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Abstract

Background: It is rare to encounter massive hemothorax as a complication of pancreatic pseudocyst. In addition,
as no obvious hypotension and abdominal discomfort were noted, it was difficult to consider gastrointestinal lesion
a possibility.

Case presentation: A 54-year-old Taiwanese man had tightness on the left side of his chest and shortness of
breath for 3 days. He had a history of acute pancreatitis 3 months ago. After history taking and a series of
examinations including thoracocentesis and computed tomography of his abdomen and chest, the diagnosis was
finally confirmed based on the high amylase levels in his pleural fluid.

Conclusions: Treatment with distal pancreatectomy and splenectomy was subsequently successfully performed.
Based on our experience, we briefly discuss the currently available treatment options for pancreatic pseudocyst.
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Background
Pleural effusion may result from a variety of causes, includ-
ing pulmonary, cardiac, hepatic, and renal diseases, with
pulmonary conditions being the most common cause. The
diagnosis is usually made through comprehensive history
taking, physical examination, and a series of workups,
including thoracocentesis and imaging studies. However, it
is still difficult to diagnose the causes of pleural effusion in
many cases and, despite recent efforts aimed at more
effectively diagnosing the causes of this condition, approxi-
mately 15 to 20 % of all pleural effusion cases remain
undiagnosed [1].
In addition, the presence of concomitant intra-abdominal

lesions is hard to diagnose in cases of massive pleural
effusion without recent abdominal symptoms. In particular,
pleural effusion is an uncommon complication of pancrea-
titis, and massive left-sided hemothorax caused by pancre-
atic disease is highly rare. In this study, we report on a rare
case of massive left-sided hemothorax as a complication of

an asymptomatic pancreatic pseudocyst in which, after
detailed examination, distal pancreatectomy with splenec-
tomy was successfully performed.

Case presentation
A 54-year-old Taiwanese man visited our cardiovascular
department complaining of tightness on the left side of
his chest and shortness of breath for 3 days. A chest
radiograph revealed massive left-sided pleural effusion
with a right-deviated trachea (Fig. 1). He was admitted
for further evaluation. He denied a history of cough,
hemoptysis, productive sputum, weight loss, abdominal
discomfort, or trauma in recent months. At this time,
panendoscopy and computed tomography of his abdo-
men revealed a gastric ulcer and acute pancreatitis with
phlegmon formation. After gastrointestinal department
follow-up, he reported experiencing symptom relief after
1 month.
On physical examination at admission, his respiratory

rate was 24/minute and his blood oxygen saturation
(SpO2), as measured using a pulse oximeter, was 98 %.
Dull percussion and decreased breath sounds were noted
in his left thorax. The tentative impression was massive
left-sided pleural effusion. Accordingly, we initially
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performed closed-tube thoracostomy (using a 16-French
pigtail catheter), and approximately 1500 mL bloody
pleural fluid was drained. Routine blood and urine inves-
tigations revealed normocytic anemia without any bleed-
ing tendency. These tests included blood biochemistry
tests (renal function, liver function, lipid profile) and
electrolyte test. His pleural fluid was bloody, and analysis
revealed the following values: protein level, 3.9 g/dL;
lactate dehydrogenase, 483 U/L (blood, 160 U/L);
glucose, 114 mg/dL; white blood cell count, 900/μL; red
blood cell count, 54,000/μL; and hematocrit, 3.7 %
(blood, 28.1 %). According to Light’s criteria, the patient’s
pleural fluid was exudative, and some mesothelial and
neutrophilic cells were found in the pleural effusion
cytology. However, the subsequent culture was sterile.
In addition, all tumor markers were within the normal

ranges: prostate-specific antigen, 0.847 ng/mL; alpha-
fetoprotein, 2.47 ng/mL; carbohydrate antigen 19-9, 3.58
U/mL; carcinoembryonic antigen, 0.97 ng/mL. Moreover,
echocardiography was performed to rule out cardiogenic
disease, and revealed normal chamber size and wall
thickness, although akinesis of his left ventricle, inferiorly,
posteriorly, and on the lateral wall, was noted. Further-
more, hypokinesis of the anterior and septal wall with se-
vere left ventricle systolic dysfunction was observed. A
chest computed tomography subsequently revealed left
massive hydropneumothorax with collapse of most of his
left lung and shifting of his mediastinum to the right side,
as well as pleural effusion in his right lung with

subsegmental atelectasis of the right lower lobe of his
lung; however, no cardiovascular abnormality was detected
(Fig. 2a).
Owing to his history of acute pancreatitis, computed

tomography of his abdomen was also performed based
on the gastroenterologist’s suggestion. The computed
tomography scan revealed a pseudocyst in his pancreatic
tail and indicated a diverticulum in the lower third of
his esophagus (Fig. 2b and c).
Based on these findings, further examinations were ar-

ranged, including panendoscopy, esophagography, aortog-
raphy, and bronchial arteriography. However, all findings
were unremarkable. Moreover, obstruction of the pigtail
catheter was noted on the left side of his chest wall, and
right closed-tube thoracostomy was performed because of
pleural effusion in his right lung. This time, the amylase
and lipase levels in his pleural fluid were analyzed. The
pleural fluid amylase level was found to be increased to
30,431 U/L. Accordingly, we suspected that his massive
left-sided hemothorax was related to the pancreatic
pseudocyst, and a general surgeon was consulted.
In consequence, the patient underwent distal pancrea-

tectomy and splenectomy. Fistula formation was observed
in his periesophageal region, and pseudocyst formation
was found at his pancreatic tail, as well as at the lesser sac
(Fig. 3). The total surgical time was approximately 5
hours. Drainages were placed from Morison’s pouch and
the spleen fossa. Post-surgery, his hemothorax recovered
and his general condition consequently improved; he was
discharged 2 weeks after the operation without the use of
a somatostatin analogue (octreotide).

Discussion
The etiologies of pleural effusion range from cardiopulmo-
nary diseases to symptomatic inflammatory or malignant
diseases; in addition, ascites or lesser sac fluid collection in
chronic pancreatic disease may also be associated with
pleural effusion. While tube thoracostomy drainage can be
used to identify and diagnose hemothorax, pancreatic
disease is generally not considered in patients solely
presenting with massive hemothorax [2]. Thus, it is import-
ant that any history of pancreatitis is noted, as one of the
complications of non-traumatic pancreatitis is pancreatic
pseudocysts. In general, pancreatic pseudocysts develop
approximately 3 to 4 weeks after acute pancreatitis, and are
most often manifested by an epigastric mass or sensation
of fullness. Moreover, bleeding, fistula formation, infection,
and extension are known complications of pseudocysts [3].
In our case, we considered the hemothorax to be related

to the pancreatic pseudocyst, and the diagnosis was con-
firmed by very high amylase levels in our patient’s pleural
fluid and by the abdominal computed tomography find-
ings. Enzyme-rich pleural effusions represent a disruption

Fig. 1 Chest radiograph reveals massive left-sided pleural effusion
with a right-deviated trachea
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of the dorsal pancreatic ductal system [4]; therefore, this
fluid leakage must be stopped.
Decisions on the treatment of pancreatic pseudocysts

are currently based on the clinical setting, the presence or
absence of symptoms, the stage and size of the pseudocyst,
and the presence or absence of complications [4]. The cur-
rently available treatment options include observation,
percutaneous catheter drainage, endoscopic drainage, and
surgical intervention [5]. Observation is generally only
performed for asymptomatic pseudocysts that remain
stable or diminish in size [6]; however, attention should be
paid to the occurrence of complications such as infection,
fistula, intractable pain, or rupture [7, 8]. Percutaneous
catheter drainage is generally indicated for pseudocysts
only after a 6-week delay to allow the pseudocyst wall to
thicken and mature [9]. Its contraindications include
suspicion of malignancy, collections associated with a solid
or non-drainable pancreatic mass, lack of a safe access
route, recent or active hemorrhage into the collection (the
presence of an arterial pseudoaneurysm), and collections
associated with obstruction of the main pancreatic duct
[10, 11]. Furthermore, endoscopic drainage of pancreatic
pseudocysts appears to be a safe, effective, and definitive
treatment for patients in whom anatomic considerations
allow its use [12]. One such endoscopic method, endo-
scopic retrograde cholangiopancreatography, can be used
to open the sphincters of the pancreatic valve ducts,
thereby resulting in decompression of the pancreatic fluid
collection, and can, moreover, aid in the stent placement
in cases of pancreatic ductal disruption [4]. The drawbacks

Fig. 3 Distal pancreatectomy and splenectomy. The pseudocyst is seen
in the pancreatic tail (star)

Fig. 2 Computed tomography scans of the chest and abdomen.
a The computed tomography scan of the chest reveals left massive
hydropneumothorax with collapse of most of the left lung and
shifting of the mediastinum to the right side. b The asterisk shows
the pseudocyst in the pancreatic tail. c The inverted triangle shows
the pseudocyst in the pancreatic tail
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of endoscopic methods include the need for extensive
training and experience of the gastroenterologist, the need
for a surgical backup plan, as well as the fact that the
presence of an abnormal pancreatic duct system makes
this procedure difficult to perform. However, surgery
remains the standard method for drainage of pancreatic
pseudocysts, against which new methods are being
compared. The surgical treatment options consist of
gastrocystostomy, duodenocystostomy, Roux-en-Y cystoje-
junostomy, and distal pancreatectomy (left-sided resection),
depending on the leakage lesion. However, these operative
procedures reportedly carry a 10 to 30 % morbidity rate, a
1 to 5 % mortality rate, and a 10 to 20 % recurrence rate
[13]. Gastrocystostomy and jejunocystostomy are alterna-
tive procedures for establishing internal decompression
[14], and duodenocystostomy is occasionally indicated for
small cysts in the pancreatic head [15], whereas distal
pancreatectomy is indicated for pancreatic lesions extend-
ing to the left of the midline and that do not include the
duodenum and distal bile duct.
In addition, atypical presentations of pancreatic pseu-

docysts are reported, such as mediastinal pancreatic
pseudocyst [16] or a cyst mimicking neoplasm of the
pancreas [17].
The differential diagnosis needs to be determined care-

fully. Finally, we need to consider that intra-abdominal
pressure is related to pancreatic pseudocysts [18]. If a
patient has a history of pancreatitis, we should measure
the intra-abdominal pressure if a pseudocyst is detected.
Pancreatic pseudocyst is induced by abdominal hyperten-
sion and abdominal compartment syndrome.

Conclusions
In our case, the pancreatic pseudocyst was located at the
pancreatic tail and below the lesser sac, and fistula forma-
tion was observed from the peripancreatic to the perieso-
phageal region. We did not consider percutaneous catheter
drainage because of the presentation of hemothorax;
instead, distal pancreatectomy with splenectomy was per-
formed, and the hemothorax was consequently successfully
treated. Based on this case, we believe that this treatment
regimen should be considered in similar cases.
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