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Abstract
The perisplenic region is a complex anatomical area involving multiple peritoneal and subperitoneal structures, which influ-
ence the presentation and behavior of various pathologic processes. This review is a comprehensive resource for perisplenic 
anatomy and pathology with associated clinical presentations and imaging findings. Understanding the pathophysiologic 
intricacies of the perisplenic region assists the radiologist in building a helpful differential diagnosis and recognizing pre-
dictable disease patterns.
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Introduction

This review of perisplenic anatomy and pathology provides 
the radiologist a roadmap for navigating this intricately com-
plex and oft-overlooked anatomical region. Knowledge of 
the peritoneal spaces, recesses, and ligaments is helpful in 
recognizing various perisplenic pathologies and routes of 

disease spread. Both primary and secondary perisplenic dis-
ease processes demonstrate distinct, and often predictable, 
characteristics related to neighboring peritoneal structures.

Relevant anatomy

This section highlights key anatomical components in the 
perisplenic region, including the spleen, peritoneal spaces, 
and subperitoneal ligaments. An understanding of these CME activity This article has been selected as the CME 
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structural relationships provides a foundation for locating 
various perisplenic pathologies.

The spleen

The spleen is a predominantly subperitoneal organ located 
in the left hypochondrium. Its anatomic borders include the 
phrenicocolic ligament inferiorly, the diaphragm superiorly 
and posterolaterally, the stomach medially and anterolater-
ally, and the left kidney posteromedially [1]. A layer of vis-
ceral peritoneum covers the spleen’s fibrous capsule with 
the exception of the splenic hilum, thus making the hilum a 
retroperitoneal structure. This anatomic distinction explains 
the possibility of both intra- and retroperitoneal splenic 
hematomas [2]. The hilum serves as an insertion point for 
the splenic artery and vein, lymphatics and nerves. It is also 
an attachment site for the gastrosplenic and splenorenal liga-
ments and often directly contacts the pancreatic tail. This 
anatomic relationship facilitates disease spread between the 
spleen and pancreas.

Peritoneal spaces of the perisplenic region

The perisplenic region primarily involves the left suprame-
socolic space and the left paracolic space (gutter), both 
located in the greater peritoneal sac. The left suprameso-
colic space is divided into the left subphrenic space, which 
is further separated into recesses. The left subphrenic space 
includes the gastrosplenic (between the spleen and stomach), 
splenorenal (between the left kidney and the spleen), and 
perisplenic (between the spleen and the diaphragm) recesses 
(Fig. 1). The inferior aspect of the perisplenic recess is 
sometimes called the splenocolic recess. A fourth recess, the 
splenic recess, is located in the lesser sac and is separated 
from the greater sac by the splenorenal and gastrosplenic 
ligaments.

Ligaments of the perisplenic region

Abdominopelvic ligaments are double-layered peritoneal 
folds located in the subperitoneal space (the space deep 
to the peritoneal cavity) [3, 4]. Ligaments provide struc-
tural support for subperitoneal organs by anchoring them 
to the abdominal wall. Ligaments also act as boundaries for 

Fig. 1  Anatomy of the peris-
plenic region in a CT perito-
neography case example. a–d 
Coronal (a) and axial (b–d) CT 
peritoneography images detail 
perisplenic peritoneal anatomy 
and the splenic hilum. a Left 
subphrenic space (short white 
arrow), gastrosplenic recess 
(short black arrow), perisplenic 
recess (long white arrow), left 
paracolic space (long black 
arrow). Asterisk denotes the 
phrenicocolic ligament. b Per-
isplenic recess (black arrow). 
Splenic hilum with branching 
vessels (white arrow). c Spleno-
renal recess (white arrow). d 
Left paracolic space (black 
arrow)
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peritoneal spaces and recesses. In addition, some ligaments 
contain vessels and lymphatics, which serve as intra-abdom-
inal passageways for disease spread.

The perisplenic region contains up to eight ligaments: 
gastrosplenic, splenorenal, phrenicocolic, splenophrenic, 
splenocolic, pancreaticosplenic, pancreaticocolic, and 
the presplenic fold. Of these structures, the gastrosplenic, 
splenorenal, and phrenicocolic ligaments are considered the 
principal splenic ligaments (Table 1) [5–7]. The triangular-
shaped gastrosplenic ligament extends from the greater cur-
vature of the stomach to the splenic hilum and contains the 
short gastric and gastroepiploic vessels (Fig. 2). The gastro-
splenic ligament serves as a partition between the gastros-
plenic recess of the greater sac and the splenic recess of the 
lesser sac.

The splenorenal (or lienorenal) ligament extends from 
the splenic hilum to the anterior left kidney (Fig. 2). It 

contains the splenic artery and vein, as well as the pancre-
atic tail. The splenorenal ligament and the splenic hilum 
are retroperitoneal structures, as they are not covered in 
visceral peritoneum. At the level of the splenic hilum, the 
gastrosplenic and splenorenal ligaments are contiguous 
and form the left boundary of the lesser peritoneal sac 
(Fig. 3). Due to the close proximity of these ligaments, 
disease spread is possible between the pancreatic tail, 
stomach, and spleen [1].

The phrenicocolic ligament courses from the splenic 
flexure of the colon to the diaphragm. It provides structural 
support for the spleen and does not contain any vascula-
ture. Although this ligament acts as a partial barricade 
between the left subphrenic and left paracolic spaces, 
disease spread between these areas is still possible due 
to incomplete blockade. The phrenicocolic ligament is 
continuous with the transverse mesocolon and spleno-
renal ligament, which facilitates disease spread from the 
pancreatic tail to the splenic flexure [1].

Table 1  Principle perisplenic ligaments

Ligament name Contents Attachments Anatomic relevance Clinical significance

Gastrosplenic Short gastric and gastroepip-
loic vessels

Greater curvature of the stom-
ach to the splenic hilum

Partition between gastros-
plenic recess of the greater 
sac and the splenic recess of 
the lesser sac

Laxity can result in splenic 
torsion

Splenorenal Splenic artery and vein; pan-
creatic tail

Splenic hilum to anterior left 
kidney

Contiguous with gastros-
plenic ligament at splenic 
hilum; forms left boundary 
of the lesser sac

Facilitates disease spread 
between pancreatic tail, 
stomach, and spleen; laxity 
can result in splenic torsion

Phrenicocolic Does not contain vasculature Splenic flexure of the colon to 
the diaphragm

Continuous with transverse 
mesocolon and splenorenal 
ligament

Deters disease spread between 
left subphrenic and left 
paracolic spaces

Fig. 2  A patient with portal hypertension. Axial contrast-enhanced 
CT image of the abdomen at the level of the kidneys showing the 
expected location of the gastrosplenic (white arrow) and splenore-
nal (black arrow) ligaments. Diffuse ascites throughout the left sub-
phrenic space, left paracolic gutter, right subphrenic space, lesser sac 
is present. There is also a partially visualized transjugular intrahepatic 
portosystemic shunt

Fig. 3  Graphic illustration of some perisplenic ligaments, in addi-
tion to the gastrohepatic ligament (GHL). The gastrosplenic ligament 
(GSL) connects the greater curvature of the stomach to the spleen 
(Sp). The splenorenal ligament (SRL) joins the GSL at the splenic 
hilum and attaches the spleen to the left kidney (K)
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The remaining splenic ligaments are less constant and 
may be anatomically absent. The pancreatocolic ligament 
is a thin fibrous band that occasionally forms when the 
spleen does not directly contact the pancreatic tail. When 
present, the presplenic fold is anterior to the gastrosplenic 
ligament and may contain the left gastroepiploic vessels 
[5].

Pathology in the perisplenic region

Abnormalities in the perisplenic region may be secondary 
to congenital, inflammatory, infectious or neoplastic con-
ditions. Infectious and malignant pathologies from adja-
cent organs, like the pancreas and kidney, may also involve 
the perisplenic region. It is worth mentioning that many 
splenic and perisplenic findings are discovered inciden-
tally during everyday radiology practice. In the absence 
of an extra-splenic malignancy, these incidental findings 
are often benign and do not require additional diagnostic 
imaging. In order to effectively decipher and report on 
clinically significant perisplenic findings, the radiologist 
must be aware of common and uncommon pathologies in 
this anatomic region.

Perisplenic congenital abnormalities

Congenital abnormalities in the perisplenic region pre-
dominantly involve the spleen. Accessory spleens, or 
splenules, are ectopic foci of splenic tissue that fail to 
fuse with the spleen during embryological development. In 
a study of 1,000 consecutive CT examinations by Mortelé 
et al. [8], single splenules were seen in 15.6% of patients. 
Splenules are most often located in the splenic hilum, fol-
lowed by the greater omentum and the pancreatic tail [9]. 
While accessory spleens are typically incidental lesions, 
they do need to be reported in certain conditions, such 
as in immune thrombocytopenic purpura, as failure to 
remove the accessory splenules at the time of splenec-
tomy may result in recurrence of the condition. Rarely, 
accessory splenules may undergo complications such as 
torsion or infarction [10, 11]. On contrast-enhanced CT, a 
torsed accessory spleen appears as a non-enhancing, well-
circumscribed soft tissue mass with surrounding hemor-
rhage or edema from venous congestion due to torsion at 
the vascular pedicle. A focus of swirling vessels leading 
to the accessory spleen identifies the torsed pedicle. A 
torsed accessory spleen may demonstrate increased capsu-
lar enhancement, as the splenic capsular arteries are often 
patent during torsion [12].

Occasionally, splenules are misdiagnosed as adenopathy 
or peritoneal implants. However, splenules tend to be well 

defined and demonstrate similar attenuation and enhance-
ment characteristics of a normal spleen. On non-contrast 
CT imaging, splenules are slightly hypoattenuating com-
pared to the liver. On contrast-enhanced CT, splenules 
demonstrate striated enhancement on arterial phase and 
homogenous enhancement on venous and delayed phases. 
On MRI, splenules follow the same appearance of a nor-
mal spleen on all phases, including diffusion-weighted 
(DW) imaging. Jang et al. verified that intrapancreatic 
accessory spleens (IPAS) have similar signal intensity to 
the spleen on DW images and ADC maps, which distin-
guishes IPAS from solid pancreatic tumors less than 3 cm 
(Fig. 4) [13].

When a splenule is not confidently characterized with 
CT or MR imaging, nuclear medicine studies are utilized. 
After the administration of Technetium-99m sulfur colloid 
or Technetium-99m heat-damaged red blood cells, splenules 
demonstrate focal radiotracer uptake.

A wandering spleen occurs when the spleen is not 
securely anchored to the left upper quadrant and freely trav-
els within abdomen. This phenomenon is typically due to 
increased splenic ligament laxity, particularly involving the 
gastrosplenic and splenorenal ligaments. The most concern-
ing sequela of a wandering spleen is splenic torsion (Fig. 5), 
which requires treatment with an emergent splenectomy 
[14]. On contrast-enhanced CT, a torsed wandering spleen 
is enlarged and poorly enhancing, often abnormally located 
in the lower abdomen or pelvis. Swirling non-enhancing 
splenic vessels, known as the “whirl sign,” are often identi-
fied near the splenic hilum and are a very specific sign of 
splenic torsion.

Other congenital pathologies encountered in the peris-
plenic region include polysplenia and splenosis. Polysplenia 
will typically present with additional congenital abnormali-
ties in the lungs, liver, or stomach. Splenosis is an acquired 
condition in which ectopic splenic tissue autotransplants 
within the abdomen, pelvis, or thorax. Patients with spleno-
sis have a history of traumatic splenic injury or splenectomy. 
After splenic rupture or splenectomy, residual foci of splenic 
tissue seed other body compartments. Unlike accessory 
spleens, which are fed by splenic artery branches, ectopic 
splenic foci recruit local blood supply from nearby tissues. 
Soft tissue nodular densities seen in splenosis are sometimes 
mistaken for a primary malignancy or metastatic disease. If a 
patient’s clinical history is equivocal or unavailable, nuclear 
scintigraphy with technetium-99m tagged to heat-damaged 
red blood cells shows increased tracer uptake in ectopic 
splenic tissue [15].

Perisplenic vascular lesions

Acquired or congenital vascular lesions in the perisplenic 
region predominantly involve the splenic artery and vein. 
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Splenic artery aneurysms result from abnormal dilation of 
the splenic artery (usually greater than 1 cm) and are related 
to various etiologies, including portal hypertension, collagen 
vascular disease, liver transplantation, and pregnancy [16]. 
The splenic artery is the most common location for splanch-
nic arterial aneurysms with an estimated prevalence between 
0.1 and 10% [17–20]. The vast majority of splenic artery 
aneurysms are asymptomatic until ruptured, which occurs 
spontaneously in 2–10% of cases [21–23]. A patient with 
a ruptured aneurysm often presents with abdominal pain 
and gastrointestinal bleeding [24]. Typical pre-contrast and 

arterial-phase CT findings include ring-like calcifications 
and a homogenously enhancing mass near the splenic artery, 
respectively. Treatment of splenic artery aneurysms meas-
uring less than 2 cm is often deferred due to the low likeli-
hood of spontaneous rupture [25]. For aneurysms greater 
than 2 cm or symptomatic lesions, endovascular therapy is 
considered. Digital subtraction angiography aids in precise 
aneurysm characterization prior to treatment.

Splenic artery pseudoaneurysms (Fig. 6) are significantly 
rarer than true aneurysms with less than 200 cases reported 
in the literature [24]. Common etiologies include infection, 

Fig. 4  A case of an accessory 
spleen within the pancreatic 
tail. a Axial T2-weighted fat sat 
MR image shows a hyperintense 
structure (arrow) in the pancre-
atic tail similar to splenic signal. 
b–d Axial post-contrast MR 
images in arterial (b), venous 
(c) and delayed (d) phases show 
the lesion (arrows) following 
splenic enhancing patterns, sug-
gestive of an accessory spleen

Fig. 5  A case of a torsed wan-
dering spleen. a, b Sequential 
axial contrast-enhanced CT 
images show a “whirl” or “swirl 
sign” (a, black arrow) represent-
ing tortuous splenic vessels at 
the expected location of the 
spleen. Inferiorly, an abnormally 
located spleen poorly enhances 
(b, white arrow) due to ischemic 
changes from torsion



810 Abdominal Radiology (2021) 46:805–817

1 3

trauma, and inflammation, specifically pancreatitis. Unlike 
true splenic artery aneurysms, pseudoaneurysms involve 
focal dilation of the media and intima only. Because pseu-
doaneurysmal walls are thinner, they are more prone to rup-
ture. If untreated, the mortality rate for a ruptured pseudoa-
neurysm can be greater than 90% [26]. A key distinguishing 
feature between splenic artery aneurysms and pseudoaneu-
rysms is symptomatology, as the latter almost always present 
with abdominal pain, hematochezia, melena, or hematem-
esis. On CT, pseudoaneurysms are enhancing foci adjacent 
to the splenic artery or within the splenic parenchyma. They 
can resemble active hemorrhage, specifically if intraparen-
chymal, but do not increase in size on delayed images. A 
saccular pseudoaneurysm may mimic the morphology of a 
true aneurysm, but pseudoaneurysms are not peripherally 
calcified. If the clinical history includes trauma or pancrea-
titis, a pseudoaneurysm may be associated with a perisplenic 
hematoma or regional inflammatory changes, respectively. 
Unlike true aneurysms, all splenic artery pseudoaneurysms 
are treated regardless of size due to a higher risk of rupture 
[24].

Perisplenic venous pathologies are frequently seen in 
portal hypertension with the formation of portosystemic 
collaterals. In a study by Cho et al. [27], perisplenic varices 
were identified on CT in 30% of patients with portal hyper-
tension. Perisplenic varices often course through the sple-
nocolic ligament and appear as dilated, serpentine veins 
either anterior or posterior to the spleen. They may com-
municate with inferior phrenic veins or retrogastric varices 
posteriorly. Sometimes, they present in the splenic hilum, as 
well. Approximately, 10% of patients with portal hyperten-
sion demonstrate splenorenal shunting, which appears as a 
dilated, tortuous retroperitoneal venous channel between the 
spleen and left kidney [27]. With shunting, blood bypasses 

the portal venous system and flows from the splenic vein to 
the inferior vena cava via the left renal vein.

Perisplenic air and fluid collections

Pneumoperitoneum frequently results from ruptured hol-
low viscus due to infectious, ischemic, or iatrogenic eti-
ologies. Air is typically seen in non-dependent portions 
of the left upper quadrant, particularly in the left sub-
phrenic space, in perisplenic pneumoperitoneum (Fig. 7a). 
Although rare, focal perisplenic air collections may result 
from a ruptured splenic abscess [28, 29].

Perisplenic fluid collections contain ascitic fluid, infec-
tious debris, or blood (Fig.  7a–c). The formation and 
spread of fluid collections directly relate to the configu-
rations of peritoneal spaces and subperitoneal ligaments. 
The location of the fluid collection, in addition to the clini-
cal history and associated imaging findings, guides the 
radiologist in making the correct diagnosis. For example, 
perisplenic abscesses preferentially form in the left sub-
phrenic space due to negative intra-abdominal pressure 
during respiration and subsequent upward flow of perito-
neal fluid. In the setting of a suspected perisplenic abscess, 
the clinical history often includes left upper quadrant 
pain, fever, chills, and leukocytosis. On CT, a perisplenic 
abscess is a well-circumscribed hypoattenuating lesion 
with peripheral enhancement and surrounding inflamma-
tory changes, such as fat stranding or ascites (Fig. 7b). In 
the setting of recent intra-abdominal surgery or trauma, 
a hyperattenuating perisplenic fluid collection suggests a 
hematoma (Fig. 7c).

Left subphrenic fluid collections commonly originate 
from splenic, gastric, or colonic splenic flexure pathology 
[3]. These fluid collections are often contained in the left 

Fig. 6  Perisplenic vascular 
lesions. a, b Axial (a) and 
coronal (b) contrast-enhanced 
CT images during arterial phase 
show a splenic artery pseudoa-
neurysm (white arrow) as an 
enhancing saccular structure 
within the pancreatic tail that 
communicates with the splenic 
artery (black arrow). c, d Axial 
T2-weighted and arterial-phase 
post-contrast MR images show 
an ovoid flow void in the pan-
creatic tail (white arrow) on 
T2-weighted image, which 
avidly enhances in arterial 
phase (white arrow) consistent 
with splenic artery pseudoa-
neurysm
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subphrenic space until the volume grows too large. Fluid 
then spills over the phrenicocolic ligament and spreads to 
the left paracolic space, eventually reaching the pelvis. Large 
volumes of left subphrenic fluid can also cross midline to 
right-sided peritoneal spaces. The reverse pathway of dis-
ease spread from the pelvis to the left subphrenic space is 
less common, as the phrenicocolic ligament provides better 
blockade of fluid in this direction. This concept is reinforced 
by the infrequent formation of left upper quadrant abscesses 
in the setting of diffuse peritonitis [30].

Perisplenic fluid collections also form in the splenic 
recess of the lesser peritoneal sac. Splenic recess abscesses 
typically result from pathology affecting the lesser sac wall, 
like pancreatitis or gastric ulcer perforation. Lesser sac fluid 
collections are usually contained in this space due to epip-
loic foramen adhesions, which block fluid from entering the 
greater sac [30].

Perisplenic neoplasms

Although rare, a number of malignant and benign primary 
splenic neoplasms are described in the literature. More com-
monly, the spleen is host to secondary neoplastic involve-
ment, particularly in lymphoma. While primary and sec-
ondary splenic neoplasms often present as intraparenchymal 
lesions, perisplenic extension occurs in the setting of large, 

aggressive, or infiltrating tumors. A comprehensive descrip-
tion of splenic tumors is beyond the scope of this article; a 
concise review of select tumors that may demonstrate per-
isplenic extension is provided in this section.

Splenic neoplasms are generally divided into lymphoid 
and vascular tumors. As the largest lymphoid organ in the 
body, the spleen is involved in approximately one-third of 
Hodgkin’s and non-Hodgkin’s lymphoma [31]. Primary 
splenic lymphoma occurs in only 1–2% of cases and is sig-
nificantly rarer than secondary splenic involvement. The 
most common subtype of primary splenic lymphoma is 
diffuse large B-cell, which most commonly presents in the 
sixth and seventh decades of life [31]. Clinically, patients 
present with left upper quadrant pain attributed to sple-
nomegaly or classic “B symptoms,” such as night sweats, 
fever, weight loss, and malaise. Widespread metastatic dis-
ease with hepatic involvement is often present at the time of 
initial diagnosis. On imaging, splenic lymphoma presents 
with variable findings including diffusely infiltrative sple-
nomegaly, micro- or macronodules, or a bulky mass [32]. 
Large, infiltrating splenic lymphoma undergoes extracapsu-
lar extension into the perisplenic region and adjacent organs 
(Fig. 8a). On post-contrast imaging, lymphomatous lesions 
poorly enhance. They appear hypodense on CT and hypoin-
tense on T1- and T2-weighted MR images.

Fig. 7  Perisplenic air and fluid 
collections. a Axial contrast-
enhanced CT image shows 
pneumoperitoneum with air 
in the left subphrenic space 
(short white arrow), air in the 
perisplenic recess (long white 
arrow), and perisplenic ascites 
(short black arrow), presumed 
due to rupture of a hollow vis-
cus. b Axial contrast-enhanced 
CT image shows a perisplenic 
fluid collection with a mildly 
enhancing wall and internal foci 
of air consistent with pyogenic 
abscess (short black arrow). A 
percutaneous drain is partially 
visualized (white arrows). c 
This patient presented status 
post partial pancreatectomy of 
the pancreatic body and tail. 
Axial contrast-enhanced CT 
image shows a low-density fluid 
collection in the post-operative 
bed (long black arrow) and an 
additional large perisplenic and 
retroperitoneal high-density 
fluid collection consistent with 
hematoma formation (short 
black arrow) via the splenorenal 
ligament
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Angiosarcoma is a rare vascular tumor originating from 
blood vessel-lining endothelial cells (Fig. 8b). Its aggressive 
nature permits extracapsular invasion into the perisplenic 
region. Patients typically present with left upper quadrant 
pain or a palpable upper abdominal mass. Recognition of 
a splenic angiosarcoma is imperative as splenic rupture 
is a common complication, and splenectomy can improve 
mean survival time [33]. CT findings include a hypodense, 
heterogeneously enhancing mass with possible areas of 
necrosis and calcifications. Heterogeneous MR patterns are 
not consistent given the variable appearance of acute and 
chronic blood products on T1- and T2-weighted images. 
Splenic angiosarcoma should be suspected in a heterogene-
ously enhancing mass with hyperintense foci on T1- and 
T2-weighted spin echo images, which likely correspond to 
areas of subacute hemorrhage [34].

The most common benign primary splenic neoplasm is a 
hemangioma (Fig. 8c), which is usually asymptomatic and 
incidentally discovered. Splenic hemangiomas typically 

present as single lesions measuring less than 2 cm, but larger 
masses can involve the perisplenic region. Large heman-
giomas are more prone to rupture and can mimic malignant 
splenic lesions, like angiosarcoma. On non-contrast CT, 
splenic hemangiomas are well-circumscribed hypo- to isoat-
tenuating masses. On contrast-enhanced CT, splenic heman-
giomas do not demonstrate peripheral nodular early arterial 
enhancement seen in hepatic hemangiomas. Instead, splenic 
hemangiomas have variable enhancement patterns, which 
range from solid continuous peripheral arterial enhancement 
to intermediate homogenous enhancement that persists on 
delayed images.[35, 36]. On MRI, splenic hemangiomas are 
hypo- to isointense on T1-weighted images and hyperintense 
on T2-weighted images.

Perisplenic metastatic disease

Perisplenic metastases arise from a variety of pathways. 
Although rare, hematogenous dissemination in colorectal, 

Fig. 8  Perisplenic neoplasms. a 51-year-old man with a  known his-
tory of non-Hodgkin’s lymphoma. Axial contrast-enhanced CT 
image shows a large low-density exophytic splenic mass protruding 
against the left renal surface (black arrow). It also has mass effect on 
the stomach, and the gastrosplenic recess is obliterated by the mass 
(white arrows). b 47-year-old male presented with left upper quad-
rant pain. Coronal contrast-enhanced T1-weighted MR image shows 
a large heterogeneously enhancing mass involving the superior pole 
of the spleen (long black arrow), which was later diagnosed as pathol-
ogy-proven angiosarcoma. The mass extends into the left suprame-

socolic (long white arrow) and left subphrenic spaces (short white 
arrow). A subcapsular hematoma is noted along the lateral aspect of 
the spleen (short black arrow). c 70-year-old female who presented 
with abdominal discomfort. Axial contrast-enhanced CT image 
shows a large heterogeneously enhancing predominantly hypodense 
exophytic mass arising from the gastric surface of the spleen (black 
arrow). The patient underwent splenectomy and was found to have a 
benign thrombosed hemangioma with several smaller hemangiomas 
not seen on this image. Incidental renal cysts are noted
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breast, and ovarian carcinomas, as well as melanoma, results 
in parenchymal splenic metastases [37]. Even more rare is 
hematogenous spread of hematopoietic malignancies result-
ing in perisplenic metastases (Fig. 9a).

More commonly, perisplenic metastases stem from 
transcoelomic spread between the peritoneal cavity and the 
subperitoneal space. This route of disease spread occurs 
more often in gastrointestinal cancers in men (Fig. 9b) and 
ovarian cancer in women [30].

Transcoelomic spread is affected by the physiologic 
movement of peritoneal fluid, which generally flows from 
the pelvis to the paracolic gutters to the subphrenic spaces. 
In addition, gravitational forces pool peritoneal fluid in 
dependent recesses, thus making some locations more sus-
ceptible to metastatic peritoneal implantation [30]. Since the 
phrenicocolic ligament partially blocks ascitic flow between 
the left paracolic gutter and left subphrenic space, peritoneal 
spread is more common in the right subphrenic space and 
Morison’s pouch. Nevertheless, transcoelomic spread does 
contribute to perisplenic metastatic disease, particularly in 
the left subphrenic space due to upward ascitic flow and 
abundant diaphragmatic lymphatics (Fig. 9c).

Peritoneal metastases appear as diffuse peritoneal thick-
ening with ascites, micro- or macronodular serosal implants, 
or invasive masses that encroach upon subperitoneal vis-
cera and ligaments (Fig. 10a). Pseudomyxoma peritonei is 
a unique subtype of peritoneal metastatic disease associated 
with low-grade mucus-secreting tumors, such as mucinous 
appendiceal carcinoma (Fig. 10b and c). Deposition of gelat-
inous material on peritoneal and visceral surfaces results in 
characteristic scalloping of abdominal organ surfaces. On 
CT, low-attenuating mucin infiltrates the peritoneal cavity 
and involves subperitoneal spaces, omentum, and mesentery. 
In contrast to mucinous carcinomatosis, pseudomyxoma 
peritonei does not invade visceral organs but rather envelops 
them. This feature creates the classic scalloped appearance 
of mucin deposition, particularly on the hepatic and splenic 
surfaces. Occasionally, scattered curvilinear or amorphous 
calcifications are present within the low-attenuating mucin 
[38]. On MR, mucin deposits are T2 hyperintense and T1 
hypointense.

Fig. 9  Focal perisplenic metastatic disease. a 52-year-old male 
with history of acute myeloid leukemia. Axial contrast-enhanced 
CT image shows a large heterogeneously enhancing mass in the left 
subphrenic space abutting the left hemi-diaphragm and indenting 
the posterolateral splenic surface (white arrow). Biopsy confirmed 
extramedullary leukemic tumoral implants, also known as myeloid 
sarcoma. b 57-year-old male with history of gastrointestinal stromal 
tumor (GIST). Axial contrast-enhanced CT image shows a heteroge-

neously enhancing soft tissue mass in the splenorenal recess indent-
ing the posterior splenic surface (white arrow). A hypodense right 
hepatic lobe lesion is compatible with metastasis (black arrow). c 
48-year-old female with history of ovarian carcinoma. Axial contrast-
enhanced CT image shows a focal soft tissue mass representing a per-
itoneal metastatic implant in the left subphrenic space adjacent to the 
left hemi-diaphragm (white arrow)
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Perisplenic lesions from adjacent organs

The splenorenal ligament is a direct connection between 
the spleen and the pancreatic tail and facilitates disease 
spread between the pancreas and the perisplenic region. For 
example, pancreatic adenocarcinoma can directly invade the 
spleen and neighboring perisplenic ligaments with eventual 

spread to the stomach (Fig. 11). Pancreatitis can present with 
perisplenic fluid collections and pseudocysts, splenic infarc-
tion, or splenic subcapsular hemorrhage (Fig. 12). Splenic 
vein thrombosis and splenic artery pseudoaneurysm also 
occur in the setting of pancreatitis [39].

Some renal pathologies involve the perisplenic region 
given the close proximity between the spleen and left 

Fig. 10  Diffuse perisplenic peritoneal metastases. a 55-year-old 
female with a  known history of ovarian carcinoma. Axial contrast-
enhanced CT image shows heterogeneously enhancing soft tissue 
masses invading the spleen consistent with peritoneal carcinomatosis. 
The larger mass (long white arrow) abuts the posterior gastric wall 
along the gastrosplenic ligament. The small mass at the posterome-
dial aspect of the spleen (short white arrow) is centered at the pre-
sumed location of the splenorenal ligament. b, c 38-year-old female 

with history of mucinous appendiceal carcinoma. T2-weighted coro-
nal (b) and fat-suppressed T2-weighted axial (c) images show mul-
tiple T1-intermediate intensity and T2-hyperintense globular masses 
in the left subphrenic space (short black arrow), gastrosplenic recess 
(long white arrow) and splenorenal recess (short white arrow). The 
splenic surface has a classic scalloped appearance created by depos-
ited gelatinous material (asterisk)

Fig. 11  68-year-old man with 
invasive adenocarcinoma of the 
pancreatic tail. a, b, Sequential 
axial contrast-enhanced CT 
images show a low-density mass 
in the pancreatic tail (black 
arrows) invading the posterior 
gastric wall (white arrow) and 
obliterating the gastrosplenic 
space. Heterogeneous appear-
ance of the spleen is secondary 
to splenic vein occlusion by the 
mass
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kidney (Fig. 13). Although rare, splenic abscesses can 
form in the setting of acute pyelonephritis, likely due to 
infectious spread via the splenorenal ligament [40–42]. 
Of note, all patients in these case reports exhibited poorly 
controlled diabetes, which is a known predisposing fac-
tor for atypical infections. Perisplenic metastases from 
renal cell carcinoma (RCC) are described in the litera-
ture, although this entity is exceedingly rare [43–46]. RCC 
metastasis to the perisplenic region occurs via direct inva-
sion in the setting of a large left-sided renal mass or hema-
togenously, as described in a case of right-sided RCC [45]. 
Both synchronous and metachronous splenic metastases 
are described in the literature, with the latter discovered 
up to fourteen years post-nephrectomy [43].

Conclusion

The perisplenic region is a complex area that includes the 
spleen and a network of peritoneal spaces and subperitoneal 
ligaments. These anatomic components influence the various 
pathologies and routes of disease spread in the perisplenic 
region. Awareness of common and rare pathologies, includ-
ing characteristic clinical and imaging features, assists the 
radiologist in correctly identifying perisplenic abnormalities 
and diagnosing clinically relevant entities.
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Fig. 12  Pancreatitis. a Axial contrast-enhanced CT images of a 
63-year-old woman demonstrates an edematous pancreas with mild 
peripancreatic fat stranding and fluid extending to perisplenic recess 
(white arrow). b Axial contrast-enhanced CT images of an 88-year-

old man with pancreatic cancer demonstrates an edematous and het-
erogeneous pancreas with fat stranding extending to splenic hilum 
(black arrow)

Fig. 13  Left renal cell carcinoma. Axial CT image of a 64-year-
old woman demonstrates a large left renal mass that extends to the 
splenorenal recess and abuts the spleen (arrow)



816 Abdominal Radiology (2021) 46:805–817

1 3

References

 1. Meyers MA, Oliphant M, Berne AS, Feldberg MAM. The peri-
toneal ligaments and mesenteries: Pathways of intraabdominal 
spread of disease. Radiology. 1987;163(3):593-604.

 2. Bentley-Hibbert S, Abdelbaki A, Elsayes KM. Cross-Sectional 
Imaging of the Spleen. In: Elsayes KM, ed. Cross-Sectional 
Imaging of the Abdomen and Pelvis: A Practical Algorithmic 
Approach. New York, NY: Springer New York; 2015:229–262.

 3. Pannu HK, Oliphant M. The subperitoneal space and peritoneal 
cavity: basic concepts. Abdom Imaging. 2015;40(7):2710-2722.

 4. Sharma M, Rai P, Rameshbabu CS, Senadhipan B. Imaging of 
peritoneal ligaments by endoscopic ultrasound (with videos). 
Endosc Ultrasound. 2015;4(1):15-27.

 5. Skandalakis PN, Celhorn GL, Skandalakis LJ, Richardson DD, 
Mitchell WE, Skandalakis JE. The surgical anatomy of the spleen. 
Surg Clin North Am. 1993;73(4):747-768.

 6. Ostermann P, Schreiber H, Lierse W. [The ligament system of the 
spleen and its significance for surgical interventions]. Langen-
becks Arch Chir. 1987;371(3):1207-1216.

 7. Sharma M, Madambath JG, Somani P, et al. Endoscopic ultra-
sound of peritoneal spaces. Endosc Ultrasound. 2017;6(2):90-102.

 8. Mortelé KJ, Mortelé B, Silverman S. CT Features of the Accesory 
Spleen. AJR. 2004;183:1653-1657.

 9. Dogan NU, Uysal II, Demirci S, Dogan KH, Kolcu G. Accessory 
spleens at autopsy. Clin Anat. 2011;24(6):757-762.

 10. Valls C, Monés L, Gumà A, López-Calonge E. Torsion of a 
wandering accessory spleen: CT findings. Abdom Imaging. 
1998;23(2):194-195.

 11. Termos S, Redha A, Zbibo R, et al. Torsion of huge wandering 
accessory spleen. Case report and review of literature. Int J Surg 
Case Rep. 2017;38:131–135.

 12. Sadro CT & Lehnert, BE. Torsion of an accessory spleen: Case 
report and review of the literature. Radiology Case Reports. 2013; 
8(1):802.

 13. Jang KM, Kim, SH, Lee, SJ, Park, MJ, Lee, MH, & Choi, D. Dif-
ferentiation of an Intrapancreatic Accessory Spleen from a Small 
(<3-cm) Solid Pancreatic Tumor: Value of Diffusion-weighted 
MR Imaging. Radiology. 2013; 266(1), 159-167.

 14. Raissaki M, Prassopoulos P, Daskalogiannaki M, Magkanas E, 
Gourtsoyiannis N. Acute abdomen due to torsion of wandering 
spleen: CT diagnosis. Eur Radiol. 1998;1412(8):1409-1412.

 15. Lake, ST, Johnson, PT, Kawamoto, S., Hruban, RH, & Fishman, 
EK. CT of Splenosis: Patterns and Pitfalls. American Journal of 
Roentgenology. 2012;199: W686-W693.

 16. Uy PPD, Francisco DM, Trivedi A, O’Loughlin M, Wu GY. Vas-
cular Diseases of the Spleen: A Review. J Clin Transl Hepatol. 
2017;5: 152-164.

 17. Bedford PD, Lodge B. Aneurysm of the splenic artery. Gut. 1960; 
1:312–320.

 18. Moore SW, Guida PM, Schumacher HW. Splenic artery aneurysm. 
Bull Soc Int Chir. 1970; 29:210–218

 19. Pasha SF, Gloviczki, P, Stanson, AW, & Kamath, PS.. Splanchnic 
artery aneurysms. Mayo Clinic Proceedings. 2007; 82(4), 472-9.

 20. Stanley JC, Thomas NW, Fry WJ. Splanchnic artery aneurysms. 
Arch Surg. 1970; 101:689–697.

 21. Busuttil RW, Brin BJ. The diagnosis and management of visceral 
artery aneurysms. Surgery. 1980; 88:619–624.

 22. Stanley, JC, Wakefield TW, Graham LM, Whitehouse WM Jr, 
Zelenock GB, Lindenauer SM. Clinical importance and man-
agement of splanchnic artery aneurysms. J Vasc Surg. 1986; 
3:836–840.

 23. Trastek VF, Pairolero PC, Bernatz PE. Splenic ar- tery aneurysms. 
World J Surg. 1985; 9:378–383.

 24. Agrawal G, Johnson P, Fishman E. Splenic Artery Aneurysms 
and Pseudoaneurysms: Clinical Distinctions and CT Appearances. 
AJR. 2007; 188:992–999.

 25. Khosa F, Krinsky G, Macari M, Yucel EK, Berland, L. Managing 
Incidental Findings on Abdominal and Pelvic CT and MRI, Part 
2: White Paper of the ACR Incidental Findings Committee II on 
Vascular Findings. J Am Coll Radiol. 2013;10:789-794.

 26. Woods M, Traverso, L, Kozarek, R, Brandabur, J & Hauptmann, 
E. Successful Treatment of Bleeding Pseudoaneurysms of Chronic 
Pancreatitis. Pancreas. 1995;10(1), 22-30.

 27. Cho KC, Patel YD, Wachsberg RH, Seeff J. Varices in por-
tal hypertension: evaluation with CT. Radiographics. 
1995;15(3):609-622.

 28. Narra RK, Jehendran MV. Ruptured splenic abscess causing 
pneumoperitoneum: A rare cause revisited. BMJ Case Rep. 
2015;2015:2014-2016.

 29. Nunspeet L van. Uncommon cause of pneumoperitoneum. World 
J Gastrointest Surg. 2013;5(12):329.

 30. Meyers MA, Charnsangavej C, Oliphant M. Intraperitoneal Spread 
of Infections and Seeded Metastases. In: Meyers’ Dynamic Radi-
ology of the Abdomen: Normal and Pathologic Anatomy. New 
York, NY: Springer New York; 2011:69–107.

 31. Saboo SS, Krajewski, KM, Oregan, KN, Giardino, A, Brown, JR, 
Ramaiya, N, & Jagannathan, JP. Spleen in haematological malig-
nancies: Spectrum of imaging findings. The British Journal of 
Radiology. 2012;85(1009), 81-92.

 32. Ahmann DL, Kiely JM, Harrison EGJ, Payne WS. Malignant 
Lymphoma of the Spleen. A review of 49 cases in which the diag-
nosis was made at splenectomy. Cancer. 1966;19:461–469.

 33. Montemayor P, Caggiano V. Primary Hemangiosarcoma of the 
Spleen Associated with Leukocytosis and Abnormal Spleen Scan. 
Int Surg. 1980;65(4):369–373.

 34. Karakas HM, Demir M, Ozyilmaz F, Cakir B. Primary angio-
sarcoma of the spleen: In vivo and in vitro MRI findings. Clin 
Imaging. 2001;25(3):192-196.

 35. Kaza, R., Azar, S., Al-Hawary, M., & Francis, I. (2010). Primary 
and secondary neoplasms of the spleen. Cancer Imaging, 10, 173-
182, 10000–10000. https ://doi.org/10.1102/1470-7330.2010.0026

 36. Abbott RM, Levy, AD, Aguilera, NS, Gorospe, L, & Thompson, 
WM. Primary Vascular Neoplasms of the Spleen: Radiologic-
Pathologic Correlation. RadioGraphics. 2004;24(4), 1137-1163.

 37. Compérat E, Bardier-Dupas A, Camparo P, Capron F, Char-
lotte F. Splenic metastases: Clinicopathologic presentation, 
differential diagnosis, and pathogenesis. Arch Pathol Lab Med. 
2007;131(6):965-969.

 38. Levy AD, Shaw, JC. & Sobin, LH. Secondary Tumors and Tumor-
like Lesions of the Peritoneal Cavity: Imaging Features with Path-
ologic Correlation. RadioGraphics. 2009;29(2), 347-373.

 39. Mortelé KJ, Mergo PJ, Taylor HM, Ernst MD, Ros PR. Splenic 
and perisplenic involvement in acute pancreatitis: Determination 
of prevalence and morphologic helical CT features. J Comput 
Assist Tomogr. 2001;25(1):50-54.

 40. Iliescu L, Orban C, Ioanitescu S, Toma L. Splenic abscess due to 
acute pyelonephritis. BMJ Case Rep. 2014;2:1-2.

 41. Lee DH, Smith DS. Splenic Abscess After Acute Pyelonephritis. 
Am J Med. 2017;130(3):e109-e110.

 42. Morioka H, Yanagisawa N, Suganuma A, Imamura A, Ajisawa A. 
Bilateral emphysematous pyelonephritis with a splenic abscess. 
Intern Med. 2013;52(1):147-150.

 43. Ielpo B, Mazzetti C, Venditti D, Buonomo O, Petrella G. A case of 
metachronous splenic metastasis from renal cell carcinoma after 
14 years. Int J Surg. 2010;8(5):353-355.

 44. Liu Z, Chow MWL, Lua AHC, Tan RBW. Rare isolated synchro-
nous splenic metastasis in a patient with type II papillary renal 
cell carcinoma. AME Case Reports. 2018;2:9-9.

https://doi.org/10.1102/1470-7330.2010.0026


817Abdominal Radiology (2021) 46:805–817 

1 3

 45. Costantini M, Tuderti G, Minisola F, et al. Metachronous Isolated 
Splenic Metastasis in a Young Patient With Renal Cell Carcinoma: 
Case Report and Literature Review. Urology. 2019;127:13-18.

 46. Kugel V, Dekel Y, Konichezky M, Baniel, J, Livne, PM, & Koren, 
R. Unusual Splenic Metastasis from Renal Cell Carcinoma. A 
Case Report and Review of the Literature. Pathology - Research 
and Practice. 2003;199(11), 739–743.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	A review of anatomy, pathology, and disease spread in the perisplenic region
	Abstract
	Introduction
	Relevant anatomy
	The spleen
	Peritoneal spaces of the perisplenic region
	Ligaments of the perisplenic region

	Pathology in the perisplenic region
	Perisplenic congenital abnormalities
	Perisplenic vascular lesions
	Perisplenic air and fluid collections
	Perisplenic neoplasms
	Perisplenic metastatic disease
	Perisplenic lesions from adjacent organs

	Conclusion
	References




