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CHAPTERR 11 

Pleurall  effusion in 
chronicc pancreatitis 

B.B. Lamme, D. Boerma, MA. Boermeester, D.J. Gouma 

Departmentt of Surgery, Academic Medical Center, 
Amsterdam,, the Netherlands 





ABSTRACT T 

Threee patients, a 44-year-old schizophrenic woman and two men aged 54 and 
422 years, presented with dyspnoea. A pancreaticopleural fistula, i.e. a fistulous 
tractt between pancreas and pleural cavity, was diagnosed as a complication of 
pancreatitis.. In general these fistulas have a favourable prognosis, but delay in 
makingg the correct diagnosis negatively influences the prognosis. This is often 
duee to unfamiliarity with the disease or to the non-specific clinical presentation 
off  pleural effusion. Patients usually show respiratory symptoms such as dysp-
noeaa and coughing (due to pleural effusion) and occasional epigastric pain. The 
diagnosiss is made when elevated pleural effusion amylase levels are demonstrat-
ed.. Surgical treatment is indicated only when conservative or endoscopic treat-
mentt fails. Either the fistula is resected with drainage of the pancreatic duct via 
aa lateral pancreaticojejunostomy or the part of the pancreas where the fistula 
originatess is resected. The first patient underwent surgical drainage of the fluid 
accumulation,, but died of aspiration pneumonia after she had removed the 
feedingg tube and refused further treatment. The two other patients unevent-
fullyy recovered after pancreatic resection. 
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ff  INTRODUCTIO N 

EE Pleural effusion can be caused by various diseases, based on either a transuda-
-II  tive (cardiac failure) or an exudative effusion (infection, rheumatoid arthritis, 
11 malignancies). One of the possible causes of pleural effusion is a pancreatrop-
icc leural fistula, which is rare but can be treated once recognised. The symptoms of 
~~ patients with a pancreaticopleural fistula are atypical; therefore delay in estab-
£  lishing the correct diagnosis is common. We illustrate this with three cases and 
££ a review of the literature. With a simple test this rare cause of often encoun-
== tered pleural effusion can be diagnosed early and treated successfully. 

11 PATIENT S 

Patientt A, a 44-years-old schizophrenic woman with a history of pancreatitis as 
welll  as alcohol and nicotine abuse was admitted elsewhere and referred to the 
AMCC with progressive dyspnoea and epigastric pain with nausea and vomiting. 
Physicall  examination revealed a woman with dyspnoea, elevated central venous 
pressuree and diminished left thoracic breathing sounds. Auscultation revealed a 
leftt parasternal bruit and pericardial rubbing. The abdomen showed diffuse ten-
derness.. With 3 litres O,, the patient's saturation was 96% and the arterial pO, 
10.66 kPa. The chest X-ray showed a large quantity of left-sided pleural effusion. 
Apartt from a raised serum leukocyte count of 18.7 x 109/1 (normal values 4.2-10.6) 
andd serum amylase of 392 U/l (normal values 0-220}, the laboratory findings 
weree normal. Abdominal and thoracic CT scan showed a pancreatic pseudocyst 
withh large quantities of pleural and pericardial effusion. Because the patient 
sufferedd from progressive respiratory insufficiency and haemodynamic instabil-
ityy caused by cardiac tamponade mini-thoracotomy and operative drainage of 
thee pericardial effusion was imperative. Pericardial and pleural drains were left 
inin situ. In view of the abnormal abdominal CTscan, the turbid pleural effusion 
wass analysed for amylase levels (4.000 U/l, normal values 0-220 U/l). The pericar-
diall  effusion amylase level was not determined. The patient was transferred to 
thee Intensive Care. Her clinical condition gradually improved with respiratory 
andd vaso-active support. Fifteen days after admission, she could be return to the 
primaryy hospital where she died of aspiration pneumonia, after she refused 
furtherr medical treatment and removed the feeding tube herself. 

Patientt B, a 54-years-old man with a history of excessive alcohol intake and 
pancreatitiss presented with weight loss, general malaise, dyspnoea and cough-
ingg up of brown sputum. Physical examination showed an ill , dyspnoeic man 
withh tachycardia (140 beats/min.) and low oxygen saturation level (86%). The left 
sidee of the thorax showed diminished breathing sounds and percussion. The 
abdomenn showed no rebound tenderness upon palpation. Chest x-ray showed 



Chapterr 9 - page 167 - Figure 2. Different grades of porcine chronic 

obstructivee pancreatitis stained with haematoxylin and eosin (H&E) 
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la.la. MMP-7 expression (both pro- and derive forms) in acinar cells and metaplastic ducts. MMP-7 
immunoreactivityimmunoreactivity in (A,B) normal pig pancreas; (C,D) mildpancreatitis after 6 weeks of pancreatic 
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lb.. MMP-7 expression in the Acinar cells n/tiT 3 weeks of ligation before overt appearance of meta-
plasticplastic duct cells. 



majorr pleural effusion (Fig.1). Pleural fluid (>1400 cc) drained by thoracocente-
siss contained some leukocytes, but no bacteria or malignant cells. The levels 
off  serum amylase (216 U/l, normal values 0-220) and pleural effusion amylase 
(110.0000 U/l) were consistent with the presence of a pancreaticopleural fistula. 
Thee abdominal CT scan showed a large pancreatic pseudocyst (diameter 6.0 cm) 
whichh was drained percutaneously. Endoscopic retrograde cholangiopancrea-
ticographyy (ERCP) did not establish the diagnosis of pancreaticopleural fistula, 
butt the fistula was confirmed by magnetic resonance cholangiopancreaticogra-
phyy (MRCP). Because endoscopic drainage and stenting of the pancreatic duct 
wass unsuccessful, a surgical approach was initiated. During laparotomy a fis-
tulaa was found in the area of the pancreatic corpus and tail. Macros cop ically, 
thee pancreas parenchyma showed clear alterations consistent with chronic pan-
creatitis.. The pancreatic tail was resected with transection of the fistulous tract 
adjacentt to the pancreas. Lateral pancreaticojejunostomy in the pancreatic cor-
puss region established enteral drainage. The postoperative course was unevent-
full  and the patient could be discharged in a good clinical condition two weeks 
postoperatively.. After two years, he had no complaints, a healthy appetite and a 
normall  bodyweight. 

Patientt C was a 42-years-old man with a history of chronic pancreatitis caused 
byy alcohol abuse. Since two years he complained of progressive and persistent 
epigastricc pain with nausea and weight loss. At the time a CT scan showed peri-
pancreaticc infiltration up to the liver region and predominantly located crani-
allyy and ventrally of the pancreas. One year after the onset of symptoms, he was 
hospitalisedd twice elsewhere because of pneumonia with atelectasis of the right 
lowerr lobe and pleural effusion. After referral to the AMC the right-sided pleural 
effusionn disappeared, but the left-sided pleural effusion recurred. Because of 
thee patient's history, the pleural effusion amylase level was determined (33.600 
U/l,, no bacteria) which confirmed the diagnosis of pancreaticopleural fistula. 
Painn persisted during conservative treatment. An MRCP showed a cyst in the 
regionn of the pancreatic tail (diameter 2.5 cm) surrounded by several smaller 
fluidd collections. A fistulous tract cranially from the pancreatic tail region split 
att the gastro-oesophageal junction into two separate tracts to the right and to 
thee left pleural cavity (Fig. 2). Surgical treatment was initiated eight months after 
thee diagnosis of pancreaticopleural fistula was made and conservative therapy 
failed.. Laparotomy identified a fistula at the junction of pancreatic corpus and 
taill  and a large incisure of the pancreatic parenchyma caused by rupture of the 
pancreaticc duct at the origin of the fistula (Fig. 3). A partial pancreatectomy with 
splenectomyy was performed. The postoperative course was uneventful and the 
patientt could be discharged in a good clinical condition on the 7th postopera-
tivee day. 
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Figuree 1. Chest X-ray (patient B) showing major left-sided and some right-sid-
edd pleural effusion. 

DISCUSSION N 
Dyspnoeaa due to pleural effusion is a frequently encountered anomaly in clini-
call  practice with an extensive differential diagnosis. When embarking on drain-
agee of pleural effusion without a clear cause, the recommendation is to assess 
thee pleural effusion amylase levels in addition to the routine laboratory tests 
(bacteria,, infectious cells, malignant cells, glucose, lactate dehydrogenase, 
andd albumin). Some authors recommend determining amylase levels of pleu-
rall  effusion only when acute/ chronic pancreatitis or oesophageal perforation 
iss - One study routinely determined pleural fluid amylase levels of 
14377 patients and showed increased levels in 6.2% of the patients.' Differential 
diagnosee for moderate and high pleural effusion amylase levels are listed in 
TableTable 1. The absolute pleural fluid amylase concentration may rise to high levels 
inn pancreatic diseases and malignancies such as the lung (patient B: 110,000 
U/l).. In another study of 841 patients, pleural effusion amylase levels showed 
moderatelyy elevated levels (up to 600 U/l).2 Differentiation between pancreas iso-



enzymee (p-) amylase and salivary iso-erizyme (s-) amylase may further simplify 
thee differential diagnosis. For infections of the pancreas p-amylase shows the 
highestt specificity. In non-pancreatic causes of increased pleural effusion amy-
lase,, the pleural fluid predominantly contains s-isoamylase.' 

Often,, there is a delay in diagnosing a pancreaticopleural fistula as cause of 
pleurall  effusion. This is not surprising, since almost 50% of the patients with a 
pancreaticopleurall  fistula have no history of pancreatitis.3"5 In case of dyspnoea 
inn patients with acute pancreatitis the differential diagnosis wil l be suggestive 
off  other pulmonary infectious complications which originate from the abdo-
menn such as atelectasis, acute respiratory distress syndrome, pneumonia and 
reactivee pleural effusion. 

AA fistula originating in the pancreas may not only develop after acute or 
chronicc pancreatitis, but also after trauma or percutaneous drainage of a pan-
creaticc pseudocyst/' Pancreatic fistulas can either be external (pancreatico-cuta-
neous)) or internal (pancreatico-enteral, pancreatico-thoracic). Thoracic fistulas 
aree rare (incidence < 0.5% in chronic pancreatitis).5 Such a fistula is caused by 
leakagee or by rupture of a dilated or obstructed pancreatic duct or pancreatic 
pseudocyst.. Depending on the localisation of the fistula's leakage this may lead 
too either abdominal symptoms (pancreatico-cutaneous or pancreatico-enteral 
fistula)fistula) or pulmonary or cardiac symptoms if the enzyme-rich exudate finds its 
wayy to the thoracic cavity (pancreatico-thoracic fistula).Ty 

Figuree 2. Patient C. Magnetic resonance cholangio-pancreaticogram (MRCP) depicting 
aa fistula from the pancreas to the right pleural cavity. 
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Figuree 3. Perioperative view of patient C. 

BetweenBetween the pancreatic corpus and tail area the incisure in the pancreatic parenchyma is visible 
fromfrom which the fistula originates. Seepage 162 for colour illustrations 

Thee initial presentation usually comprises slight dyspnoea or coughing and 
lesss frequently thoracic pain or respiratory insufficiency."'"' Persisting pleural 
effusionn may be the only symptom for a long time and is in 70% of the patients 
locatedd in the left pleural cavity.s The majority of patients have a history of alco-
holl  abuse (70 -100%), and 95% of them range in age from 20 to 60 years.5-8" 

Radiologicall  examinations fCT scan and ERCP or MRCP) can establish the 
causee and the localisation of a pancreaticopleural fistula or exclude other differ-
entiall  diagnostic causes, but the fistula itself cannot always be visualised.101213 

ERCPP has long been the golden standard. However, this invasive test carries the 
riskk of complications such as perforation, infection and pancreatitis; but once 
thee diagnosis has been confirmed by ERCP, a stent can be placed in the pancreat-
icc duct in the same session. As shown in patients B and C, MRCP is the diagnostic 
tooll  of choice when endoscopic interventions are not planned or not possible." 

Thee majority of internal pancreatic fistulas close during conservative 
therapy.. The long period of hospitalisation however, has a huge impact on 
patientss and their family and relatives and also has economic consequences. 
Conservativee therapy, i.e. pleural effusion drainage by thoracocentesis, relieves 
thee symptoms, in case of a pleural empyema, antibiotics are also administered. 
Conservativee treatment of pancreatic fistulas consists in general of reducing 
thee endogenous pancreas secretion. Octreotide, a somatostatin analogue, can 
bee administered to inhibit the secretion of the exocrine pancreas. Additionally. 



thee patient receives enteral nutrition via a nasojejunal tube. A beneficial effect 
off  octreotide in pancreaticopleural fistulas has been reported.1^18 About 40 -
60%% of internal pancreatic fistula resolve with conservative therapy, although 
ourr three patients did not respond to conservative therapy. In patients with 
ann external pancreatic fistula conservative therapy is less successful.' ''^- It can 
bee expected that a conservative approach towards pancreaticopleural fistulas is 
nott successful, because the pressure in the pleural cavity is relatively lower than 
inn the abdominal cavity. In those cases the fistula-tract to the thoracic cavity can 
bee the route of the least resistance instead of following the physiological route 
viaa the pancreatic duct to the duodenum. Although arbitrary, a minimal period 
off  four weeks seems appropriate to await success of conservative therapy before 
decidingg to invasive therapy.5 

Ann endoprosthesis in the pancreatic duct has proven to be beneficial to 
decreasee the intraductal pressure and enhance obliteration of pancreatic fistu-
las.. Endoscopic treatment is associated with an almost 100% success in a select-
edd group of patients.f,,-i"-5 An endoprosthesis in the ruptured pancreatic duct 
sealss off the luminal defect and redirects the preference route of the exudate in 
enterall  direction. Especially when a stenosis is located downstream in the pan-
creaticc duct, as frequently occurs in chronic pancreatitis, placement of an endo-
prosthesiss may have a beneficiary result.6,2-3 In general, the endoprosthesis can 
bee removed within four to six weeks after verification by a pancreaticogram/' 
Endoscopicc therapy is not indicated if the pancreatic duct is totally disrupted, 
ass occurred in our patient C. Surgical drainage or resection of the affected pan-
creaticc segment has for a long time been the primary therapeutic step'J, but 
nowadayss this approach is only indicated if conservative therapy or endoscopic 
drainagee fails.V3m Surgical management depends on the localisation of the fis-
tulaa and on possible complications of chronic pancreatitis such as a pancreatic 
pseudocyst.. The basic principles of operative treatment are drainage and resec-
tion.5'nn In a 1992 study of 24 patients the success rate of surgical treatment of 
externall  pancreatic fistulas was 83% with a postoperative mortality of 8%.-° 

CONCLUSIONS S 

AA pancreaticopleural fistula is a rare complication of pancreatitis and therefore 
thee diagnosis is frequently missed. It can easily be demonstrated if one is on the 
alertt about it. A laboratory test to assess the pleural effusion amylase levels with 
iso-enzymee type can be conclusive. The frequently elaborate in-hospital treat-
mentt is done in multiple sessions. Conservative treatment is associated with a 
longg hospitalisation, and is therefore a burden to the patients. If conservative 
treatmentt fails, either endoscopic drainage or (eventually) surgical treatment 
iss indicated. 
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Tablee 1. Differential diagnosis of elevated pleural effusion amylase levels 
(Moderatee < 600 U/l; High > 600 U/l.)2 

High h 

(isoenzyme(isoenzyme f) 

x|s) ) 

x |s) ) 

xx Is) 

x(s) ) 

x(p) ) 

x | pl l 

Malignancy Malignancy 

adenocarcinomaa of the king 
ovariann carcinoma 
lymphoma a 
mesothelioma a 

Pancreas Pancreas 

acutee pancreatitis 
pancreaticopleurall  fistula 

Pneumonia Pneumonia 

Tuberculosis Tuberculosis 

Transudate Transudate 

liverr cirrhosis 
congestivee heart failure 

PerforationPerforation oesophagus 

Boerhaave-- syndrome 
foreignn body 
iaa trogen ic 
carcinoma a 

PostoperativePostoperative after CABG ' 

Moderate Moderate 

(tsui.'fizy?7k'' t) 

X ( S | | 

x(s) ) 

x(s) ) 

x(s) ) 

X ( S} } 

X ( S ) ) 

x(s] ] 

x(s} } 

x(s) ) 

ff  Pancreas isoenzyme (p-j and salivary iso-enzymc (s-) amylase. CABG coronary artery bypass graft 
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