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CASE REPORT

Splenic Parenchymal Complications in Pancreatitis
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ABSTRACT
Context The close proximity of splenic hilum to the tail of pancreas makes it vulnerable to complications in both acute and chronic
pancreatitis. In this article, we examine the clinical course of these potentially fatal complications. Case reports Citing three clinical
cases, we present the spectrum of splenic complications in pancreatitis and explore the anatomical causal relationships and
pathological basis of such complications. A literature review was carried out to inform on the incidence, morbidity and mortality
rates, and clinical course especially diagnostic and management options for these patients. The spectrum of splenic complications in
pancreatitis is wide ranging from pseudo cysts to haematomas, haemorrhages, infarctions and life threatening splenic rupture.
Although a contrast enhanced helical CT scan is the investigation of choice a high index of clinical suspicion is essential in their
early identification. Splenic complications in pancreatitis incur a high morbidity (79%) and a significant mortality (8%).
Conclusions Splenic parenchymal complications in pancreatitis are an increasingly recognised entity and should be suspected in
patients with inflammation and or necrosis involving the tail of pancreas. Conservative management is feasible with close
radiological monitoring for most patients in a tertiary referral centre with appropriate expertise and surgery may be reserved for
haemodynamically unstable patients.

INTRODUCTION
The intimate relationship of the tail of the pancreas and
the splenic hilum makes the spleen vulnerable during
inflammation of the body and tail of the pancreas.
Involvement of the spleen in chronic pancreatitis has
been well documented [1, 2, 3] and is being
increasingly reported in acute pancreatitis [4, 5, 6]. The
spectrum includes perisplenic/intrasplenic pseudocysts,
subcapsular haematomas, intrasplenic haemorrhage,
splenic infarction and splenic rupture. Our
understanding of the clinical course of these potentially
fatal complications has increased with the routine use
of CT scanning to monitor pancreatitis [5, 7, 8].
We present a spectrum of splenic complications in
pancreatitis from subcapsular haematoma to splenic
rupture. Two of these complications occurred in newly
diagnosed cases of pancreatitis and one in a patient
known to have chronic pancreatitis. The different
Received February 7th, 2011 - Accepted April 14th, 2011
Key words Hematoma; Pancreatic Pseudocyst; Pancreatitis
/complications; Splenic Infarction; Splenic Rupture
Correspondence Pradeep V Patil
Ward 11, Level 6; Department of Surgery; Ninewells Hospital and
Medical School; Dundee, DD1 9SY; United Kingdom
Phone: +44-1382.633.890; Fax: +44-1382.496.361
E-mail: pradeeppat@gmail.com
Document URL http://www.joplink.net/prev/201105/20.html

modalities of presentation and progression are depicted
with resultant differences in management. Pertinent
literature has then been reviewed to discuss the
aetiology,
pathology,
clinical
features,
and
management of splenic parenchymal complications of
pancreatitis.
CASE REPORTS
Case #1
A 47-year-old man with known alcoholic pancreatitis
for 10 years was admitted as an emergency with a
twenty hour history of left upper quadrant pain
radiating to his left shoulder. He was apyrexial and
haemodynamically stable. His serum amylase was 245
U/L (reference range: 0-100 U/L) and the white cell
count was 17.5 x109/L (reference range: 4-11 x109/L).
A CT scan (Figure 1) showed a large sub-capsular fluid
collection in his spleen. Twenty four hours later, he
suddenly complained of worsening pain and became
hypotensive. An urgent CT scan confirmed active
bleeding with disruption of the sub-capsular splenic
haematoma (Figure 2).
He underwent an emergency laparotomy and at
operation was found to have haemoperitoneum from
rupture of his splenic sub-capsular haematoma. He
underwent a splenectomy and had an uncomplicated
postoperative recovery.
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Figure 3. Large pseudocyst in splenic area (Case #2).
Figure 1. Splenic sub-capsular haematoma (Case #1).

Case #2

U/L) signifying a pancreatic fistula which dried up in
five weeks.

The next patient was a 23-year-old woman with a
history of alcohol and opiate dependency who was
admitted with increasing left upper quadrant pain for
two weeks on a background of epigastric discomfort
for three months. She was haemodynamically stable,
serum amylase was 335 U/L, and white cell count was
14.2 x109/L. A CT scan of her abdomen showed a large
pseudocyst in the area of the tail of the pancreas and
spleen as shown in Figure 3.
The patient self-discharged from the hospital against
medical advice the day following admission, but
required emergency readmission seven days later with
increasing epigastric and left upper quadrant pain,
fever and tachycardia. Her serum amylase was 135 U/L
and white cell count was elevated at 39.1 x109/L. A
repeat CT scan showed splenic vein thrombosis and
disruption of the spleen which is shown in Figure 4.
She underwent splenic artery embolisation prior to
surgery and at operation was found to have a large
haematoma with blood and clots in the lesser sac with a
thin rim of identifiable splenic tissue which was
bleeding. This was excised to obtain haemostasis. Post
operatively her drain fluid was high in amylase (29,000

The third patient was a 45-year-old lady on
haemodialysis for end stage renal failure secondary to
polycystic kidney disease. She was admitted with
epigastric and left upper quadrant pain of two days
duration. She had an attack of mild acute pancreatitis
of unknown aetiology three months previously. On
examination, she was haemodynamically stable and
had a palpable left upper quadrant mass. A CT scan
showed features of pancreatitis and a 12x4 cm subcapsular splenic collection. As she was clinically stable,
she was treated conservatively with continued
haemodialysis without heparin. Follow-up CT scan 10
days later showed the subcapsular haematoma to have
increased in size with a corresponding 3 g/dL drop in
Hb (measured value 9 gm/dL; reference range 12-16
g/dL). Splenic artery embolisation was attempted but
was unsuccessful due to anatomical difficulties. As she
remained haemodynamically stable, an expectant
conservative approach was adopted. Follow-up CT
scans at two weeks showed organisation of the splenic
haematoma with no fresh bleeding. A repeat CT at six

Figure 2. Bleeding due to rupture of the sub-capsular splenic
haematoma (Case #1).

Figure 4. Splenic rupture (Case #2).

Case #3
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months showed complete resolution of the sub-capsular
splenic haematoma.
DISCUSSION
Necrotising pancreatitis and pseudocysts involving the
pancreatic tail appear to predispose patients to splenic
complications [9, 10]. The incidence of pseudocyst
extension into the spleen has been estimated to be
around 1%. Erosion of non-cystic pancreatic
inflammation occurs less commonly [9, 11, 12]. In a
series of 500 patients with chronic pancreatitis, splenic
complications were found in 11 patients (2.2%), four of
whom presented with splenic rupture. Five patients had
intra-splenic pseudocysts and two had intra-splenic
sub-capsular haematoma [1]. In a series of 159 CT
scans performed on 100 consecutive patients with acute
pancreatitis, Koenraad et al. found splenic infarcts in
10 patients and sub-capsular haemorrhage in two
patients [5]. In another series of 238 patients with
pancreatic pseudocysts, 14 (5.9%) patients had splenic
parenchymal involvement [2].
Anatomy
The anatomical relationship between the tail of the
pancreas and the splenic hilum permits the spread of
pancreatitis-induced inflammatory processes into the
spleen [9]. The distal portion of the pancreatic tail
extends along the course of the splenic vessels and
enters the splenic hilum within the two layers of
peritoneum constituting the spleno-renal ligament. The
peritoneum covering the anterior surface of the
pancreas and enclosing the splenic vessels at the
splenic hilum is continuous with the splenic capsule.
This anatomic relationship is important in allowing
leaked pancreatic enzymes to dissect postero-laterally
along the splenic vessels and gain direct access to the
splenic hilum and capsule [7, 9]. Three types of
pancreatic fluid involvement are seen: perisplenic,
intrasplenic, and mixed. In perisplenic involvement, the
fluid dissects the splenic peritoneal layer from the
splenic capsule without discontinuing it. Direct
intrasplenic involvement occurs by enzymatic erosions
of the splenic capsule. The fluid collection then
penetrates into the splenic parenchyma through the
disrupted capsule. These intrasplenic pseudocysts can
therefore result either from the dissection of a
pancreatic pseudocyst or extrapancreatic fluid along
the course of the splenic vessels [13]. They may also be
infrequently caused by pancreatitis occurring in ectopic,
intrasplenic pancreatic tissue and or liquefaction of
previous splenic infarcts [13].
Pathology
Pancreatic pseudocysts by way of tryptic erosion
(digestive effects of pancreatic enzymes), can cause
splenic vein thrombosis, splenic arterial haemorrhage
and splenic infarction [9]. Pancreatic enzymes that
dissect into the spleen may directly erode the splenic
parenchyma, small intrasplenic or hilar vessels
resulting in intrasplenic haemorrhage. The blood may

be contained within the pseudocyst (intrasplenic
pseudocyst) or it may dissect beneath the splenic
capsule to form a sub capsular haematoma. Pancreatic
enzymes can also dissect into the splenic sub capsular
space and cause bleeding from the stripped splenic
parenchymal surface. If the haemorrhage is large
enough, laceration, capsular disruption, or actual
rupture of the spleen may occur [14].
Splenic infarction is seen more commonly in acute
pancreatitis [5]. Compression of major splenic vessels
by extensive inflammation can cause focal or diffuse
splenic infarction. These classically manifest as wedge
shaped lesion with the tip originating from the hilum
and extending to a sub capsular base [14]. This later
manifestation may lead to a sub capsular haematoma.
Incidence
Splenic complications in chronic pancreatitis tend to
favour men. The aetiology of pancreatitis is most
commonly alcohol followed by idiopathic pancreatitis
[1, 2, 8]. Involvement of the pancreatic tail seems to be
a pre-requisite and concomitant splenic vein
thrombosis dramatically increases the chances of
splenic complications [1]. Splenic infarcts and
subcapsular haemorrhage appears to occur more
frequently in acute pancreatitis [5]. In comparison,
splenic pseudocysts, sub-capsular haematoma, and
splenic rupture are more common in patients with
chronic pancreatitis [1, 2, 8].
Median duration of splenic complication from the
initial diagnosis of chronic pancreatitis is
approximately 2 years [1, 7]. Morbidity and mortality
rates are 79% and 8% in patients with splenic
involvement compared to morbidity and mortality rates
of 39% and 3.5% in patients without splenic
involvement [2].
Most patients with splenic complications of
pancreatitis will present with non-specific features of
either pancreatitis or pseudocysts. Important signs and
symptoms that can suggest splenic involvement are
increasing pain in the left upper quadrant and pain
referred to the left shoulder [1, 9] or findings of a left
upper quadrant mass on physical examination.
Tachycardia and pyrexia, along with biochemical
evidence of inflammation, occur in more than half of
these patients [2, 8, 12]. Presence of a left sided pleural
effusion on chest X-ray is another important clue.
Management
Lack of specific symptomatology related to splenic
complications underlines the importance of CT for
diagnosis. Contrast enhanced helical CT scans is the
most commonly used modality for diagnosis and
follow-up of patients with pancreatitis and its attendant
complications [8]. MRI scan has a distinct advantage
with its ability to characterise different soft tissue
elements and has been used in assessing acute and
chronic pancreatitis and pancreatitis induced
complications including characterising peri-pancreatic
fluid collections, pancreatic necrosis, pancreatic ductal
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communications, detection of vascular complications
such as pseudoaneurysms and venous thrombosis [15].
MRI when substituted for CT scans in multiple followup imaging can reduce the cumulative radiation dose
and obviates the risk of nephrotoxicity and
anaphylactic reactions from iodinated contrast material
used in CT scans. Further technological advances,
shortening of image acquisition time, and ready
availability of MRI scan should allow its utilisation in a
haemodynamically stable patient even in acute settings
for management planning for these complicated
patients.
Management of patients with sub-capsular haematomas
and or splenic parenchymal pseudocysts is by
conservative approach, percutaneous drainage, or
surgery [2]. The haemodynamically unstable patient
with splenic rupture or haemoperitoneum will require
emergency laparotomy and either splenectomy or distal
pancreatosplenectomy which may potentially reduce
the risk of pancreatic leak or fistula formation [1, 2].
In haemodynamically stable patients, the decision for
intervention should be based on clinical parameters
rather than CT imaging alone. In a retrospective series
of 238 patients with pancreatic pseudocyst [2], 14 (6%)
were found to have splenic parenchymal involvement.
Initial treatment included observation in two,
percutaneous drainage in eight and surgery in four
patients. Of the eight patients treated by percutaneous
drainage, one died, three underwent repeated
percutaneous drainage, and three had surgical
intervention [2]. In contrast, Rypens et al. treated 12
out of 16 patients with splenic parenchymal
complications conservatively [8]. The role of
percutaneous drainage of these lesions is still being
debated. Ductal communication with pseudocysts is
thought to be particularly responsible for the high
failure rates seen with percutaneous drainage [2].
Therefore ERCP is recommended to check for ductal
communication in patients with high risk pseudocysts.
In patients with splenic vein thrombosis and segmental
portal hypertension, Malka et al. have suggested that
the risk of splenic rupture is high and expectant
management may be hazardous [1]. In patients with
large splenic parenchymal lesions or evidence of
perisplenic bleeding, close monitoring is necessary and
elective or pre operative splenic artery embolisation
may be desirable [2, 4].
A clinically stable patient with improving symptoms
and resolving clinical signs can be managed
conservatively with the intent of splenic conservation.
Follow-up is by serial ultrasound or CT scans [16]
which can show spontaneous regression. Time for
resolution varies from one week to four months
depending on the severity of the underlying pancreatitis
[8].
CONCLUSIONS
Splenic parenchymal lesions complicating pancreatitis
are being increasingly recognised and reported. Their
presentation can be varied from left upper quadrant

pain to that of a haemodynamically unstable patient.
Close monitoring of clinical parameters and serial CT
scans can pick up splenic parenchymal involvement
early. Management will depend on the availability of
local radiological and surgical expertise and if
necessary, the patient should be transferred to a
suitable tertiary centre for optimal care. Present
evidence suggests that conservative management
should be attempted in a haemodynamically stable
patient. Risk factors for failure of conservative
treatment are large splenic parenchymal lesions,
pseudocysts with ductal communication and patients
with splenic vein thrombosis or segmental portal
hypertension. Prophylactic splenic artery embolisation
is an option in such patients with surgery reserved for
the haemodynamically unstable patient.
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