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INTRODUCTION
The spectrum of acute pancreatitis (AP) ranges from
a mild spontaneously resolved disorder to severe disease
with a mortality up to 20%-48.4%[1-3]. sAP is defined
as the AP with organ failure and/or  local complications
which developed from acute fluid collection (AFC)
including  necrosis, abscess, pseudocyst formation into
or around the pancreas[4]. sAP is only about 15%-25%
but almost all of mortality and morbidity of AP is
concentrated in it[5]. Early diagnosis and assessment
of severity in AP are still far from ideal. The role of
clinical assessment is  reliable but for its subjectivity
the value in the early detection of  severity is limited[1,

6]. C-reactive protein (CRP) is a promising laboratory
marker of severity, even though it is not specific for
AP[1]. Single or multiple biochemical criteria and
different scoring systems have been used as prognostic
indicators, but none has been proven satisfactory in
clinical practice[1,6].
        The aim of this study is to investigate the
prognostic significance of evaluating the severity of
AP by observing  AFC using ultrasonography.

SUBJECTS AND METHODS
General information
A total of 627 patients who underwent ultrasound
examination   for AP between 1996-01/1998-12  in the
1st Affiliated Hospital of West China University of
Medical Sciences were analyzed retrospectively. Among
them 293 were male and 334 female, aged from 4 to 82
years, with an average of 43.02 years; 502 had mild
acute pancreatitis (mAP), and 125 severe acute pancrititis
(sAP). All examinations were performed by attending
doctors in the ultrasound department using AI Performa
or Diasonics 2D Gateway ultrasound machines with 3.
5-5MHz probes.

The primary or first ultrasound examination
Usually on the d1 or d 2 after patient admission to our
hospital, routine upper abdominal scanning was performed,
with particular observation of the size and the echogenicity
of pancreas, the pancreatic and bile ducts. Additional
attention was made to peripancreatic AFC, including the
lesser sac, anterior pararenal spaces, posterior pararenal
spaces, peritoneal cavity, and  even thoracic cavity.

Follow-up ultrasound examinations
Continued observation of the pancreas with further
attention of those spaces mentioned above, as well as
the presence or absence of AFC, the quality  and the
nature of the fluid (i.e., necrosis, abscess or psydeocyst).
If necessary, an ultrasound-guided needle aspiration was
performed in order to determine the nature of the fluid
and to relieve any pressure build-up. Typically repeated
scans were performed 3-7 days following the initial scan.
However, this interval was dependent upon the severity
of AP. For analysis, the patients were classified into four
groups according to the fluid collection: no AFC, 1 site
AFC, 2 sites AFC, more than 2 sites AFC.

Treatment
All patients were treated by the methods, including
traditional Chinese therapy, aggressive intravenous  fluid
resuscitation, intensive monitoring of vital functions,
supportive therapy. Operative intervention was used only
when local complication occurred despite maximal
conservative  therapy.

Clinical parameter
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complication, number of operation, mortality. sAP and
mAP were diagnosed according to the clinical features,
symptoms, physical examination, laboratory  tests and
image findings.

Data collection
The size of the pancreas, the number of spaces where
there were AFC, as well as any regression or resolution
in AFC were recorded. If fluid had resolved, the amount
of time necessary for complete resolution and any
complications associated with AP as well as the amount
of time necessary to develop such complications were
monitored. Meanwhile,  the  response to therapy (either
medical or surgical), mortality, and length of hospital stay
were noted.

Statistical analysis
Continuous variables were analyzed by t test.  Discrete
variables were analyzed by the χ2 test and rank sum
test using SPSS. P<0.05 was considered significant.

RESULTS
The number and distribution of  AFC and the clinical
outcome are summarized in Table 1.

Table 1 AFC and  clinical outcome

                            0 site      1 site       2 site      >2 sites        Total

Mild AP     256(51)      91(18.1)       75(14.1)         80(15.9)        502(100)aP

Severe AP      10 (8)        13(10.4)        18(14.4)         84(67.2)        125(100)aP

n        263               101                 91                    144                  599

Mean hospital 12.2±6.14    15.8±9.89    19.4±10.13    28.4±19.68    17.8 ±14.37

stay       bPcPdP             bPePfP               cPePgP                       dPfPgP                                hP

Local complication       0                   22                    16                    40                       78

Operation         0                    2                       5                      33                      40

Death         2                    2                       1                      15                      20

n: the number of mean  hospital stay, exclude  dead patients  and
the patients who discharged themselves  without complete  cure.
Value in parentheses are percentage.
aP<0.00001, χ2 = 147.78, DF = 3.
To  analyze the mean hospital stay using Kruskal-wallis test, hP
<0.00001, χ2 = 161.47, DF = 3; furthermore  using Wilcoxon  test (l
test)   to analyze the mean hospital stay between every two group:
bP<0.00001, l = 4.09; cP<0.00001, l = 6.69;  dP<0.00001; eP = 0.
0206, l = 2.32; fP<0.00001, l = 8.02; gP<0.00001, l = 5.07

         In the local complication,  all 22 local complications
in  one site  were  necrosis or pseudocyst formation in
sac with or without  infection;  56  local complication in
two and more  than  two sites  were sac necrosis
formation  with  another  space  necrosis.
        The operation meant all kind drainage for local
complication  during AP, did not include cholecytectomy
after AP.
         In dead cases, 4 cases with 0 and 1 site AFC died
within 48 h of admission for multisystem organ
failure  with an average of 28 h; 16 cases with two
and more than two sites AFC died within 2-35 days
with an average  of 18.6 d. Three patients died in

wk 1, 4 died in wk 2, and 9 died in wk 3.
         The prognostic significance of the severity of AP
using AFC number are shown in Tables 2 and 3.

Table 2  To prognosticate the severity of AP using 2 and more
than 2 sites AFC

                                                              Clinical         Diagnosis              Total
                                                                   sAP                   mAP

2  & >2 sites       102 155       257
US < 2 sites         23 347       370

Total       125 502       627

Sensitivity 81.6%, speciality 69.2%, accuracy 70.2%.

Table 3  To prognosticate the severity of AP using more than 2
sites AFC

                                        Clinical     Diagnosis      Total
                                           sAP           mAP

>2 sites         84   80       164

US 2  & < 2 sites         41 422       463

Total       125 502       627

Sensitivity 67.2%, speciality 84.1%, accuracy 80.7%.

DISCUSSION
Acute pancreatitis is an acute inflammatory process of
pancreas, with varible involvement of other regional
tissue or remote organ system, some inflammatory
cytokine related to it and any high pressure of the
pancreatic duct can lead to accumulation of pancreatic
juice into pancreas or spill into the peripancreatic area[7-

20]. As pancreas is situated in the anterior portion of the
retroperitonium and behind the lesser sac, the fluid can
accumulate in the lesser sac and the vast retroperitoneal
space (especially in anterior pararenal space). The
retroperitoneal space is bounded by the posterior parietal
peritoneum in front and the transverse fascia behind ,
extending from the diaphragm to the upper brim of the
pelvis. As soon as the pancreatic fluid and exudate enter
the retroperitoneal space, they spread freely under
tension, extending downward through the lateral part of
the retroperitoneal space toward the iliac fossa and
upward to the undersurface of the diaphragm and
mensenteries involved[21-24].
         AFC is quite common in acute pancreatitis[25],
while more than 50% can resolve spontaneously, only part
of them will develop into local complications, which include
necrosis, abscess and pseudocyst formation into or around
the pancreas[7]. Once local complications ensue, the onset
of severe acute pancreatitis is established[4].
       sAP is only about 15%-25% but almost all of
mortality and morbidity of AP is concentrated in it[26-35].
The principle benefit of early correct assessment
of severity in AP is that patients who require
intensive monitoring and therapy are detected at
once. The role of clinical assessment is reliable
but for its subjectivity the value in the early
detection of severity is limited[1,6]. C-reactive
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protein (CRP) is a promising laboratory marker of
severity, even though it is not specific for AP[1].
Multiple-factor biochemical criteria and different
scoring system, such as Ranson’s early prognostic
signs and Acute Physiology and Chronic Health
Evaluation (APACHE) have been used as prognostic
indicators, but none has been proven ideal in clinical
practice[1,6].
        Contrast-enhanced CT is proven to be able to
predict the severity of AP by scoring the degree of
pancreatic tissue necrosis[36-39], yet the main and widely
accepted indication for dynamic CT in AP is clinical
suspicion of life threatening local complication and to
plan invasive intervention 2-3 weeks after admission for
its costliness and X-ray exposure. Therefore, the
candidate with AP for contrast-enhanced CT was about
14%[1], and 11.5% patients receiving contrast-enhanced
CT in our study was considered to be adequate.
Preliminary experiences with magnetic resonance
imaging have not identified advantages compared with
contrast-enhanced CT[40].
         Our data showed that the distribution of AFC is
different in mAP and sAP, 96.4% (256/266) patients
without AFC had mAP while 51.2% (84/164) patients
in more than 2 sites AFC group had sAP. The number
of AFC was related to the severity of AP, the hospital
stay of patients, the emergence of local complication,
and the operation possibility and mortality which is
similar to other trials[37]. In other words, 69.1%
patients in mAP had no AFC or 1 site AFC while 67.
2% patients in sAP had more than 2 sites AFC, and  2
sites AFC in both mAP & sAP were 14.1%, this
seemed to imply that 2 sites AFC is the watershed
for mAP and sAP in ultrasonography, when there are
2 sites AFC in AP patients, further examinations
should be made and more close attention should be
paid. The sensitivity, specificity and accuracy were
81.6%, 69.2% and 70.2% respectively if using 2 and
more than 2 sites AFC to distinguish mAP and sAP.
The sensitivity, specificity and accuracy were 67.2%,
84.2% and 80.1%, respectively if using more than 2
sites AFC.
         In conclusion, the number of AFC is related
to the severity of AP, the hospital stay of patients, the
emergence of local complication, the operation
possibility and mortality. Our preliminary experiences
showed that ultrasound can be used as an early and
elementary prognostic indicator for severity of AP by
observing AFC.
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