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A B S T R A C T 

 

Introduction 

 

Pancreatic pseudocysts are a common complication of acute and chronic 

pancreatitis. The localization of most pseudocysts is in the pancreas. 

Only 20% of pancreatogenic cysts are extrapancreatic (pleura, 

mediastinum, liver, spleen, stomach, pelvis, etc.) [1-3]. In rare cases, 

cysts move to the neck, mediastinum, chest cavity and scrotum [3]. 

Pseudocysts in these atypical areas are rare and present a complex 

diagnostic and clinical problem. 

 

Spleen pseudocysts are rare diseases. Clinical observations of the 

literature are more often recorded as clinical cases [4]. The defeat of the 

spleen is associated with the proximity of the tail of the pancreas and 

gate of the spleen. The cause of pseudocysts of the spleen is the 

penetration of the parenchyma of the spleen by pseudocyst or penetration 

of pancreatic secretion into the spleen through the blood vessels [5]. 

Spleen lesions are often described in chronic pancreatitis [6-9]. In a study 

of 500 patients with chronic pancreatitis, only 5 (1%) patients with 

pseudocystic spleen were described [6]. R. Heider and K.E. Behrns in 

2001 in their study of 238 patients (duration – 15 years), described only 

14 (5.9%) pancreatogenic splenic pseudocysts [7]. Pseudocysts in the 

spleen are much less common in acute pancreatitis. In the study of K.J. 

Mortelé et al. in 100 patients with acute pancreatitis, not a single spleen 

pseudocyst was found according to MSCT data [10]. Most of the clinical 

observations of pancreatogenic splenic pseudocysts in the outcome of 

Background: Pancreatogenic splenic pseudocysts are a relatively rare condition. Intra-splenic localization 

is of the splenic pseudocysts is dangerous because of the possibility of massive haemorrhage and organ 

rupture. 

Aim: To analyse our experience in the diagnosis and treatment of pancreatogenic pseudocysts of the spleen. 

Materials and Methods: The analysis of the short and long-term results of treatment of the 34 patients with 

pancreatogenic splenic pseudocysts (extrapancreatic localization) (1985-2019) was performed. In the study, 

the majority of male patients - 88.2%, the age of patients was 45 ± 7 years. 

Results: Percutaneous drainage under US-control was performed in 11 (32.4%) patients, distal pancreatic 

resection with splenectomy was performed in 23 (67.6%) in the cases of pancreatic tail calcific pancreatitis. 

In all cases of percutaneous treatment, a high level of amylase was found in the fluid from pseudocysts. 

Bacteriological confirmation of the growth of any bacteria in the content was not obligatory. Suppuration 

of the fluid of the pseudocyst was observed in 85.3% of the cases. 

Conclusion: Pancreatogenic pseudocysts of the spleen are one of the complications of destructive 

pancreatitis. They can remain undiagnosed for a long time, become infected and aggravate the course of the 

disease. They are often the cause of the development of sepsis and peritonitis due to the rupture of the organ 

capsule and bleeding into the abdominal cavity. The use of percutaneous minimally invasive methods of 

treatment for intra-organ pancreatogenic pseudocysts makes it possible to improve the results of treatment 

in this group of patients, and also, in the optimal case, be the final method of treatment. 
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acute pancreatitis are isolated clinical cases [11, 12]. The main 

complications are perisplenic and intrasplenic pseudocysts, subcapsular 

and intrasplenic hematomas, splenic infarction and a ruptured spleen. 

The incidence of these complications has increased after the use of 

computed tomography for pancreatitis [13]. 

 

A pseudocyst of the spleen most often does not have any specific signs 

and symptoms; most patients have only abdominal pain. The presence of 

discomfort in the left subcostal area or pleural effusion on the left may 

indicate spleen involvement in pancreatitis [5-7]. Pancreatogenic splenic 

cysts have a high amount of amylase homogeneous fluid content due to 

their susceptibility to infection. Spleen abscess is a complication of 

destructive pancreatitis. It can often remain undiagnosed for a long time, 

due to the fact that the attention of surgeons is focused on eliminating 

pancreatogenic fluid accumulations in the parapancreatic fiber, which 

aggravates the course of acute pancreatitis, is the cause of the 

development of hemoperitoneum due to rupture of the spleen capsule 

and bleeding into the abdominal cavity [14]. Mortality rates in selenium 

pseudocysts are relatively low. R. Heider and K.E. Behrns described 14 

cases; only 1 death was described after the patient was treated with 

external drainage [7]. Treatment of pancreatogenic splenic pseudocysts 

is multivariate. There is no exact cure due to the rare occurrence of this 

disease. 

 

Aim 

 

To analyse our experience in the diagnosis and treatment of 

pancreatogenic pseudocysts of the spleen. 

 

Materials and Methods 

 

The analysis of the short and long-term results of the treatment of 34 

patients with pancreatogenic splenic pseudocysts (extrapancreatic 

localization) (1985-2019) was performed. In the study, the majority of 

male patients – 88.2%, the age of patients was 45 ± 7 years. 

 

All patients underwent ultrasound examination (ultrasound) to determine 

the state of the spleen parenchyma, blood flow in the splenic artery and 

vein, as well as intra-organ blood flow. When studying the pseudocyst, 

were determined: localization in the organ, size, presence, and condition 

of the capsule, the contents of the formation, relationship with the 

surrounding intraorganic arteries and veins. The condition of the 

pancreas and retroperitoneal space was assessed too. Computed 

tomography or magnetic resonance imaging was used in patients with 

difficulties in diagnosing pseudocysts based on ultrasound results. Cyst 

fluid amylase was very high in pancreatogenic splenic pseudocysts. 

 

Results 

 

In the study, the main cause of the development of pancreatogenic 

splenic pseudocysts was alcoholic pancreatitis in 31 (91.2%) patients, 

idiopathic – 3 (8.8%). Spleen pseudocysts were diagnosed in 5 (14.7%) 

patients with acute pancreatitis, in 29 (85.3%) patients with chronic 

pancreatitis. Signs and symptoms were typical for acute and 

exacerbation of chronic pancreatitis. Patients in most cases had pain in 

the left abdomen 27 (79.4%), left hypochondrium 7 (20.6%), or a 

combination of both. Fever was observed in 11 (32.4%) patients and 

laboratory signs of inflammation, as well as in combination with pleural 

effusion in 29 (85.3%) patients. 

 

The signs of pancreatitis were the most in the pancreatic tail and 

parapancreatic fiber in 30 (88.2%) patients, total lesion was in 4 (11.8%). 

28 (82.4%) patients have pseudocysts of other localization (body-tail and 

/ or extrapancreatic). Chronic calcific pancreatitis with a predominant 

lesion of the pancreatic tail was detected in 19 (65.5%) patients, in 10 

(52.6%) – pancreatic hypertension and virsungolithiasis. Spleen lesion 

was combined with a splenic infarction in 10 (29.4%) patients, splenic 

vein thrombosis – in 8 (23.5%), extrahepatic portal hypertension – in 15 

(44.1%) patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Patient А, 41 y. Pancreatogenic abscess of the spleen before 

the treatment: A) US е; B) T-2 TSE MRI; C) T2 SPAIR MRI. 

 

The diameter of pseudocysts in the spleen was from 3 to 12 cm. 2 groups 

of formations can be identified according to the results of the ultrasound. 

The first group (21 (61.8%) patients) included lesions with 
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inhomogeneous fluid contents of various echogenicity without 

sequestration; the capsule of the lesion was insignificant (Figure 1). In 

second group (13 (38.2%) patients), the liquid content was more 

heterogeneous with the presence of gas bubbles and a solid component 

(the structure of the formation of the type of "honeycomb"). The second 

group included infected pseudocysts. With prolonged infection, a 

capsule of uneven thickness was visualized. In 14 (41.1%) patients, more 

than 50% of the spleen parenchyma was replaced by non-uniform 

cellular cavities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Patient B, 35 y. Ultrasound image of pancreatogenic spleen 

cysts in B-mode: A) in a two-dimensional study: B) in a three-

dimensional reconstruction of a US image (c - cyst (indicated by arrows), 

LIEN - spleen, REN - kidney). 

 

It is important to accurately determine the localization and prevalence of 

spleen lesions, its relationship with intraparenchymal vessels, according 

to ultrasound, CT and MRI data, with the possibility of using three-

dimensional modeling for choosing a method of treating a patient 

(Figures 2 & 3). For the treatment of patients with pseudocysts of the 

spleen, they were divided into two groups. In the first group of patients 

(the presence of the ultimate path and safety of the placement of the final 

drainage catheter for percutaneous drainage), the first stage was 

percutaneous drainage of pseudocysts (Figure 4). Percutaneous drainage 

was the definitive method of treatment in 11 (52.4%) patients, 2 patients 

required stenting of the pancreatic duct. In 10 patients in the delayed 

period, surgical intervention was required: due to the developed bleeding 

into the cyst cavity – in 2; pronounced pathology in the tail of the 

pancreas (presence of additional cysts and calcific pancreatitis, 

pronounced clinical symptoms, persistent pancreatic fistula) – in 8. All 

patients with percutaneous treatment in the received fluid from 

pseudocysts revealed a high level of amylase, while bacteriological 

confirmation of the growth of any microflora the content was not 

obligate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Patient B, 35 y. CT image of pancreatogenic spleen cysts 

(arterial phase of the study): A-D) sequential CT scans. 

 

In group 2, spleen pseudocysts were abscesses, had sequesters in the 

cavity or a cellular nature of the formation, and/or the lesion area 

exceeded 50%. However, the use of percutaneous drainage is not 

indicated. These patients most often had a significant lesion of the distal 

pancreas with clinical symptoms. In this regard, this category of patients 

in all cases underwent distal pancreatic resection with splenectomy 

(Figure 5). The rate of postoperative complications was 43.4%, class III, 

according to Clavien-Dindo – 34.7%, 8 patients in the postoperative 

period required additional transcutaneous puncture and drainage. The 

mortality rate was 0%. 
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Figure 4: Patient A, 41 y. Pancreatogenic abscess of the spleen after 

percutaneous drainage (CT image): A) drainage in the abscess cavity; B) 

drainage on the anterior abdominal wall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: CT scans. A) Chronic calcific pancreatitis with B) spleen 

pancreatogenic cysts. 

 

Discussion 

 

Pancreatic necrosis and pseudocysts, with damage to the tail of the 

pancreas, can lead to complications in the spleen [15]. The frequency of 

the spread of pseudocysts to the spleen is from 2.2% to 5.9% [6, 7, 15]. 

Splenic complications in chronic pancreatitis are common in men. The 

etiology of pancreatitis is usually alcohol, followed by idiopathic 

pancreatitis, which is consistent with our results [7, 16]. 

The anatomical cause of spleen lesion in chronic pancreatitis is the 

relationship between the tail of the pancreas and the hilum of the spleen 

[15]. The peritoneum covers the spleen from all sides except the gate of 

the organ. The fibrous capsule is closely connected with the visceral 

peritoneum, which covers it and from the inside with the trabeculae. The 

distal part of the tail of the pancreas is close to the splenic vessels and 

enters the gate of the spleen between the two layers of the peritoneum 

passing into the pancreas-splenic ligament, part of the phrenicocolic 

ligament. The peritoneum, covering the anterior surface of the pancreas 

and splenic vessels, is closely connected with the spleen capsule at the 

hilum of the spleen. These anatomical relationships are important for 

determining the pathways of pancreatic secretion along the splenic 

vessels, reaching the splenic hilum and capsule [15, 17]. 

 

There are three types of pancreatogenic fluid accumulations: 

perisplenial, intrasplenic and combined. In the case of perisplenial 

accumulations, the fluid is located between the visceral layer of the 

peritoneum and the spleen capsule, without damaging it. In the case of 

intrasplenic pancreatic fluid accumulations, enzymatic destruction of the 

spleen capsule. The fluid accumulation then enters the spleen 

parenchyma through the destroyed capsule. Intra-splenic pseudocysts 

can occur due to the separation and migration of the pancreatic 

pseudocyst or the spread of extrapancreatic fluid through the splenic 

vessels. They may also appear due to pancreatitis occurring in ectopic, 

intrasplenic pancreatic tissue or fusion of previous splenic infarctions 

[18]. 

 

Damage of the tail of pancreas is the cause of the development of splenic 

vein thrombosis, which leads to complications from the spleen [6]. 

Spleen infarctions and subcapsular haemorrhages are common in acute 

pancreatitis [10]. Compression of the splenic artery and veins by an 

extensive inflammatory process can lead to local or diffuse splenic 

infarction, a wedge-shaped lesion is formed with an apex emanating 

from the hilum of the spleen and a subcapsular base [19]. In a delayed 

period, it can lead to subcapsular hematoma. Splenic pseudocysts, 

subcapsular hematomas, and ruptured spleen are common in patients 

with chronic pancreatitis [6, 7]. 

 

Pancreatogenic pseudocysts due to enzymatic erosion can lead to splenic 

vein thrombosis, splenic arterial bleeding and splenic infarction [15]. 

Pancreatic enzymes entering the spleen can destroy the spleen 

parenchyma, small intrasplenic vessels or vessels of the splenic hilus, 

which induces intrasplenic haemorrhage. Blood can be within the 

pseudocyst (intrasplenic pseudocyst) or subcapsularly in the spleen, and 

then a subcapsular hematoma is formed. Pancreatic enzymes can also 

separate the subcapsular space and cause bleeding from the splenic 

parenchyma. With extensive damage, destruction of the capsule or, a 

ruptured spleen may occur [19]. The average duration of development of 

splenic complications is approximately 2 years from the diagnosis of 

chronic pancreatitis [6]. Complications and mortality are 79% and 8% in 

patients with complications from the spleen, compared with 

complications (39%) and mortality (3.5%) and in patients without them 

[7]. 

 

Most patients with splenic complications of pancreatitis have symptoms 

of pancreatitis or pseudocysts. Signs of spleen involvement are severe 

pain in the left hypochondrium and pain left-sided referred shoulder 

pain, or the presence of a mass or an enlarged spleen on examination. 

Surg Case Rep doi: 10.31487/j.SCR.2020.09.11     Volume 3(9): 4-6 
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Tachycardia and hyperthermia, together with an enhanced blood tests for 

inflammatory markers, occur in more than half of the cases. Fluid in the 

left pleural sinus is a sign of splenic complications. In our study, such 

clinical manifestations as pain in the upper left quadrant of the abdomen 

and left hypochondrium left-sided referred shoulder pain prevailed. 

Clinical symptoms were supplemented by fever and enhanced blood 

tests for inflammatory markers, as well as pleural effusion [6, 15, 20, 

21]. 

 

The use of ultrasound (US), computed and magnetic resonance imaging 

(MRI) in diagnostics is important due to the non-specificity of clinical 

symptoms in splenic complications [13, 22-24]. According to ultrasound 

examination, CT and MRI, pancreatogenic pseudocysts in the spleen are 

different. Literature data and observations have shown that the presence 

of two variants of pseudocysts is possible: heterogeneous fluid content 

of different echogenicity without sequestration in the cavity, the capsule 

of the formation is poorly expressed; more pronounced heterogeneous 

liquid content with the presence of gas bubbles and a solid component 

(structure of the formation of the type of "honeycomb"), a capsule of 

uneven thickness. Ultrasound is the method of choice for primary 

imaging. However, ultrasound may have some imaging limitations, 

especially in the patient which the presence of acute pancreatitis. In this 

case, MRI is the method of choice, since in the absence of radiation, the 

patient excludes the risk of nephrotoxicity and anaphylactic reactions 

from contrast agents. MRI is effective in clearly identifying the various 

components of a pseudocyst and can also detect vascular complications 

such as pseudoaneurysms and venous thrombosis. The application of 

magnetic resonance cholangiopancreatography is necessary to visualize 

the pancreatic duct and the presence/absence of its connection with the 

pseudocyst. In some cases, endo-ultrasound is also a useful method for 

assessing the structure of cysts, the possible presence of necrotic 

sequesters, especially in the case of a polycyclic form of formation with 

leaks. It is useful for determining the choice of treatment method, as well 

as in navigation [13, 20, 21]. 

 

Management of patients with pseudocysts of the spleen can be 

conservative, minimally invasive - ultrasound control percutaneous 

drainage under or endoscopic drainage or surgical [7]. Management 

depends on the size of the pancreatogenic pseudocyst of the spleen, its 

topography and the presence/absence of a connection with the pancreatic 

duct. For small cysts, a conservative approach is considered effective 

[20]. Conservative therapy should be preferred, if possible, due to the 

high incidence of infectious complications after splenectomy. Patients 

with minimal symptoms and positive dynamics can be treated 

conservatively in order to preserve the spleen. Evaluation of the 

dynamics is carried out according to the data of ultrasound, CT or MRI 

[25]. The time for regression of a splenic cyst ranges from one week to 

four months, depending on the severity of the manifestations of 

underlying pancreatitis [7]. For large cysts, percutaneous drainage, 

endoscopic drainage (if the cyst is adjacent to the stomach) or 

splenectomy (open or laparoscopic) is used [7]. Most authors prefer 

minimally invasive percutaneous drainage of such patients; however, 

there are no clear indications in which cases the use of this method of 

treatment is indicated, and in which it is indicated surgical [26-28]. In 

our study, 32.4% of patients underwent only minimally invasive 

treatment.  

 

Endoscopic drainage of a pseudocyst is becoming more and more 

important. It is a safe and effective minimally invasive method of 

treating spleen pseudocysts, especially in the absence of infection and 

there are no large necrotic sequestrations. Endoscopic drainage depends 

on the anatomy and topography of the pseudocyst and can be performed 

transpapillary (using endoscopic retrograde cholangiopancreatography) 

or transmurally. Transpapillary drainage is safer and more effective than 

transmural drainage, but the cyst must communicate with the pancreatic 

duct [20, 29]. 

 

Open surgery is used for extensive lesions of the spleen, the presence of 

a cyst with a cellular structure (abscess) or a cyst in the hilum of the 

spleen, there are several cysts, as well as for significant manifestations 

of extrasplenic pancreatitis [21]. In our study, the indications for 

performing distal resection of the pancreas with splenectomy were 

heterogeneous cyst contents with a predominance of the cellular 

component and an area of spleen lesion of more than 50% in 39.4% of 

cases. 

 

In the case of ruptured spleen due to the presence of a pancreatogenic 

pseudocyst or hemoperitoneum and the patient's severe condition, 

emergency care is indicated - laparotomy and either splenectomy or 

distal pancreatosplenectomy, which can potentially reduce the risk of 

bleeding or fistula formation [7]. If a patient has stable hemodynamics, 

the decision on the method of intervention should be based on clinical 

evidence. Patients with splenic vein thrombosis and local (segmental) 

portal hypertension are at high risk of ruptured spleen and expectant 

management can be dangerous [6]. In patients with massive damage to 

the splenic parenchyma or signs of perisplenal bleeding, it may be 

necessary to embolize the splenic artery [20]. 

 

For determining the tactics of managing, a multidisciplinary approach is 

required for a correct and complete assessment of all manifestations and 

their severity due to the fact that the cause of the development of 

pancreatogenic pseudocyst of the spleen is pancreatitis, which can have 

various manifestations, in addition to this cyst. It is advisable to involve 

a gastroenterologist, a radiologist, an interventional radiologist, an 

endoscopist and a surgeon. Such a multidisciplinary approach to 

assessing the clinical situation will allow you to choose the most 

effective treatment tactics for a particular patient. 

 

Conclusion 

 

The course of acute and chronic pancreatitis can be with the formation 

of post necrotic cysts. Pancreatogenic cysts in the spleen are uncommon. 

More often, they are not detected immediately, since their clinical 

manifestations are masked by the manifestations of the underlying 

disease – pancreatitis. Their manifestations can be different: from pain 

in the left upper abdominal square to haemorrhagic shock with rupture 

of the spleen in the case of localization in the spleen and septic 

manifestations in the case of localization in the liver. Evaluation of signs 

and symptoms, results of radiation research methods will give an 

understanding of complications from the spleen and liver. 

 

When a pancreatogenic cyst is localized in the spleen, it is indicated to 

begin the treatment of stable patients conservatively (percutaneous 

drainage if necessary). Active surgical tactics are indicated in the 

presence of a cyst with a cellular structure (abscess), massive damage to 

Surg Case Rep doi: 10.31487/j.SCR.2020.09.11     Volume 3(9): 5-6 
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the spleen parenchyma, fistula of a pseudocyst with a duct system, 

splenic vein thrombosis or partial portal hypertension. Preventive 

embolization of the splenic artery is indicated in hemodynamically 

unstable patients as a first step. If a patient has stable hemodynamics 

with a ruptured spleen and hemoperitoneum, require urgent surgery. The 

management of these patients will depend on the availability of 

percutaneous and surgical treatment, and, if necessary, the patient should 

be referred to a multidisciplinary specialized institution. 
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