

PLR = Sensitivity/(100 — Specificity)

NLR = (100 — Sens)/Spec

AP Acute pancreatitis, PPV positive predictive value, NPV negative predictive value, PLR positive likelihood ratio, NLR negative likelihood
ratio, AUC area under the curve, ND not determined
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upper abdomen (Table 3) (Level 4) [17]. There are cases
in which acute pancreatitis is not accompanied by
abdominal pain, although this occurs very rarely (Level
2b) [18]. Of all the patients with abdominal pain, the
rate of acute pancreatitis is reported to be 0.9%
(n = 1000) (Level 2b) [19] and that the rate of acute
pancreatitis is 1.6% (n = 6317) when there is abdominal
pain of acute onset in patients under 50 years of age and
7.3% (n = 2406) in patients over 50 years of age (Level
4) [20]. On the other hand, it is reported that the rate is
2-3% in the case of acute abdomen (Level 2b, 5) [21,
22]. Except for abdominal pain, symptoms and signs
observed frequently include pain radiating to the back,
anorexia, fever, nausea and vomiting, and decreased
bowel sound (Table VI-1, 2) (Level 3b-5) [14-16].

Hematological examination and urinalysis

CQ3 Which pancreatic enzyme measurements are important
in making a diagnosis of acute pancreatitis?

Measurement of blood lipase is most useful for the
diagnosis of acute pancreatitis (Recommendation A)

Table 2 Clinical symptoms and findings of acute pancreatitis

Frequency of ~Symptoms” Frequency
occurrence (%)
frequency (%)

Symptoms®

Abdominal 90 Abdominal pain 95
pain
Muscular 80 Radiating pain to the back
defense
Nausea, 70 Anorexia 85
vomiting
Meteorism 60 Nausea, vomiting 75
Tleus 55 Decreased sound of 60
intestinal peristalsis
Jaundice 30 Fever 60
Shock 20 Muscular defense 50
Neurological 10 Shock 15
findings
Jaundice 15
Hematemesis 10

* From Ref. [14]

® From Ref. [15] with partial alterations

Table 3 Abdominal pain, site of tenderness (%)

When the measurement of blood lipase is difficult, blood
amylase (pancreatic amylase) should be measured (Rec-
ommendation A)

Detection of elevated levels of blood pancreatic
enzymes is crucial in the diagnosis of acute pancreatitis.
The diagnostic ability of measurements of various types of
pancreatic enzymes is listed in Table 1.

Among several pancreatic enzymes, blood amylase is
used most widely because it can be measured rapidly.
However, blood lipase is reported to be superior to blood
amylase in terms of sensitivity and specificity [23-27]
(Level 3b, 5). By comparison of values of various pan-
creatic enzymes for diagnosing acute pancreatitis (Level
2a) [28, 29], blood lipase has similar sensitivity to blood
amylase but with superior specificity (Tables 4, 5), so
measurement of blood lipase is recommended rather than
blood amylase for the diagnosis of acute pancreatitis.
Addition of measurements of blood amylase to blood lipase
resulted in no improvement in the diagnostic ability of
acute pancreatitis [30].

Blood lipase

The sensitivity and specificity of blood lipase in a
diagnosis of acute pancreatitis are reported to be 85-100
and 84.7-99.0%, respectively (Level 2a) [28] and blood
lipase is shown to be more sensitive than blood amylase
(Level 2b-3b) [4, 31, 32] (Table 1). Abnormal values of
blood lipase last longer than those of blood amylase
(Level 2b) [33], so blood lipase is useful in a diagnosis
of acute pancreatitis when blood amylase level is normal.
Also, blood lipase has almost equal diagnostic value as
that of blood p-amylase (Level 2b) [32]. Blood lipase is
also reported to be useful because of its high sensitivity
in a diagnosis of alcohol-induced acute pancreatitis
(Level 2b) [34].

Blood amylase (total blood amylase)

The sensitivity and specificity of blood amylase in a
diagnosis of acute pancreatitis are not constant because of
the difference in the diagnostic grounds of acute pancrea-
titis and the cutoff level that has been set. When the cutoff
blood amylase level is set at the upper limit of normal, its
sensitivity and specificity are 91.7-100 and 71.6-97.6%,

RUQ LUQ RLQ LLQ Upper half Lower half Right half Left half Central General
Site of abdominal pain 6 2 2 38 6 2 14 29
Site of tenderness 14 6 16 8 4 48

From Ref. [18]
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Table 4 Diagnostic ability of measurements of blood amylase, p-
amylase and lipase in acute pancreatitis

Lipase Total amylase Pancreatic
amylase
Sensitivity
Very good Very good Good
90-100% 95-100% 84-100%
Specificity
Very good Low Good
99% 70% 40-97%

At upper limit of normal  Influenced by

“cut-off level”

Influenced by
“cut-off level”

Positive predictive value (PPV)

Very good Very low 50-96%
90% 15-72%
Negative predictive value (NPV)
95-100% 97-100% 70-100%
Reliability
Good Good Poor

From Ref. [28] with partial alterations

Table 5 Sensitivity and specificity of main blood pancreatic
enzymes

Sensitivity (%) Specificity (%)

Lipase 82-100 82-100
Total amylase 67-100 85-98
Pancreatic amylase 67-100 83-98
Trypsin 89-100 79-83
Elastase 1 97-100 79-96

From Ref. [29] with partial alterations

respectively. On the other hand, when the cutoff level is set
higher, specificity improves but sensitivity decreases. It is
shown that at the cutoff level of 1000 TU/L, specificity rises
up to 100% while sensitivity goes down to 60.9% (Level
2a-3b) [2, 3, 8-11, 13, 25, 28, 35] (Table 1).

There are the following factors contributing to decreased
blood amylase sensitivity. Blood amylase levels do not
increase in many cases of alcohol-induced acute pancrea-
titis, especially when chronic pancreatitis is present in the
background (Level 2b) [31, 36]. Compared with other
pancreatic enzymes, blood amylase levels decrease soon
after the onset of the disease and an abnormal high level
lasts for only a short time. Therefore, if the passage of time
from the onset of the disease to the hospital visit is long,
the level may return to normal (Level 3b) [37, 38]. There is
also a report showing that blood amylase levels seldom rise
in the case of acute pancreatitis caused by hyperlipidemia
(Level 3b) [39].

@ Springer

Table 6 Condition causing hyperamylasemia

Pancreatic diseases
Pancreatitis

Complications in pancreatitis
(pancreatic pseudocysts,
pancreatic abscess)

Trauma (surgery and ERCP
included)

Pancreatic obstruction
Pancreatic tumor
Cystic fibrosis

Salivary disease
Infection (mumps)
Trauma (surgery included)
X-rays irradiation

Ductal stenosis

Gastrointestinal disease

Penetration or perforation in
gastrointestinal ulcer

Intestinal penetration or
perforation

Obstruction of mesenteric artery

Neoplastic lesion other than
pancreatitis

Ovary prostate lung esophagus
solid tumor of the thymus

Multiple osteoma

Pheochromocytoma

Others

Renal failure

Renal transplantation
Macroamylasemia

Burns

Acidosis (ketotic non-ketotic)
Pregnancy

Head injury

Drug-induced (morphine
diuretic steroid)

Acute aortic dissection

Postoperative (except for
trauma)

Anorexia nervosa

Atopic

Appendicitis

Liver disease(hepatitis cirrhosis)
Gynecological disorder

Rupture of ectopic pregnancy

Ovarian cystoma

Pelvic infection

From Ref. [40]

A hole regarding blood amylase levels in a diagnosis of
acute pancreatitis is that an abnormal high level is often
detected in diseases other than pancreatic diseases
(Table 6) and that blood amylase has poor specificity for
diagnosis (Level 2a) [30].

p-Amylase (amylase isozyme)

There is a study reporting that, by measuring the blood p-
amylase level, a differential diagnosis of hyperamylasemia
not associated with pancreatic diseases was made in 83%
(19/23 cases) of patients with hyperamylasemia (Level 4)
[40]. On the other hand, there are reports showing that the
differential ability of measurements of blood p-amylase
was 20-44% (Level 3b) [11, 13]. According to another
report, no improvement was observed in sensitivity and
specificity compared with blood amylase and other blood
pancreatic enzymes (Level 2b) [2] (Table 1). The useful-
ness of blood p-amylase in making a diagnosis of acute
pancreatitis is therefore not certain.
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Urine amylase

Urine amylase has shown high sensitivity in a diagnosis of
acute pancreatitis in the past (Level 2b) [41]. However,
comparison with blood amylase and other blood pancreatic
enzymes found that, at present, measurements of urine
amylase have no superiority in diagnostic ability to mea-
surements of other blood pancreatic enzymes (Level 2b—3b)
[42, 43].

Blood esterase 1

Esterase 1 is characterized by keeping an abnormal high
level longer than any other pancreatic enzymes (Level
2b-3b) [44, 45], so its measurement is considered useful
when medical examination is conducted after a long time
has passed since the onset of the disease. A study reports
that blood esterase 1 has no additional value in the
diagnosis of acute pancreatitis and severity assessment
(Level 2b) [46]. However, it is also reported that esterase
1 is as suitable as amylase and lipase in terms of clinical
usefulness including sensitivity and specificity because
rapid and simple measurement has recently become pos-
sible (Table 1) [10].

Other blood pancreatic enzymes

Trypsin is a key enzyme involved in the onset of acute
pancreatitis and is inactivated rapidly by protease inhibitors
in the blood, so determination of its enzymatic activity is
difficult. However, it is determined as an antigen quantity
by an immunological method. Measurement of the blood
trypsin level in acute pancreatitis shows that it has high
sensitivity for acute pancreatitis (Level 2b-3b) [39, 47].
Furthermore, there are reports that blood phospholipase A2
(PLA2) increases remarkably in acute pancreatitis and its
level is correlated with the severity of the disease (Level
3b) [48, 49]. However, determination of both enzymes
depends upon the immunological method, which makes
rapid determination difficult. Therefore, their measurement
is not suitable for making a diagnosis of acute pancreatitis
in clinical settings.

Other urine pancreatic enzymes

Trypsinogen-2, one of the precursors of trypsin, belongs to
the group of pancreatic enzymes and is excreted into the
urine in the early phase of acute pancreatitis. Recently,
there are several studies that reported a method that uses a
stick resembling test paper to examine the presence or
absence of an elevated level of urine trypsinogen-2 within
5 min or so (Level 2b) [5, 7-9, 35, 50, 51]. Clinical value

of this method including its sensitivity and specificity is as
high as that of amylase and lipase (Table 7). Particularly,
recent studies report that sensitivity and negative predictive
value (NPV) are both 100% [5, 12, 50]. This is a rapid and
simple method, so its measurement is also a promising
procedure for general clinicians.

Diagnostic imaging

Plain chest-abdominal roentgenography

CQ4 Is plain chest-abdominal roentgenography necessary
for the diagnosis of acute pancreatitis?

Plain chest-abdominal roentgenography is necessary
when acute pancreatitis is suspected (Recommendation A)

Because both plain chest and abdominal roentgenographic
findings associated with acute pancreatitis are not specific,
it is impossible to make a diagnosis of acute pancreatitis
using this method (Level 4) [52]. However, plain chest and
abdominal roentgenography is a crucial test in patients with
acute pancreatitis for the differential diagnosis from other
diseases such as alimentary tract perforation as well as for
assessing the clinical course.

Findings in acute pancreatitis detected by plain X-ray
examinations include images of ileus, colon cut-off signs,
images of localized sentinel loop signs in the left upper
abdomen, images of dilated duodenal loops and gas col-
lection, and images of retroperitoneal gas collection. Colon
cut-off signs are reported to be a result that the narrowing
of the inner spaces of colon by the spread of inflammation
arises from the extension of fluid collection and fat necrosis
as far as the transverse mesocolon, phrenicocolic ligaments
and the left or right anterior paranephric cavities, causes
the dilatation of the mouth side of the colon [53-55] (Level
4). Most of the colon cut-off signs are observed in the
splenic flexura or descending colon, followed by the
transverse colon. Findings detected by plain chest and
abdominal X-ray examinations include images suggesting
the presence of such conditions as collection of pleural
effusion, acute respiratory distress syndrome (ARDS) and
pneumonia.

Ultrasonography

CQS5 Is ultrasonography necessary for the diagnosis of acute
pancreatitis?

When acute pancreatitis is suspected, ultrasonography is
necessary (Recommendation A)

Ultrasonography is one of the tests to be performed at
first in every patient in whom acute pancreatitis is
suspected.

@ Springer
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Ultrasonography, which enables visualization of findings © §
associated with acute pancreatitis such as pancreatic < S
enlargement, inflammatory changes around the pancreas o, o ~ o o <
and ascites, is useful in making a diagnosis of acute Z S c S oS o
pancreatitis. It is reported that the visualization rate of ~ Q S5 e
the pancreas by US is 62-90% and that of inflammatory = ol o8 =
changes a.round .the pancreas are 62-90% for the anterior o c oo mmao v
paraphrenic cavity, 90% for the lesser momentum, and 2 EE8sSF YRR
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57]. Visualization of the pancreas and parapancreatic E S S222-32F
tissues may be poor in severe cases under the influence
of images of intra-intestinal retention of gas bubbles ?
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biliary lithiasis responsible for acute pancreatitis and a SR8
differentiating acute pancreatitis from other abdominal >
diseases. =
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CT is useful when acute pancreatitis is suspected (Rec- O £ NN
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CT should be performed aggressively when a definitive
diagnosis of acute pancreatitis on the basis of clinical
manifestations, hematological examination, urinalysis
and US is impossible. CT enables visualization of
objective local images of the pancreas free from the
influence of gas bubbles in the alimentary tract and fatty

Upper limit
of normal

AP Acute pancreatitis, PPV positive predictive value, NPV negative predictive value, PLR positive likelihood ratio, NLR negative likelihood ratio, AUC area under the curve
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tissues in the abdominal wall and cavity (Level 1b) [56, & 55 § 5558
58, 59], so it is the most useful imaging examination for § g g 222322
making a diagnosis of acute pancreatitis. It is also useful % g é é é g g g
in a differential diagnosis from other intra-abdominal ) 2 3 8 88 8 8
diseases such as perforation associated with gastroduo- § é é é é é é é
denal ulcer. £ EE EEEEE
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retroperitoneal cavities (mainly in an anterior pararenal E g G g E E 5 iE
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pseudocyst formation, uneven density of the pancreatic g o g > @ g g g @
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roperitoneal space and mesentery, hematoma, images of % j - - l: : 2
pancrea?ic ﬁssu.re associated with trauma [60] (Figs. 1, 2, E § % % % § § § §
3). Gas images in and around the pancreas are often caused <
by fistula formation between the intestinal tract and g g = E
infections with gas-forming bacteria (Level 1c) (Fig. 4) £ ’E\» ; <5 =
[61]. .- g = 5 B
CT also helps in assessing the severity of acute pan- gﬁ i/ & E g = = ’c:), ’§
creatitis because a diagnosis that is important in deciding 3 §0 S 2 S5 %a
treatment policy has been made possible concerning com- ~ | g s g 3 B 2 § §-
plications accompanying pancreatitis and comorbidities in S é %0 E 238 2 =
the intra-abdominal organs. 12 £ = M A MH
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MRI

CQ7 In which cases is MRI useful in making a diagnosis of
acute pancreatitis?

MRI is useful in making a diagnosis of biliary stones
causing pancreatitis and hemorrhagic pancreatic necrosis
(Recommendation B)

A diagnosis of edematous pancreatitis by CT is difficult
when it is not accompanied by enlargement of the pancreas

Fig. 1 Plain CT shows fluid in the parapancreatic cavities (small
arrows) and pseudocyst formation in the pancreatic tail (large arrow)

Fig. 2 Plain CT shows
enlargement of the pancreatic
body (a). Contrast-enhanced CT
shows pancreatic necrosis as
unenhanced area (arrows) (b)

Fig. 3 Plain CT (a) and
contrast-enhanced CT (b) show
fatty necrosis (arrows) in
mesentery

but T2-enhanced MRI imaging enables visualization of the
pancreas clearly in accordance with the severity of edema.
Also, MRI has diagnostic ability similar to that of CT in
making a diagnosis of parapancreatic fluid collection and
hypertrophy of the anterior renal fascia [62, 63] (Fig. 5).
Although differentiation by CT of parapancreatic fatty
necrosis from fluid collection may be difficult in some
cases, MRI enables clear differentiation of fatty necrosis
from fluid according to signal strength (compared with
fluid, fatty necrosis presents higher signals in T1-enhanced
imaging and mildly low signals in T2-enhanced imaging)
[62, 64, 65]. Hemorrhagic fatty necrosis that presents a
high signal particularly in fat-saturation T1-enhanced
imaging can be diagnosed relatively easily (Fig. 6). Gd-
DTPA dynamic MRI imaging is able to depict foci of
pancreatic necrosis as a hyperchromatic area [66, 67].

Endoscopic retrograde cholangiopancreatography
(ERCP)

CQ8 Is ERCP necessary for the diagnosis of acute
pancreatitis?

ERCP is not used for the purpose of making a diagnosis
of acute pancreatitis itself (Recommendation D) Note: As
far as a disease such as gallstone-induced pancreatitis is
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concerned, ERCP is often performed on the assumption
that endoscopic treatment is to be delivered.

Adverse events associated with endoscopic retrograde
cholangiopancreatography (ERCP) are reported, so ERCP
is not used for the diagnosis of acute pancreatitis itself
(Level 2b) [68, 69].

Fig. 4 Plain CT shows gas image caused by infection with gas-
forming bacteria, in and around the pancreas

Fig. 5 T2-enhanced MRI imaging shows a mildly high signal of the
pancreatic parenchyma (black arrows) and a high signal of parapan-
creatic fluid collection (white arrows), in edematous pancreatitis with
mild enlargement of the pancreas

Fig. 6 Plain CT (a) and T1-
enhanced MRI imaging (b).
Parapancreatic fatty necrosis
can be differentiated from fluid
collection by fat-saturation T1-
enhanced MRI imaging.
Hemorrhagic fatty necrosis
showed as fluid collection by
plain CT (a white arrows)
presents a high signal in fat-
saturation T1-enhanced imaging
(b black arrows)

@ Springer

Etiologic diagnosis

Necessity and significance of etiologic diagnosis

‘ CQ9 What is the purpose of etiologic diagnosis?

The purpose of etiologic diagnosis is deciding treatment
policy in acute pancreatitis by elucidating causes of the
disease condition. Treatments for these causes are also
important in achieving resolution of acute pancreatitis
and preventing recurrence of pancreatitis (Recommen-
dation A)

As soon as a diagnosis of acute pancreatitis has been made,
etiologic diagnosis should be made. Especially, the diag-
nosis of gallstone-induced pancreatitis should be given top
priority as it is related closely to treatment policy including
the assessment of whether endoscopic papillary treatment
should be conducted or not. Etiologic diagnosis should be
made immediately because treatment differs depending
upon the causes of diseases including gallstone, hyperli-
pemia, trauma, incomplete fusion of the pancreatic duct,
autoimmunity, hyperfunction of the parathyroid gland, and
tumors of the pancreaticobiliary system. Pancreatic cancer
and intrapancreatic papillary mucous tumor is likely to be
associated with acute pancreatitis, so imaging examinations
should be conducted.

CQ10  Which tests are necessary for the diagnosis of gallstone-
induced acute pancreatitis?

Hematological examinations and ultrasonography should
be performed in the first place (Recommendation A)

Presence of jaundice, elevated levels of ALP, yGTP and
transamylase detected by blood tests and the presence of
common bile duct stones and gallbladder stones visualized
by extracorporeal US (EUS henceforth) lead to the suspi-
cion of gallstone-induced acute pancreatitis. However,
many of the stones in the common bile duct are small-sized
‘passed stones’ that induce acute pancreatitis and that have
already been excreted from the papilla to the duodenum, so
visualization of these stones by US may be difficult in
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some cases. This often makes difficult the diagnosis of
gallstone-induced acute pancreatitis.

Combination of US and blood tests yields a sensitivity
of 95-98%, specificity of 100%, positive likelihood ratio of
oo and negative likelihood ratio of 20.0-50.0, which
enables the etiologic diagnosis of gallstone-induced acute
pancreatitis (Level 2b) [70-72]. Not all cases involved are
necessarily visualized by US, so US should be conducted
repeatedly or MRCP, EUS, or ERCP (on the assumption
that endoscopic papillary treatment is to be provided)
should be conducted.

Personal and family history taking

Checking is necessary for past history of alcohol con-
sumption, gallstone and hyperlipemia, and the presence or
absence of tests and procedures involved in the onset of
pancreatitis including ERCP, endoscopic papillary treat-
ment, surgery and use of drugs.

Blood tests

Levels of bilirubin, transamylase (ALT, AST) and ALP
should be measured in all cases to differentiate gallstone-
induced acute pancreatitis from other acute pancreatitis
[70]. There is a high possibility that gallstone-induced
acute pancreatitis is present when blood ALT is over
150 TU/L (48-93% for sensitivity,34-96% for specificity,
1.4-12.0 for positive likelihood ratio, and 1.8-4.9 for
negative likelihood ratio) (Level 1c-2b) [73, 74], or when
abnormal values were detected by blood tests in more than
three of the items including bilirubin, ALP, yGTP, ALT,
ALT/AST (85% for sensitivity, 69% for specificity, 2.7 for
positive likelihood ratio, and 4.6 for negative likelihood
ratio) [71].

When the level of blood neutral fat exceeds 1000 mg/
dL, there is a possibility that hyperlipemia is the cause of
acute pancreatitis and when pancreatitis is accompanied by
hypercalcemia, hyperfunction of the parathyroid gland is
likely to be a cause [70].

Ultrasonography

Ultrasonography is useful in visualizing abnormal findings
associated with the etiology of acute pancreatitis such as
biliary stones and common bile duct dilatation. However,
the ability of US to visualize the common bile duct
decreases in acute pancreatitis due to intestinal gas imag-
ing. The rate of US to visualize common bile duct stones
differs from report to report (20-90%), so gallstone-
induced pancreatitis should not be ruled out even if US has
failed to detect biliary stones and bile duct dilatation (Level
1b-4) [75-77].

CcT

CT is useful in the diagnosis of a pancreatic cancer and
intrapancreatic papillary mucous tumor as a possible cause
of acute pancreatitis along with acute worsening of chronic
pancreatitis and traumatic pancreatitis. Because CT is not
able to visualize biliary stones in many cases (40-53% for
sensitivity), it is not suitable for diagnosing gallstone-
induced acute pancreatitis (Level 1b) [71, 77].

MRI/MRCP

Compared with ERCP, MRCP enables visualization of, less
invasively and without manipulation of the papilla and use
of contrast media, the pancreatic duct and bile duct in a
relatively early phase of the disease without carrying the
risk of worsening the condition of acute pancreatitis.
MRCP should be conducted aggressively when the pres-
ence of biliary stones is not certain according to US and CT
(Level 3) [78-80]. The sensitivity to visualize common bile
duct stones is 20% for CT, and 40% for MRCP, respec-
tively, but it is 80% for MRI/MRCP. There is an opinion
that recommends MRI/MRCP as a procedure for deter-
mining the indications for endoscopic papillary treatment
(ERCP/ES) [69]. MRCP treated with MIP alone is likely to
fail to detect small biliary stones, so the presence or
absence of bile stones should be judged by all means, using
as references original MRCP images and thin-sliced T2-
enhanced images visualized from multiple directions. MRI/
MRCP that visualizes an anomalous arrangement of the
pancreaticobiliary tract and incomplete fusion of the pan-
creatic duct besides bile stones is useful in the etiologic
diagnosis of acute pancreatitis (Level 4) [73, 81, 82].

EUS

EUS is superior to US in terms of the ability to visualize
common bile duct stones (Level 1b-2b) [75, 83, 84]. EUS
is indicated when extracorporeal US is not able to identify
common bile duct stones after an attack has subsided. In
cases where US has failed to elucidate the etiology, visu-
alization of common bile duct stones is made possible by
EUS in 59-78% of those cases (Level 1b-3b) [83, 85, 86].
There is a report showing that by performing EUS in cases
where causes were not known by blood tests, US or CT,
common bile duct stones were identified in 77.8% of those
cases (Level 2b) [84]. Besides biliary stones, EUS is able to
make a diagnosis of chronic pancreatitis, pancreatic cancer,
intrapancreatic papillary mucous tumor, an anomalous
arrangement of the pancreaticobiliary duct and incomplete
fusion of the pancreatic duct. Therefore, this procedure is
useful in making an etiologic diagnosis of acute pancrea-
titis (Level 1b-3b) [85, 86].
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