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Pancreatic ascites and pancreatic pleural
effusion: pathogenesis and computed

tomographic demonstration
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We report two cases of pancreatic ascites, with a proven pancreatic pleural effusion.
Both patients were alcoholic abusers and heavy smokers who presented with upper abdominal
pain and evidence of ascites on the admission physical examination. The contrast enhanced
CT scan revealed massive ascites with evidence of pancreatitis. Acute pancreatitis with unusual
complication of pancreatic ascites was diagnosed and proven by demonstrating high level of
amylase in the ascites. The first case was delay diagnosed and resulted in dead while the

second case was early diagnosed, given appropriate treatment and complete recovery.

Key words: Pancrealitis, Pancreatic ascites, Exudative ascites.

Reprint request : Bussaragul T, Department of Radiology, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication. April 6, 2001.

*Department of Radiology, Faculty of Medicine, Chutalongkorn University



804 f7M3 YywIna uaz fumn WIUGITNE-UT1I Chula Med J

-3 r-3 ar :’ ] 3’ 1

NS YuIINa, Aum WIUBITNY-UI121.  Aamznasnhludasasuazinludaansieen
ilasensudaudniay: wesinganiaialsa wazanvaMENILanYLIIEAaNRNILADS.
IRIRINTAILIVET 2544 N.8; 45(9): 803 - 810

v 5 Ad' o - o/ ;= l’:’ ¥ :J )
pegilon 2 edilaiunisitdadedidninzrenir lutesiawuazilugemswen
] ] ¥ v '
Wavannisisvavitessiugen gileis 2 edlseifiangs Lnguyu?@”m urlrawenung
2 [ o <4 1y 2 8 ] o = 1,1/ N v
AaeinIn138IAyAR aaviaearuuudng asiasnieusniy wulinludewisy usslutamsn
v v
ande guaeia 2 melasunisidadediessudnuiulsadudeusnauBeundl uazldsunisds
] v v
mraavvienTsgreniiasnes iwemauvgrenirlutesiey uasuludewmswen wan1sma
v v
nvangisemanAune vyl lutesiaaduduounn fanAulun ludamswendie uasll
v
nazausausaLIBELWAY wnmeigviomsinmlavitninianzun ludeasiesuas luteasasende
[l ¥
Azl iesfuanined  iWeasaavssduestieedueay Han1IRIINIATIET
v < gey < 1 < o :’ I o’ 1 :’ al’ E X e’:
nesdjiEnaednuiniszavrenirgesiueeuluininma lurFungeann gileis2 me
} 4

185unts3iiadednilulzadusausniguidaunay sondulniozsunindeuds n1zvevualy
) & 5’ ] 13 d’ < o’/ :’ 1 g/ : £ ala
Faviavuazur lutaamswendre evaindnirfareviiteadueey filaeseusnifedin
4’ o - d’/ g ] I 173 ¥ oy d’ j ar o ] =
wevaniiantasingevesir ludasiawunsnda giliameniaeelasunisinsiuviosi uas
anrzaTyawmenilulng lunge




Vol. 45 No. 9
September 2001

Pancreatic ascites is well established as an
uncommon complication of chronic relapsing pan-
creatitis with occasionally presented in severe acute
pancreatitis. The pathogenesis is secondary to
disruption of pancreatic duct or ruptured pancreatic
pseudocyst. Although the pancreatic ascites has been
often cites clinically, it has not been well documented

in radiological literature.

Case report
Case 1

A 35-year-old man, a heavy drinker and
smoker who presented with left upper abdominal pain,
relived by forward bending of the body. The vital sign
and physical examination revealed low-grade fever,
slightly increased pulse rate, mild tachypnea,
moderately abdominal distension with generalized
abdominal tenderness and evidence of ascites. The

biochemical laboratory test revealed high level of
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serum amylase (2,032 U/L, normal 0-220 U/L) and the
serum lipase (1,408 U/L, normal 0-190 U/L). Peritoneal
tapping was performed which showed straw-colored
ascitic fluid. The ascitic fluid was later confirmed to
be exudative (specific gravity 1.030, protein 3.7g %,
albumin 0.97g %). However the bacteriologic culture
and cytologic study of the ascitic fluid was negative.
The contrastenhanced CT scan was performed in order
to verify the possible etiology of the ascites. It showed
massive ascites with multiple fluid collections locating
within the lesser sac and along the gastrocolic
ligament (Fig.1A). The pancreas itself was small with
multiple small intrapancreatic fluid collections in its
head and tail (Fig.1B). The small bowel loops were
retracted and conglomerated towards midline,
consistent with exudative nature of ascitic fluid
(Fig.1C). Bilateral pleural effusion and atelectasis of
both lung bases were also observed (Fig.1D). Based

upon the clinical information and CT findings, acute

Figure 1. 35-year-old man with alcoholic pancreatitis

and pancreatic ascites.

A. Multiple fluid collections within the lesser
sac and along the gastrocolic ligament
(arrow). Intraperitoneal free fluid is noted
within the right perihepatic and

hepatorenal fossa (Morrison’s pouch).

Figure 1B. The pancreas is rather small size with
small intrapancreatic fluid collections
in its head and tail (arrow).

Peripancreatic fat stranding is noted.
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Figure 1C. Massive ascites with conglomerated bowel
loops toward the midline. The peritoneal

tapping was performed with demonstrating

high level of the ascitic amylase.

pancreatitis with unusual complication of pancreatic
ascites was diagnosed. To confirm diagnosis, repeat
peritoneal tapping was performed. The ascitic fluid
was found to have a very high amylase level (26,170
U/L) which was diagnostic for pancreatic ascites. The
fluid was negative for malignancy or other infectious
etiologies. The pleural effusion was not tapped for
amylase level. The endoscopic retrograde cholangio-
pancreatography (ERCP) was performed which
demonstrated leakage of distal pancreatic duct. The
patient was treated conservatively but developed
clinically sepsis and infected intra-abdominal fluid
collection was considered. Therefore, the laparotomy
was performed for peritoneal lavage and debridement.
After operation, the patient developed renal failure and

eventually expired.

Case 2

A 49-year-old man, with history of acute

Figure 1D. CT scan section of the lower chest level.
Bilateral pleural effusion with bilateral
basal lungs atelectasis. The pleural
effusion was not tapped for amylase
level, therefore pleural effusion was not

proved.

pancreatitis 3 months previously. He is also a heavy
drinker and smoker. This admission, he presented

with severe epigastric and left upper abdominal pain.

Figure 2. 49-year-old-man with alcoholic pancreatitis,

accompanying with pancreatic ascites and
pancreatic pleural effusion.

A. The pancreas is of small size with focal
peripancreatic fluid around its body (arrow).
Noted is ascites in the right perihepatic

region.
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Figure 2B,C. A 0.5 cm proximal pancreatic duct stone (white arrow), causing dilatation of the distal pancreatic duct

(black arrow).

Figure 2D. Moderately intraperitoneal free fluid in the

right perihepatic region (RH) and fluid
collection within the lesser sac (LS)
Peritoneal fluid contained high level

of amylase.

The vital sign showed low-grade fever with slightly
increased pulse rate and mild dyspnea. The physical
examination revealed decreased breath sound and
vocal resonance at left lower lung, mild abdominal
distension, markedly left upper abdominal pain with
evidence of ascites. The biochemical laboratory test
revealed high level of the serum amylase (4,830 U/L,

normal 0-220 U/L) and serum lipase (11,790 U/L,

Figure 2E. Minimal left pleural effusion is observed
(white arrow). The pleural fluid was later
confirmed to have high level of the

amylase enzyme.

normal 0-190 U/L). The contrast enhanced CT scan
showed atrophic pancreas with peripancreatic fluid
around its body (Fig. 2A). There is a 0.5 cm stone in
the proximal pancreatic duct causing dilatation of
distal pancreatic duct (Fig.2B,C). Moderately intra-
abdominal free fluid with fluid collections within the
lesser sac is also observed (Fig.2D). Moderately left

pleural effusion is noted (Fig.2E). The peritoneal
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tapping was performed to establish the eticlogy of
ascites. It showed serosanguinous fiuid which was
confirmed to be exudative (specific gravity 1.031,
protein 5.5 g%). The ascitic amylase level was high
(86,730 U/L) which was compatible with pancreatic
ascites. The I'eft thoracentesis was also performed
which showed turbid yellow fluid with high level of
pleural fluid amylase (12,690 U/L), consistent with left
pancreatic pleural effusion. The endoscopic retrograde
cholangiopancreatography (ERCP) showed complete
obstruction of proximal pancreatic duct, secondary
to the proximal pancreatic duct stone. The endoscopic
sphincterotomy with stone extraction was attempted
but it failed. Therefore, laparotomy was performed,
and the stone was successfully removed. The patient

showed good recovery and finally discharged home.

Discussion

Pancreatic ascites with or without accom-
panying pancreatic pleural effusion is well established
as the complication of chronic relapsing pancreatitis.”
Occasionally it is a complication of severe acute
pancreatitis.”’ It is an uncommon condition and
constitutes less than 5% of the cases of ascites.”’
Although it is often cited clinically in the medical
literature, this complication is barely described in the
radiological literature.

Pathologically, pancreatic ascites is well
documented to be secondary to the disruption of main
pancreatic duct or rupture of pancreatic pseudocyst
causing leakage of the protein-rich pancreatic fluid
into the peritoneal cavity.®® As a result of this protein
leakage, change of the systemic capillary and
peritoneal surface oncotic pressure as well as

activation of renin-angiotensin cascade are postulated
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to produce the exudative ascites.® Pancreatic duct
disruption tends to occur in underlying chronic
pancreatitis because of small, stenotic ductal lumen
which is a subject to high internal pressure, once there
is superimposed acute inflammation or obstruction of
pancreatic duct.""” Most cases of pancreatic duct
disruption as a complication of pancreatitis are
secondary to alcoholic abuse. The mean age at
presentation is 43 years old with a wide range, from
young children to elderly adults. The majority of patient
is male, usually with a 3:1, male: female ratio.® Similar
to others, both of our patients are alcoholic abusers.
One case (case 1), pancreatic duct disruption is
presumed to be secondary to superimposed acute
inflammation and the other case (case 2) is secondary
to proximal pancreatic duct stone.

Pancreatic pleural effusion, accompanying
pancreatic ascites is postulated to be secondary to
transdiaphragmatic pressure gradient between
abdominal and pleural cavity. The pancreatic fluid
usually moves upward, directly through the dome
of the diaphragm into the pleural cavity. The pancreatic
pleural effusion is more common in the left sided
than the right sided because of the anatomic location
of pancreas as the left upper abdominal organ.”
Both of our cases illustrated pleural effusion,
accompanying pancreatic ascites. However the
pleural effusion was confirmed to have a high level of
amylase in only one case (case 2). The other patient,
pleural effusion may be a real pancreatic pleural
effusion or merely a reactionary fluid from intra-
abdominal inflammation.

To our knowledge, computed tomographic
findings of pancreatic ascites or pancreatic pleural

effusion have not been well documented in the
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radiological literature, in spite of many case reported
clinically. Part of the reason is probably unawareness
of this unusual complication of pancreatitis by
radiologists. Because of the exudative nature of
pancreatic ascites, many cases of pancreatic ascites
are often attributed to other causes such as
carcinomatosis peritonei or tuberculous peritonitis,
which are more common than pancreatic ascites.

Eventhough, computed tomography is not
specific for pancreatic asciteé, awareness of this entity
is important, differential diagnosis of pancreatic
ascites along with carcinomatosis peritonei and
tuberculous peritonitis should be concerned,
particularly in patient who has underlying chronic
pancreatitis. Once the pancreatic ascitesis considered,
proven of diagnosis is simply by demonstrating high
level of the amylase within the ascites or pleural
effusion.”™

Delay in diagnosis will usually increase risk
for the major complication as well as mortality and
morbidity. The major complication is superimposed
infection of the ascites or pleural effusion."” This
complication is presented in our first case, who results
in death. Learning from the first case, the second case
was early diagnosed, given appropriate treatment and
complete recovery.

In conclusion, radiologists should be aware
of pancreatic ascites as a potential cause of intra-
abdominal free fluid, particularly in patients with history

of alcoholic abuse and chronic relapsing pancreatitis.
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