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Disease spread in the abdomen and pelvis generally occurs in a predictable pattern in relation to anatomic landmarks and 
fascial planes. Anatomically, the abdominopelvic cavity is subdivided into several smaller spaces or compartments by key 
ligaments and fascial planes. The abdominal cavity has been traditionally divided into peritoneal, retroperitoneal, and pelvic 
extraperitoneal spaces. Recently, more clinically relevant classifications have evolved. Many pathologic conditions affect the 
abdominal cavity, including traumatic, inflammatory, infectious, and neoplastic processes. These abnormalities can extend 
beyond their sites of origin through various pathways. Identifying the origin of a disease process is the first step in formulating 
a differential diagnosis and ultimately reaching a final diagnosis. Pathologic conditions differ in terms of pathways of disease 
spread. For example, simple fluid tracks along fascial planes, respecting anatomic boundaries, while fluid from acute necrotiz-
ing pancreatitis can destroy fascial planes, resulting in transfascial spread without regard for anatomic landmarks. Further-
more, neoplastic processes can spread through multiple pathways, with a propensity for spread to noncontiguous sites. When 
the origin of a disease process is not readily apparent, recognizing the spread pattern can allow the radiologist to work backward 
and ultimately arrive at the site or source of pathogenesis. As such, a cohesive understanding of the peritoneal anatomy, the 
typical organ or site of origin for a disease process, and the corresponding pattern of disease spread is critical not only for initial 
diagnosis but also for establishing a road map for staging, anticipating further disease spread, guiding search patterns and 
report checklists, determining prognosis, and tailoring appropriate follow-up imaging studies.
©RSNA, 2024 • radiographics.rsna.org
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Introduction
The abdominopelvic cavity is the largest body compartment 
and is subdivided into several smaller spaces by key liga-
ments and fascial planes. Traditionally, the cavity is divided 
into peritoneal, retroperitoneal, and extraperitoneal spac-
es (1). Disease spread within the peritoneum and peritoneal 
spaces generally follows a predictable pattern influenced by 
two key factors: the anatomic organization of the compart-
ments and the specific nature of the disease process.

A myriad of disease processes can affect the peritoneum 
and its subspaces, including extraluminal gas, fluid collec-
tions, localized or generalized inflammation, diverse infec-
tions, and a wide range of neoplastic processes, among many 
others. Pathologic conditions may extend beyond their sites 
of origin through numerous channels, including direct ex-
tension, hematogenous or lymphatic spread, spread along 
the mesenteries and ligaments, and spread along perivascu-
lar and perineural pathways (2).

A solid understanding of peritoneal anatomy coupled with 
a knowledge of the nature and origin of the most common 
peritoneal abnormalities can facilitate a deeper understand-
ing of how these disease processes spread and the factors in-
volved in limiting such spread. Conversely, when the origin of 
a disease is not known, the manner of spread can serve as a 
helpful clue in determining the nature and source of the ab-
normality. A systematic approach enables radiologists to de-
velop effective search patterns and reporting checklists and 
to minimize errors. This review delineates the most common 
patterns of peritoneal disease spread and how they relate to 
important anatomic structures.

Anatomy of the Peritoneum
Knowledge of basic peritoneal embryologic development (Fig 
S1) is important for understanding mechanisms and path-
ways of disease spread in the abdomen and pelvis. The peri-
toneum, which is lined by a single layer of mesothelial cells, is 
the largest serous membrane in the body. It comprises sepa-
rate parietal and visceral layers, with an intervening potential 
space known as the peritoneal cavity. The parietal peritone-
um lines the walls of the abdominal cavity, while the visceral 
peritoneum envelopes the gastrointestinal viscera. Familiari-
ty with the anatomy and anatomic landmarks, such as perito-
neal ligaments, cavities, and spaces, is important (3,4).

Peritoneal Ligaments and Derivatives
Peritoneal ligaments represent two layers of visceral perito-
neum doubled back on themselves. They are key for support-
ing organs and other structures in the peritoneal cavity and 
providing a point of attachment to the abdominal wall and 
each other. Furthermore, these ligaments anchor and stabi-
lize the organs in position and provide a pathway or conduit 
for blood vessels, nerves, and lymphatic vessels to enter and 
exit the organs. As such, they can also act as both a conduit 
and a barrier for disease spread (3–5).

Many peritoneal ligaments are named according to the or-
gans they connect (Figs 1, 2, S2–S4). Mesenteries and omenta 
are specific peritoneal ligaments related to the bowel and the 
stomach, respectively (6). At imaging, peritoneal ligaments 
are typically identified by the blood vessels running through 
them at characteristic anatomic locations (Figs 1, 2, S2–S4) (7). 
Table 1 summarizes these ligaments, their attachments, and 
their important imaging landmarks (6,8,9).

Peritoneal Cavity and Spaces
In male patients, the peritoneal cavity is closed, whereas in 
female patients, it communicates with the extraperitoneal 
space through the fallopian tubes and reproductive organs 
(10). Normally, the peritoneal cavity is collapsed, and the two 
layers are imperceptible on cross-sectional images. However, 
in various disease states, the individual peritoneal layers can 
be visualized, especially when the cavity is distended with 
fluid (11). The peritoneal cavity is subdivided into supra- and 
inframesocolic compartments by the transverse mesocolon 
(Figs 3, S5) (1,6).

The supramesocolic compartment includes the spaces 
formed secondary to the peritoneal attachments between the 
abdominal portions of the esophagus, stomach, liver, spleen, 
the adjacent anterior and posterior abdominal wall, and the 
overlying diaphragm. The falciform ligament further subdi-
vides the supramesocolic space into left and right suprame-
socolic spaces. The right supramesocolic space involves the 
right subphrenic and subhepatic spaces and the lesser sac. 
The lesser omentum forms the border between the subhe-
patic space and the lesser sac, where the two communicate 
through the foramen of Winslow or epiploic foramen. The 
right subhepatic space is further subdivided into anterior and 
posterior (Morison pouch) spaces (Figs 3, S5) (6).

The left supramesocolic space is divided into the left sub-
phrenic and left perihepatic (subhepatic) spaces. The left 

RadioGraphics 2024; 44(8):e230216
https://doi.org/10.1148/rg.230216

Content Codes: CT, GI

TEACHING POINTS
	� A solid understanding of peritoneal anatomy coupled with a knowledge 

of the nature and origin of the most common peritoneal abnormalities 
can facilitate a deeper understanding of how these disease processes 
spread and the factors involved in limiting such spread.
	� Spread of disease in the peritoneal cavity occurs along specific anatom-

ic pathways created by the peritoneal ligaments, folds, and recesses 
and is influenced by peritoneal fluid flow dynamics. Sites of preferential 
fluid stasis and variable fluid reabsorption also influence spread. 
	� Identifying the peritoneal and mesenteric ligaments characteristically 

involved in a disease process and knowing their anatomic connections 
are crucial to systematically assessing disease spread.
	� The portal vein runs in the hepatoduodenal ligament and can be affect-

ed by neoplastic and nonneoplastic disease processes. In cases of ad-
vanced cancers, dissection of the hepatoduodenal ligament with pres-
ervation of the portal vein and hepatic artery has a high risk of leaving 
residual tumor and portends a poor prognosis.
	� Tumor cells from primary bowel malignancies may limit or obstruct 

flow in adjacent lymphatic vessels. On CT images, this can manifest 
as bowel wall thickening and edema, thickened mucosal folds, loss of 
colonic haustrations, and increased attenuation, or stranding, of sur-
rounding mesenteric fat.

TestYour 
Knowledge

https://pubs.rsna.org/doi/suppl/10.1148/rg.230216
https://doi.org/10.1148/rg.230216 
https://pubs.rsna.org/action/createExam?examDoi=10.1148/rg.230216.quiz
https://education.rsna.org/diweb/start


August 2024	 Gaballah et al

Volume 44  Number 8 	 3	 radiographics.rsna.org

subhepatic space is divided into the left anterior and poste-
rior subhepatic spaces. The left posterior subhepatic space or 
gastrohepatic recess is between the left hepatic lobe and the 
stomach (4,8).

The inframesocolic compartment is divided by the oblique-
ly oriented small bowel mesentery into the right and left in-
fracolic spaces and right and left paracolic gutters (Figs 3, S5). 
Right infracolic fluid collections are limited inferiorly by the 
small bowel mesentery attachment at the ileocecal junction, 
while the left infracolic space communicates freely with the 
pelvis. The right and left paracolic gutters lie lateral to the as-
cending and descending colon, respectively. The right paracol-
ic gutter maintains continuity with the right supramesocolic 
space superiorly (Figs 4, S6), while the left paracolic gutter is 
partially separated from the left supramesocolic space by the 
phrenicocolic ligament (Figs 4, S6) (5,11–13).

Perspectives and Models of Abdominal Cavity 
Anatomy

Many perspectives exist regarding abdominopelvic cavi-
ty anatomy, and several models have been used to describe 
anatomic foundations. These models include the traditional 
peritoneal-based model, the peritoneal and subperitoneal 
space model (ie, the “holistic approach”), and the more recent 
mesenteric-based model, which are discussed individually in 
Table 2 (1,6,14–18).

Traditional Model
The traditional or peritoneal-based model has been used to 
categorize organs as either intraperitoneal or extraperito-
neal (Table 2). This approach views the abdominal cavity as 
confined spaces delineated by a complex interconnected net-
work of peritoneal derivatives such as peritoneal ligaments, 

folds, mesenteries, and omenta as well as other fascial planes 
(14,15). The traditional approach is helpful in localizing dis-
ease processes and providing a differential diagnosis of relat-
ed abnormalities. However, it is limited in explaining path-
ways of disease spread (17,19).

Holistic Model
The holistic model or subperitoneal approach, proposed by 
Meyers (2), subdivides the abdominal cavity into a peritoneal 
cavity and a subperitoneal space (Table 2) (Fig S7) . The peri-
toneal cavity contains no organs. The subperitoneal space 
contains the abdominopelvic viscera and mesenteric deriva-
tives (eg, the omenta and ligaments) as well as the extraperi-
toneal spaces (Fig S7). Transperitoneal disease spread occurs 
when a disease crosses the peritoneal membrane, accounting 
for bidirectional disease spread between the peritoneal cavity 
and subperitoneal spaces. The holistic model is more useful 
for illustrating disease spread (2).

Mesenteric and Nonmesenteric Domains Model
The recent reclassification of the mesentery as a distinct organ 
has led to the development of a new model for conceptualiz-
ing abdominal and pelvic anatomy (9,16). Studies (16,17) have 
shown that the embryonic mesentery, believed to be fragment-
ed per the traditional model, demonstrates continuity from 
the gastroesophageal junction to the rectum into adulthood. 
This model classifies the abdominopelvic cavity into mesen-
teric and nonmesenteric domains. The mesenteric domain 
encompasses the mesentery and all digestive organs from the 
gastroesophageal junction to the level of the mesorectum. The 
nonmesenteric domain involves the genitourinary organs, 

Figure 1.  Normal anatomy of the gastrohepatic 
ligament in a 55-year-old man. Axial contrast-en-
hanced CT image of the abdomen shows the fat 
plane between the lesser curvature of the stomach 
and the liver (arrow), representing the gastrohe-
patic ligament. The left gastric artery serves as a 
landmark for identification of the ligament..

Figure 2.  Normal anatomy of the gastro-
splenic ligament in a 56-year-old man. Axial 
contrast-enhanced CT image of the abdomen 
shows the fat plane between the spleen and 
the greater curvature of the stomach (arrow). 
The short gastric and left gastroepiploic vessels 
course through the ligament and together 
represent the anatomic landmarks for the 
ligament.
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musculoskeletal frame, and great vessels. Researchers believe 
this relatively new model will enhance our comprehension of 
abdominal compartmentalization. It may also offer valuable 
insights for clinical decision making and surgical planning 
(9).

Pathophysiologic Characteristics and Flow Dy-
namics of Peritoneal Fluid

Peritoneal fluid is constantly produced and absorbed by the 
peritoneum and is maintained in a dynamic equilibrium reg-
ulated by the lymphatic system. Under normal physiologic 
conditions, 25–50 mL of fluid is present in the peritoneal cav-
ity of adults (20,21).

The distribution and typical flow patterns of peritoneal flu-
id depend on a number of factors, including the site, origin, 
rate of accumulation, and density of the fluid; the presence of 
peritoneal adhesions; the degree of urinary bladder disten-
tion; intraperitoneal pressure; and patient positioning, as well 
as the normal anatomic divisions of the peritoneal cavity cre-
ated by the peritoneal ligaments and mesenteries (18,21,22).

Spread of disease in the peritoneal cavity occurs along spe-
cific anatomic pathways created by the peritoneal ligaments, 
folds, and recesses and is influenced by peritoneal fluid flow 
dynamics (Fig 5). Sites of preferential fluid stasis and variable 
fluid reabsorption also influence spread. Peritoneal fluid cir-
culates by means of a combination of downward movement 
by gravity and upward movement driven by subdiaphragmat-
ic negative pressure (18). During inspiration, subdiaphrag-
matic pressure decreases, causing peritoneal fluid to move 
cranially toward the diaphragm and along the paracolic gut-
ters. Free flow through the left paracolic gutter is hindered by 
the phrenicocolic ligament, while the right paracolic gutter 
serves as a major bidirectional pathway for the spread of dis-
ease between the upper and lower abdominal cavity. Conse-
quently, subphrenic and subhepatic abscesses and peritoneal 
deposits are observed more frequently on the right side than 
on the left side (Figs 6, S6) (23). Areas of fluid stasis favor flu-
id accumulation and seeding of peritoneal deposits. These 
include the rectovesical and rectouterine pouches, the right 
lower quadrant in the ileocolic region along the attachment of 

Table 1: Peritoneal Ligaments: Extensions and Contents

Ligament

Identifying Imaging Features

Extension and Features Structural Contents

Transverse mesocolon Extends from the transverse colon to the pancreas Middle colic vessels
Gastrocolic trunk

Supramesocolic peritoneal ligaments
  Gastrohepatic ligament Fatty plane between the lesser curvature of the 

stomach and the left hepatic lobe
Left gastric artery
Left gastric or coronary vein

  Hepatoduodenal ligament Hepatic hilum to the flexure between the first and 
second parts of the duodenum

Portal vein
Hepatic artery
Common bile duct

  Gastrosplenic ligament Superior one-third of the greater curvature of the 
stomach to the splenic hilum

Short gastric vessels
Left gastroepiploic vessels

  Splenorenal ligament Splenic hilum to the left anterior pararenal space Splenic vessels near hilum and pancre-
atic tail

  Gastrocolic ligament (greater omen-
tum)

Inferior two-thirds of the greater curvature of the 
stomach to the transverse colon

Right and left gastroepiploic vessels

  Falciform ligament Attaches the liver to the diaphragm and anterior 
abdominal wall

Ligamentum teres (remnant of umbil-
ical vein)

Inframesocolic peritoneal ligaments
  Small bowel mesentery Extends obliquely from the duodenojejunal junc-

tion to the right iliac fossa
Superior mesenteric vessels

  Duodenocolic ligament Extends from the duodenum to the hepatic flexure . . .
  Phrenicocolic ligament Extends from the splenic flexure to the diaphragm . . .
  Ascending mesocolon Extends from the ascending colon to the root of 

the small bowel mesentery
Right colic and ileocolic vessels

  Descending mesocolon Extends from the descending colon to the root of 
the small bowel mesentery

Left colic vessels

  Sigmoid mesocolon Sigmoid colon to pelvic wall Sigmoid vessels
Marginal vessels
Superior rectal vessels

  Broad ligament Attaches lateral uterus to lateral pelvic sidewalls Uterine and ovarian vessels
Ovaries and fallopian tubes

Note.—The gastrohepatic and hepatoduodenal ligaments form the lesser omentum.
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the small bowel mesentery, the left lower quadrant along the 
superior border of the sigmoid mesocolon, the right paracol-
ic gutter, and the right subphrenic space (Figs 6, S6). Careful 
examination of these sites allows accurate evaluation of the 
spread of disease and anticipation of the development of peri-
toneal deposits or abscesses (24). An especially pertinent ex-
ample of the influence of fluid flow and redistribution is mu-
cinous ascites, which tends to affect the hepatic surface and 
the right subphrenic space (Fig 7) (25).

The rectouterine pouch, also known as the pouch of Doug-
las in females and the rectovesical pouch in males, represents 
the most gravity-dependent intraperitoneal space for an up-
right patient. Conversely, the dorsal right subhepatic space 
(also known as the Morison pouch or the hepatorenal recess) 

Figure 3.  Flowchart shows the different spaces in the peritoneal cavity.

Figure 4.  Anatomy of the peritoneal cavity in a 
47-year-old woman. Coronal contrast-enhanced 
CT image shows contrast material leakage into 
the peritoneal cavity, demonstrating the conti-
nuity of the right supramesocolic space with the 
right paracolic gutter (black arrowheads). The 
phrenicocolic ligament (arrow) partially sepa-
rates the left supramesocolic space and the left 
paracolic gutter (white arrowheads) posteriorly.

is the most dependent space in the upper abdominal cavity 
for a supine patient. These sites commonly serve as locations 
for free (nonloculated) intraperitoneal fluid collections and 
for developing peritoneal metastases, particularly in bedrid-
den patients (26).

Pathologic Findings and Patterns of Disease 
Spread

A wide variety of disease processes can involve both the peri-
toneal membrane and its many spaces (26–30). These abnor-
malities can propagate at and/or away from their site of origin 
through various routes, including dissemination throughout 
the peritoneal cavity, direct extension, extension along the mes-
enteries and ligaments, lymphatic or perilymphatic spread, 
perivascular and perineural spread, and hematogenous spread 
(2). Factors such as disease aggressiveness, site of origin, and 
structures facilitating or impeding communication between 
the many abdominal and pelvic compartments influence how 
such a disease propagates. Major abnormalities involving the 
peritoneal cavity, peritoneal membrane, and peritoneal deriva-
tives, including their main pathways of spread, are discussed in 
the following sections. Primary diseases of the visceral organs 
are beyond the scope of this review.

Peritoneal Membrane and Cavity
Major peritoneal cavity or membrane abnormalities include 
free air, free and organized fluid collections, and primary and 
secondary malignancies.

Extraluminal Gas.—Free air in the peritoneal cavity is often an 
important sign of bowel perforation (27). Additional causes of 
pneumoperitoneum include trauma, recent surgery or other 
interventions, and infection by gas-producing organisms (Fig 
8). It is important to rule out postoperative and postprocedur-
al causes and findings that may cause extraluminal peritone-
al air. Pneumoperitoneum is an expected normal finding in 
the early postoperative period, demonstrating a progressive 
decrease in volume at follow-up imaging. It usually resolves 
within 3–4 days but occasionally persists for 3–4 weeks. In-
creasing pneumoperitoneum or a lack of gradual resolution 
in the postoperative period are indicators of complications 
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Figure 5.  Illustration shows the peritoneal spaces and peritoneal 
fluid flow pattern and the sites of preferential stasis and intraperito-
neal seeding.

Table 2: Different Models and Perspectives of Abdominopelvic Cavity Anatomy

Model and Compartments Salient Features

Traditional model Divides abdominopelvic cavity into intraperitoneal and extraperitoneal compartments

  Intraperitoneal compart-
ment

Peritoneal cavity, subdivided into communicating spaces by peritoneal ligaments
Peritoneal ligaments, folds, mesenteries, and omenta
Gastrointestinal organs that are totally covered by the visceral peritoneum: the liver, spleen, and mobile 

portions of the bowel (stomach, jejunum, ileum, transverse colon, and sigmoid colon)
  Extraperitoneal compart-

ment
The preperitoneal space, which is anterolateral to the anterior parietal peritoneum
The retroperitoneum, which is bounded anteriorly by the posterior parietal peritoneum and by the trans-

versalis fascia posteriorly
The non-mobile portions of the bowel (duodenum, ascending and descending colon), their corresponding 

retroperitonealized portions of the mesentery, and the pancreas are located within the retroperitone-
um, namely in the anterior pararenal space 

The pelvic extraperitoneal space
Holistic model (reference 2) Compartmentalizes abdominal cavity into two mutually exclusive spaces: peritoneal cavity and subperitone-

al space separated by the peritoneum; each space is considered as an interconnected anatomic continuum
This perspective helps in predicting disease spread, progression, and prognosis

  Peritoneal cavity Potential space enclosed by the peritoneal layers and devoid of organs
  Subperitoneal space: a 

single interconnected 
space

All the abdominal and pelvic organs, their blood vessels, lymphatics, and nerve supply
Mesenchymal connective tissue, including mesenteries, omenta, and ligaments
Extraperitoneal spaces

Mesenteric model Compartmentalizes the abdomen and pelvis into mesenteric and nonmesenteric domains
  Mesenteric domain Contains all the gastrointestinal organs arranged on a mesenteric frame

As in the traditional model, the mobile portions of the mesentery are enveloped by the peritoneum, while 
the nonmobile portions have peritoneal lining along their anterior aspect only; in contrast to the tradi-
tional model, the contents of the anterior pararenal space (nonmobile portions of the bowel and related 
mesenteries as well as the pancreas) are considered part of the mesenteric domain

  Nonmesenteric domain Contains the genitourinary organs arranged on a musculoskeletal frame and the great vessels

such as anastomotic leakage, perforation, or sepsis, especially 
when they are associated with signs of peritonitis. Early iden-
tification and intervention are vital to prevent further adverse 
events (31–33).

Occasionally, the location of peritoneal air indicates the 
site of perforation. Isolated supramesocolic air is often caused 
by duodenal or gastric ulcer perforation (Fig 9). The presence 
of extraluminal gas in the hepatoduodenal ligament is highly 
suggestive of gastroduodenal perforation. Free air located pre-
dominantly in the inframesocolic space and in the mesentery 
is often related to small bowel or sigmoid colonic perforation 
(27,34). Secondary signs may help in localizing the site of per-
foration in difficult cases. These include localized fluid col-
lections, mesenteric stranding, focal bowel wall thickening, a 
focal bowel wall defect, and pneumatosis (31,32,34,35).

CT is sensitive for detection of free peritoneal air (Fig 9) 
because even tiny locules of extraluminal gas can be detect-
ed. In addition, CT can be useful in determining or at least 
suggesting a potential site of bowel perforation, guided by the 
pattern of gas distribution in the peritoneal cavity (Figs 8, 9) 
(31,32,35). Reviewing CT images with lung windows is espe-
cially useful for detecting free intraperitoneal air (33). The 
peritoneal recess between the liver and diaphragm is often a 
good place to begin the search for pneumoperitoneum (Fig 9). 
Extraluminal air can also occur outside the peritoneal cavity 
and is known as pneumoretroperitoneum (36).
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Fluid Collections.—Several diseases are associated with asci-
tes, or the accumulation of free fluid in the peritoneal cavity. 
Ascites is classified into transudative and exudative subtypes 
based on the protein content and biochemical composition 
of the fluid (Table 3) (22,37,38). Common causes of accumula-
tion of transudative ascitic fluid include cirrhosis, congestive 
heart failure, nephrotic syndrome, and low-protein states, 
among many others. Infections, inflammatory processes, and 
malignancy, especially in patients with peritoneal carcino-
matosis, are common causes of exudative ascites (Figs 7, 10, 
S6). Other causes include hemorrhagic (Fig 11), urinary, en-
teric, bilious, and chylous fluid collections (37,39–42). Certain 
imaging features can be used to distinguish the various types 
of peritoneal fluid collections (Table 4) (22,37–43). Transuda-
tive fluids generally spread throughout the peritoneal cavity, 
while exudative fluids are usually more localized and remain 
near the epicenter of the disease process (Fig 11) (22).

When peritoneal collections are encountered at imaging, a 
thorough assessment of their location, distribution, imaging 
features, and associated findings such as the appearance of the 
peritoneal lining is important for formulating a diagnosis (Ta-
ble 4). A diagnosis or differential diagnosis can be established 
by correlating imaging findings with relevant clinical data, 
thereby guiding management and providing insights into po-
tential extension of the underlying abnormality (37,39,40).

In cases of intra-abdominal hemorrhage, the site of great-
est accumulation and pattern of spreading are important to 
identifying the source of bleeding. The “sentinel clot” sign, 
for example, is a valuable radiologic sign for determining a 
source of bleeding. It refers to the presence of hyperattenu-
ating, acutely clotted blood in close proximity to the source, 
with lower-attenuation nonclotted blood found more distant-
ly (28). This sign is especially useful in cases of slow or pro-
longed bleeding or when nonenhanced CT is performed.

Inflammatory fluid collections are typically distributed lo-
cally near their sites of origin. The presence of loculated asci-

Figure 6.  Right perihepatic and subphrenic 
peritoneal deposits in a 67-year-old man with 
pancreatic adenocarcinoma. Axial contrast-en-
hanced T1-weighted volumetric interpolated 
breath-hold examination (VIBE) MR image shows 
multiple nodular peritoneal metastases in the 
right subphrenic and perihepatic spaces (arrow-
heads) with mild associated perihepatic ascites.

Figure 7.  Intraperitoneal pseudomyxoma 
peritonei due to appendiceal mucinous adeno-
carcinoma in a 66-year-old woman. Axial con-
trast-enhanced CT image of the upper abdomen 
shows multiple low-attenuation lesions involving 
the lesser omentum (curved black arrow); the 
gastrosplenic ligament (straight black arrow); and 
subhepatic, perihepatic, and perisplenic spaces 
(white arrows). The lesions cause mass effect on 
adjacent structures and characteristic “scalloping” 
of the liver surface (arrowheads), in addition to 
central displacement of small bowel loops and the 
mesentery (not shown).

tes usually indicates the presence of inflammation, infection, 
or neoplastic processes (22). A fluid collection in the right 
upper quadrant after a recent biliary intervention or surgery 
should raise suspicion for a biloma, which can be confirmed 
using MRI with hepatobiliary contrast agents or with a nucle-
ar medicine hepatobiliary iminodiacetic acid (HIDA) exam-
ination. In some cases, direct fluid sampling and laboratory 
analysis may be necessary for confirmation (42,44).

Peritoneal Neoplasms.—Peritoneal neoplasms refer to tu-
mors that involve the peritoneal membranes or cavity. They 
can be primary, originating in the peritoneum itself, or sec-
ondary, spreading from other organs in the abdomen or from 
distant sites (26,30,45–47). Neoplastic peritoneal lesions 
manifest with varying degrees of peritoneal thickening and 
soft-tissue infiltration, mass-forming lesions, ascites, and cal-
cifications (Table 5) (26,29,48). Primary peritoneal malignan-
cies are rare neoplasms originating from the mesothelium or 
submesothelial tissues (Figs 12, 13) (30,48). The nomenclature 
of primary peritoneal neoplasms often creates confusion due 
to the many different names assigned to these tumors, reflect-
ing our evolving understanding of their pathogenesis (46). In 
general, peritoneal malignancies often come with a delayed 
diagnosis due to their insidious clinical presentations.

Peritoneal metastatic disease is the most common cause of 
peritoneal neoplasms. Metastases may originate from epithe-
lial cells (termed peritoneal carcinomatosis) (Figs 7, 14), mesen-
chymal cells (peritoneal sarcomatosis) (Fig S8), or lymphoid 
cells (peritoneal lymphomatosis) (Figs 15, S9) (Table 5) (30,45).

Peritoneal carcinomatosis is defined as seeding or dissemina-
tion of malignant epithelial cells into the peritoneal cavity. The 
most commonly implicated primary tumors are those of gas-
tric, colonic, appendiceal, pancreatic, biliary tract, and ovarian 
origin (Figs 7, 14, S6, S10). As such, these organs should be care-
fully examined when peritoneal carcinomatosis is encountered 
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Figure 9.  Free intraperitoneal air and peritonitis 
in a 94-year-old woman with a perforated prepylor-
ic gastric ulcer. Axial contrast-enhanced CT image 
shows prehepatic free intraperitoneal air (arrow), 
peritoneal free fluid, and enhancement of the pari-
etal (arrowhead) and perihepatic visceral peritone-
al layers, indicating associated peritonitis.

Figure 8.  Flowchart 
shows the causes of and 
diagnostic approaches to 
pneumoperitoneum.

without a known source or origin (48). Imaging features of peri-
toneal carcinomatosis vary. Common findings include thicken-
ing and/or enhancement of the peritoneal layers, peritoneal 
implants in the form of either peritoneal surface nodularity or 
discrete masses, and sheetlike growth or infiltration along the 
mesentery or omenta (Figs 7, 14, 16, S6). Smaller implants may 
only be recognized as mild fat stranding or peritoneal thick-
ening at imaging. Ascites is an early and common feature of 
peritoneal carcinomatosis, especially when other causes of free 
fluid are not evident (Figs 14, S6) (26,48).

A few specific imaging features can help to identify the 
source of peritoneal implants. For instance, calcified peritoneal 
deposits in the absence of chemotherapy are usually secondary 
to a serous ovarian neoplasm (Fig 17) or mucinous tumors of 

the stomach, colon, or appendix (24,49). Accurate assessment 
of the primary tumor and the extent of peritoneal disease is im-
portant both for estimating prognosis and for choosing appro-
priate candidates for therapies such as cytoreductive surgery 
and hyperthermic intraperitoneal chemotherapy (26,45,46).

Certain nonneoplastic peritoneal lesions, such as inflam-
matory conditions, infections, benign masses, and masslike 
lesions, can mimic the appearance and clinical presenta-
tion of peritoneal carcinomatosis. Tuberculous peritonitis 
is an important mimic of peritoneal carcinomatosis (Fig 18). 
This entity should be suspected when the ileocecal junction 
is involved in a patient with mesenteric and retroperitoneal 
lymphadenopathy (especially enlarged lymph nodes with pe-
ripheral enhancement and central low attenuation). In con-
trast to carcinomatosis, tuberculous peritonitis often causes 
smooth uniform peritoneal thickening (Fig 18). These find-
ings, especially when combined with other ancillary findings, 
such as calcified granulomas in the liver and spleen and pul-
monary or mediastinal manifestations, can be helpful clues 
to a diagnosis of tuberculous peritonitis (26,45,50).

Peritoneal splenosis can appear as well-defined peritoneal 
masses mimicking peritoneal metastases. A clinical history 
of splenic trauma or surgery and imaging characteristics of 
the masses should raise the concern for splenosis. The diag-
nosis can be confirmed with MRI using a contrast agent with 
ultrasmall superparamagnetic iron oxide particles (ie, feru-
moxytol) or specific nuclear medicine examinations such as a 
technetium 99m (99mTc)–labeled red blood cell study or 99mTc 
sulfur colloid scan (51,52).

Encapsulating peritoneal sclerosis, also known as “abdom-
inal cocoon,” is a rare condition characterized by partial or 
complete encasement of the small bowel loops by a thick fi-
brocollagenous membrane that resembles a cocoon and can 
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lead to recurrent small bowel obstruction. This entity can oc-
cur as a complication of long-term peritoneal dialysis (Fig 19). 
It may also be idiopathic or associated with other conditions 
such as tuberculosis infection (Fig 18), abdominal surgeries, 
intra-abdominal shunts, or malignancies, most notably ovar-
ian carcinoma (Fig 20). Differentiating benign from malig-
nant causes of encapsulating peritoneal sclerosis at imaging 
may be difficult without a pertinent clinical history (26,53,54). 
Thorough clinical evaluation, imaging studies, and tissue bi-
opsy are essential for accurately diagnosing and differentiat-

ing between neoplastic and nonneoplastic causes of peritone-
al lesions to guide appropriate management (30,48).

Pathways of Neoplastic Peritoneal Disease Spread.—Neo-
plastic dissemination in the peritoneal cavity and mem-
brane occurs through various pathways. Peritoneal seeding 
in peritoneal carcinomatosis is influenced by peritoneal 
fluid circulation dynamics, which result in tumor deposits 
preferentially localizing to sites of fluid stasis or reabsorp-
tion (Fig 5). Direct invasion involves tumors breaching the 

Figure 11.  Rupture of multiple liver mass-
es in a 66-year-old man who presented with 
acute nonlocalized abdominal pain. Sagittal 
contrast-enhanced CT image shows ill-de-
fined hypoenhancing liver masses (multifo-
cal hepatocellular carcinoma) (arrows) and 
associated perihepatic hemorrhage due to 
rupture of one of the masses. Extension of 
hemorrhage into the gastrohepatic ligament 
is noted, with substantial mass effect on 
the lesser curvature of the stomach (arrow-
heads).

Table 3: Transudative versus Exudative Ascites

Type of Ascites Common Causes Laboratory Features Radiologic Features

Transudative Cirrhosis
Heart failure
Liver failure
Budd-Chiari syn-

drome

Clear fluid
Serum ascites albumin 

gradient ≥1.1 g/dL
No red blood cells
White blood cell count 

<250/µL

Fluid tracks along the adjacent viscera without loculations
May be associated with pleural effusions, pericardial effusion, gall-

bladder wall edema, and edema of the body wall
Anechoic at US
Usually homogeneous with attenuation <20 HU at CT
High T2-weighted and low T1-weighted signal intensity at MRI

Exudative Hemorrhage
Malignancy
Infection
Inflammation

Variable (depends on the 
cause)

Usually depends on the cause
Propensity for loculations and/or septa
Internal echoes or septa at US
Associated peritoneal thickening and/or enhancement in some cases
Often heterogeneous with higher attenuation, >20–30 HU at CT
Occasional high T1-weighted signal intensity at MRI for collections 

with blood products and/or proteinaceous contents

Figure 10.  Peritonitis in a 39-year-old man 
who underwent ileocecectomy. Coronal con-
trast-enhanced CT image shows a complicated 
fluid collection in the peritoneal cavity, with 
associated diffuse peritoneal thickening (arrow-
heads), indicating peritonitis. Multiple trapped 
foci of gas and an air-fluid level are seen within 
the right supramesocolic space, which appear 
to communicate with additional fluid collec-
tions in the right paracolic gutter and right 
inframesocolic space (white arrows). A smaller 
left inframesocolic collection (black arrow) is 
also noted.



August 2024	 Gaballah et al

Volume 44  Number 8 	 10	 radiographics.rsna.org

serous membrane to infiltrate adjacent peritoneal layers and 
the peritoneal cavity. Hematogenous spread can occur when 
aggressive malignancies invade the vasculature and emboli-
ze to the peritoneal surface (45). Lymphatic spread involves 
the migration of tumor cells through lymphatic vessels, ac-
cessing the peritoneum via the lymphatic channels of the 
diaphragmatic surface. This route of dissemination is spe-
cifically implicated in the spread of non-Hodgkin lymphoma 
and ovarian and gastrointestinal cancers, for example. Also, 
metastatic deposits may directly involve visceral organ sur-
faces, such as the liver and spleen, resulting in surface nod-
ularity, biconvex deposits, and scalloping, which can mimic 
primary hepatic and splenic tumors (Figs 6, 7). Metastatic 
spread to the ovaries can also occur through transperitone-
al, hematogenous, or retrograde lymphatic routes. Regard-
less of the route, these metastatic implants are referred to 
as Krukenberg tumors, often arising from gastrointestinal 
tract primary malignancies (26,55,56). At imaging, these tu-

mors frequently appear as bilateral mixed solid and cystic 
ovarian masses (Fig S10) (57).

Peritoneal Ligaments and Related Structures
The peritoneal ligaments, mesenteries, and omenta are 
commonly recognized at imaging by the major blood vessels 
running through them (Figs 1, 2, S2–S4) in the subperitoneal 
space (2,58). In addition to channeling major vessels, nerves, 
and lymphatic vessels, this space can also serve as a conduit 
for the spread of disease between organs and supporting liga-
ments and mesenteries (2,18).

Disease Spread along the Peritoneal Ligaments and the 
Mesenteries
Various neoplastic, infectious, and inflammatory processes 
can spread along the peritoneal ligaments due to their prox-
imity to the viscera from which pathologic processes often 
originate (Figs 16, 21–25, S11, S12) (59). Many abdominal and 

Table 4: Various Causes of Pathologic Intraperitoneal Fluid Collections

Fluid Type Common Causes Salient Imaging Features and Diagnostic Pearls

Hemorrhage Trauma
Postsurgical or postprocedural
Pathologic (eg, tumoral bleed)
Spontaneous

CT: attenuation >30 HU (although attenuation <30 HU does not exclude hemorrhage)
MRI: T1 signal hyperintensity
Sentinel clot sign: hematoma preferentially accumulates at or adjacent to the source 

of bleeding
Active contrast extravasation in cases of acute ongoing hemorrhage

Biliary 
ascites or 
biloma

Postsurgical or postprocedural
Trauma

Can be confined to the right upper quadrant (biloma) or accumulate freely in the 
abdomen or pelvis

Commonly appear as simple fluid at imaging, unless infected
Confirmatory diagnosis with radionuclide imaging (HIDA) or MRI using a hepatobi-

liary contrast agent (eg, Eovist; Bayer)
Elevated bilirubin at fluid analysis

Pancreatic 
ascites

Acute pancreatitis
Postsurgical or postprocedural
Trauma

Associated findings related to the cause of a pancreatic leak (eg, peripancreatic 
stranding and gallstones in cases of pancreatitis; history of recent surgery or 
trauma)

May be associated with retroperitoneal or peripancreatic collections
Elevated amylase at fluid analysis

Infectious or 
pyogenic

Bowel perforation
Postsurgical or postprocedural
Localized infection or secondary to 

hematogenous spread

Smooth peritoneal thickening and enhancement
Loculations and localized abscess formation
Mesenteric thickening
US: complicated fluid with internal echoes and/or septa
CT or MRI: diffuse peritoneal enhancement and rim-enhancing collections Restrict-

ed diffusion at diffusion-weighted MRI
Free air and feculent collections in cases of bowel perforation

Urinoma Trauma
Postsurgical or postprocedural 

(eg, after kidney transplant or 
prostatectomy)

Most commonly due to traumatic intraperitoneal bladder rupture
CT: delayed (excretory phase) imaging demonstrates contrast extravasation and 

accumulation
CT cystography can be used for problem solving
Elevated creatinine level at fluid analysis

Chylous 
ascites

Trauma
Infiltration of lymphatics and cis-

terna chyli by malignancy

Generally indistinguishable from other causes of uncomplicated ascites
CT: may have CT attenuation <0 HU
MRI: may show high signal intensity on T1-weighted images, depending on fat content
Milky appearance of ascitic fluid with elevated triglyceride levels

Malignant 
ascites

Peritoneal seeding by malignancy
Primary peritoneal carcinomatosis

Associated with irregular and nodular peritoneal thickening
Fluid loculations, mesenteric thickening, and nodularity
Evidence of primary malignancy and/or other metastatic implants

Mucinous 
ascites

Pseudomyxoma peritonei
Mucinous carcinomatosis

CT/MRI: scalloping of the visceral surface of the solid organs, most commonly the 
liver
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pelvic neoplasms, particularly gastrointestinal and ovarian 
malignancies, are known to spread along subperitoneal lig-
aments as well as along the organs they connect, allowing 
disease advancement into neighboring viscera (6,26). Identi-
fying the peritoneal and mesenteric ligaments characteristi-
cally involved in a disease process and knowing their anatom-
ic connections are crucial to systematically assessing disease 
spread. The primary mesenteric ligaments are discussed in 
the next section.

Transverse Mesocolon.—The transverse mesocolon is an im-
portant ligament that interconnects several peritoneal lig-
aments, mesenteries, and abdominal organs (Figs 26, S4). 
It bridges the supra- and inframesocolic ligaments (Table 1, 
Fig 26) and is directly contiguous with the splenorenal and 
phrenicocolic ligaments in the left hemiabdomen, the hep-
atoduodenal and the duodenocolic ligaments in the right 
hemiabdomen, the gastrocolic ligament superiorly, and the 
root of the small bowel mesentery inferiorly (Fig 26). The root 
of the transverse mesocolon rests horizontally along the ante-
rior aspect of the pancreas (Figs 22, 25, 27).

The transverse mesocolon also relates closely to several ab-
dominal organs, including the pancreas, stomach, duodenum, 
and colon, allowing disease spread between these organs (Figs 

Table 5: Neoplastic Conditions of the Peritoneum

Condition Etiologic and Imaging Features

Peritoneal carcinoma-
tosis

Metastatic disease to the peritoneum originating from an epithelial malignancy
Manifests as peritoneal masses of varying sizes, which can be focal or diffuse
Associated ascites is common and can have loculations
Calcifications may be seen in serous ovarian neoplasms and after chemotherapy

Peritoneal lymphoma-
tosis

Spread of lymphoma (commonly non-Hodgkin type) along the peritoneal lining
Generally manifests as bulky homogeneous peritoneal masses
Associated lymphadenopathy, with or without hepatosplenomegaly
Ascites may be seen

Peritoneal sarcoma-
tosis

Intraperitoneal seeding of sarcoma
Typically manifests as bulky heterogeneous peritoneal masses
Generally there is no associated lymphadenopathy
Ascites may or may not be present

Primary peritoneal 
serous carcinoma

Epithelial neoplasm arising from the peritoneal surface, with pathologic features resembling 
surface ovarian neoplasms, but not arising from the ovaries

Findings mimic peritoneal carcinomatosis, with peritoneal deposits, ascites, and mesenteric or 
omental nodules; no adnexal masses are present

Desmoplastic small 
round cell tumor

Typically manifests as peritoneal-based rounded masses in adolescent and young adult males
No obvious organ of primary involvement to suggest metastatic spread
Less commonly may manifest as an infiltrative peritoneal mass

Peritoneal malignant 
mesothelioma

Linked to asbestos exposure, but up to 40% can arise spontaneously
Variable manifestations, with diffuse or nodular peritoneal thickening, which can be associat-

ed with omental thickening and ascites
Associated pleural changes can be present in asbestos-related disease

Multicystic peritoneal 
mesothelioma

Controversy regarding the cause and nomenclature
Different names are being used interchangeably, including peritoneal inclusion cyst
It has been labeled by different authors as a chronic inflammatory or neoplastic process
Typically affects middle-aged women; no association with asbestos exposure
Manifests as unilocular or multilocular peritoneal-based homogeneous fluid-containing 

lesions predominantly in the pelvis
No mass effect on the adjacent structures or intralesional solid components

Figure 12.  Advanced peritoneal mesothelioma 
in a 76-year-old woman. Axial contrast-enhanced 
CT image of the abdomen shows extensive nodular 
soft-tissue masses involving the peritoneal surfaces 
(white arrow) and greater omentum (black arrow). 
The masses are seen enveloping and displacing 
several small bowel loops (arrowhead) and indi-
cate likely small bowel mesenteric and/or serosal 
involvement.



August 2024	 Gaballah et al

Volume 44  Number 8 	 12	 radiographics.rsna.org

Figure 13.  Peritoneal desmoplastic small round cell tumor in a 33-year-old man. Axial contrast-enhanced CT images of 
the abdomen and pelvis show diffuse, irregular, nodular peritoneal thickening (white straight arrows in A and C), which 
are most pronounced in the left subphrenic space (black arrowheads in A), with mild ascites (black straight arrow in A). 
Involvement of the peritoneal lining of the falciform ligament (curved black arrows in A and B) and hepatoduodenal lig-
ament (white arrowheads in B) is noted. Multiple visceral peritoneal and mesenteric nodules (black arrowheads in C) are 
noted, with diffuse involvement of the ileal small bowel mesentery. The tumor is noted to extend into the porta hepatis 
region (curved white arrow in B).

Figure 14.  Diffuse mesenteric metasta-
ses and peritoneal carcinomatosis from 
breast cancer in a 52-year-old woman. Cor-
onal (A) and axial (B) contrast-enhanced 
CT images reveal diffuse tumoral involve-
ment of the leaves of the mesentery (black 
arrowheads) with peritoneal masses (white 
arrows), diffuse peritoneal thickening 
(white arrowheads), serosal involvement of 
the small bowel loops (black arrows), and 
ascites.

Figure 15.  Peritoneal lymphomatosis 
in a 56-year-old man with a history of 
marginal zone lymphoma and subse-
quent diffuse large B-cell lymphoma 
transformation who presented with 
a low-grade fever, fatigue, abdominal 
pain, and swelling. (A, B) Coronal (A) 
and axial (B) contrast-enhanced CT im-
ages show extensive diffuse peritoneal 
low-attenuation masses (white arrows) 
occupying most of the abdominopel-
vic cavity with minimal ascites (black 
arrow in A), consistent with peritoneal 
lymphomatosis. There is extensive 
mesenteric involvement by the masses 
with extension to the small bowel serosa (arrowheads in A). (C) Companion PET/CT image 
of the mid abdomen shows substantial fluorine 18-fluorodeoxyglucose avidity of the 
peritoneal and mesenteric masses (arrows).

16, 22–25, 27). Lastly, the transverse mesocolon creates a con-
nection between the stomach and retroperitoneum, allowing 
peritoneal-to-retroperitoneal spread of disease (4,6,8).

Disease spread through the transverse mesocolon is per-
haps best exemplified in pancreatic pathologic conditions, par-
ticularly acute pancreatitis and pancreatic adenocarcinoma 
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(Figs 22, 25, 27). In these examples, inflammatory or malig-
nant cells may course through the transverse mesocolon via 
the duodenocolic ligament into the lesser omentum (Fig S11), 
along the phrenicocolic ligament to the splenic flexure, via the 
splenorenal ligament to the splenic hilum, along the gastro-
colic ligament to the lesser sac (Fig S11), and may also track 
inferiorly into the root of the small bowel mesentery (Figs 25, 
27) (59,60). In general, ligamentous involvement tends to be 
more focal in patients with pancreatic adenocarcinoma (Fig 
27) (59) and broader in patients with pancreatitis, especially 
if severe (Fig 22).

Supramesocolic Ligaments.—The lesser omentum includes 
the superior gastrohepatic and inferior hepatoduodenal 
ligaments, which connect the liver to the lesser curvature of 
the stomach and the proximal duodenum, respectively. The 
gastrohepatic ligament acts as a conduit for disease spread 
from the distal esophagus and stomach to the liver and por-
ta hepatis. The hepatoduodenal ligament represents the free 
edge of the lesser omentum. It facilitates bidirectional dis-
ease spread from the hepatic hilum into the gastrohepatic 

Figure 16.  Peritoneal deposits in a 75-year-old man with a history of mucinous adenocarcinoma of the 
appendix. Axial (A, B) and coronal (C) contrast-enhanced CT images of the abdomen show multiple deposits 
involving the gastrocolic ligament (greater omentum) (white straight arrows in A and C) and the gastrohepatic 
ligament, with extension along the fissure of the ligamentum venosum (arrowheads in A). Similar deposits 
(white arrowheads in B) are seen along the gastrosplenic ligament, with invasion of the splenic hilum. There 
are numerous hepatic (curved black arrow in B and C) and abdominal wall (black arrow in C) deposits.

Figure 17.  Metastases in a 68-year-old woman 
with a history of serous ovarian carcinoma and 
peritoneal carcinomatosis. Coronal contrast-en-
hanced CT image shows multiple abdominopel-
vic calcified peritoneal and mesenteric metasta-
ses (arrowheads) and multiple perihepatic and 
perisplenic capsular calcifications (arrows).

Figure 18.  Tuberculous peritonitis in a 
67-year-old man. Coronal contrast-enhanced 
CT image shows symmetric peritoneal and 
mesenteric thickening (white arrow), with 
abnormal enhancement of the peritoneal 
reflections (arrowhead) and high-attenua-
tion exudative ascites (black arrow). There 
is a grouped “cocoon”-type morphology of 
small bowel loops in the central abdomen, 
indicating peritoneal fibrotic changes and 
adhesions.
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ligament superiorly (Fig 11), through the duodenocolic liga-
ment into the transverse mesocolon inferiorly (Fig 26), into 
the falciform ligament anteriorly (Fig 13), and into the greater 
omentum along its leftward aspect (Figs 16, 24) (6,8,61). The 
portal vein runs in the hepatoduodenal ligament and can be 
affected by neoplastic and nonneoplastic disease processes 
(6). In patients with advanced cancers, dissection of the hepa-
toduodenal ligament, with preservation of the portal vein and 
hepatic artery, has a high risk of leaving residual tumor and 
portends a poor prognosis (61).

The gastrosplenic ligament connects the greater curvature 
of the stomach to the splenic hilum (Figs 2, S11, S12), and the 
splenorenal ligament connects the splenic hilum to the left an-
terior pararenal space. These ligaments form a pathway for dis-
ease spread between the greater curvature of the stomach and 
retroperitoneal structures such as the distal pancreas (6,8).

The gastrocolic ligament (or greater omentum) attaches 
the greater curvature of the stomach to the transverse colon 
(Figs 16, 24). It relates to the hepatoduodenal ligament along 
its right lateral aspect and is continuous with the gastrosplen-
ic ligament on the left. The ligament is primarily involved in 
pathologic conditions affecting the greater curvature of the 
stomach and can be secondarily involved in transverse colon-
ic and pancreatic abnormalities (6). Omental metastatic dis-
ease, commonly referred to as “caking,” is often encountered 

Figure 19.  Dialysis-related encapsulating 
peritoneal sclerosis in a 53-year-old woman 
with kidney failure who was undergoing long-
term dialysis. Axial CT images without intrave-
nous contrast material show central clumping 
of the small bowel loops (arrowheads in 
B), with surrounding abnormal peritoneal 
thickening and calcifications extending along 
the hepatic capsule (arrows in A and B). Note 
the atrophic changes of both kidneys and the 
diffuse vascular calcifications.

Figure 20.  Encapsulating peritoneal sclerosis 
in a 77-year-old woman with ovarian cancer 
and peritoneal carcinomatosis. Axial (A) and 
coronal (B) contrast-enhanced CT images show 
grouping of the small bowel loops (straight 
white arrows in A) in the central portion of 
the abdomen. The bowel loops appear to be 
encased in an abnormally thickened peritone-
um (white arrowheads in A and B), with anterior 
displacement of the transverse colon (curved 
white arrow in A). Multiple metastatic mesenter-
ic (black arrow in A and B) and peritoneal (black 
arrowhead in B) nodules are noted together 
with moderate ascites.

Figure 21.  Colon cancer and subperi-
toneal disease spread in a 53-year-old 
man. Coronal contrast-enhanced CT 
image shows a concentric soft-tissue 
mass involving the hepatic flexure of 
the colon (black arrows). The mass 
encroaches on the colonic lumen and 
demonstrates pericolonic soft-tissue 
extension. Metastatic soft-tissue ex-
tension is also seen along the duode-
nocolic ligament, with formation of a 
paraduodenal mass (white arrow).
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in patients with peritoneal carcinomatosis due to the pre-
dominance of primitive lymphoid tissue in the greater omen-
tum compared with other mesenteric ligaments (Fig 16) (62).

Inframesocolic Ligaments.—The small bowel mesentery 
communicates with the transverse mesocolon superiorly in 

the midcentral abdomen (Fig 26). The superior portion also 
closely approximates the hepatoduodenal ligament. The 
small bowel mesentery is continuous laterally, with the as-
cending mesocolon on its right side and the descending me-
socolon on its left side.

Diseases involving the mesentery include benign and ma-
lignant masses, infections, inflammatory conditions, and 
other less common abnormalities (Table 6) (Figs 25, 28–31, 
S13). Lymphoma is the most common solid mesenteric neo-
plasm. It manifests as multiple rounded soft-tissue masses, 
which typically surround the mesenteric vasculature or bow-
el without causing vascular occlusion or bowel obstruction 
(ie, “sandwich” sign) (Fig 29). This may also be associated 
with increased attenuation of the mesentery (“misty” mes-
entery) (63,64).

Metastatic disease generally occurs in patients with a known 
malignancy and often manifests as focal or conglomerate mes-
enteric masses of varying sizes (Figs 14, 20). Nodular soft-tissue 
thickening along the serosal surface of the adjacent bowel can 
also be seen and is often attributed to mesenteric infiltration 
and less often to hematogenous spread (Fig 32). In general, the 
degree of nodal involvement in lymphoma tends to be more 
extensive and diffuse than in other primary malignancies 
(64,65).

Neuroendocrine tumor deposits in the mesentery typical-
ly represent metastatic nodal spread from an occult primary 
bowel neuroendocrine tumor. Metastasis of neuroendocrine 

Figure 22.  Acute pancreatitis and subperitoneal 
spread of inflammation in a 49-year-old man. Axial (A) 
and sagittal (B) contrast-enhanced CT images of the 
abdomen show sequelae of necrotizing pancreatitis, in-
cluding extensive peripancreatic fat stranding and fluid 
collections (white arrow in A). Inflammatory changes 
extend through the subperitoneal space, specifically the 
transverse mesocolon and gastrocolic ligament (arrow 
in B). Transverse colonic wall thickening and edema (ar-
rowhead in A) are also noted. Inflammation is also seen 
extending in the left anterior pararenal space with fluid 
collection and thickening of the left anterior perinephric 
fascia (black arrow in A).

Figure 23.  Colon cancer in a 44-year-
old woman. Coronal (A) and sagittal (B) 
contrast-enhanced CT images show a large 
heterogeneous mass involving the proxi-
mal transverse colon and hepatic flexure 
(white arrowheads in A and B). The mass 
has a large exophytic component that ex-
tends along the duodenocolic ligament to 
involve the duodenum (black arrowheads 
in A and B), along the transverse meso-
colon to involve the head of the pancreas 
(black arrow in A), and along the hepato-
duodenal ligament to involve the gastro-
duodenal junction (straight white arrows 
in A and B) and abut the gallbladder wall 
(curved white arrow in A).

Figure 24.  Metastatic spread in a 53-year-old 
man with gastric cancer. Coronal contrast-en-
hanced CT image shows diffuse gastric wall 
thickening (black arrows) with metastatic 
spread into the gastrocolic ligament (greater 
omentum) (white arrows). A moderate to large 
volume of ascites is noted.
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tumors in the mesentery often manifests as an arterial en-
hancing mass that may demonstrate calcifications, with a 
desmoplastic reaction that can lead to tethering of the adja-
cent bowel loops (Fig 30) (63,65,66).

Desmoid tumors of the mesentery are locally invasive fi-
broblastic tumors that have an association with familial ad-
enomatous polyposis (Fig 31). Due to fibrotic tissue within, 
they usually demonstrate low or intermediate signal intensity 
at T2-weighted MRI. However, high T2 signal intensity may be 
seen in some cases due to histologic variability in the tumor 
contents (63–65).

Mesenteric panniculitis is a benign inflammatory process 
affecting the mesentery that can sometimes be associated 
with immunoglobulin G4–related disease. The acute phase 
is characterized by mesenteric fat stranding surrounding 
the vasculature and nodes, typically with a halo of spared fat 
around these structures (ie, the “fat halo” sign). A pseudocap-
sule surrounding the mesenteric fat stranding may be pres-
ent. The chronic phase (ie, sclerosing mesenteritis) is charac-
terized by mass formation with a desmoplastic reaction and/
or calcifications that can lead to venous obstruction, with the 
formation of collateral vessels and tethering of bowel loops 
that can result in bowel obstruction (64,66).

The ascending, descending, and sigmoid mesocolons sup-
port and attach their respective parts of the colon to the poste-
rior abdominal wall. They can be identified by means of their 
vascular landmarks (Table 1) (9,16).

Both the ascending and descending mesocolons are con-
tinuous with the small intestinal mesentery. The sigmoid 
mesocolon is continuous superiorly with the descending me-
socolon and inferiorly with the mesorectum (9), allowing the 
spread of sigmoid colon abnormalities in both the abdomen 
and pelvis (6,8). Locally advanced colon cancer can invade 
surrounding structures, including the mesocolon (Figs 33, 34, 
S13). Direct invasion into the mesocolon can occur if the tu-
mor penetrates through the serosa of the colon and extends 
into the adjacent mesenteric tissues (Fig 33) (67). On CT or 
MR images, features of direct invasion include the loss of the 
fat plane between the tumor and the mesocolon, soft-tissue 
thickening or masses in the mesocolon (Figs 33, 34), and ir-
regularity or distortion of adjacent structures.

Colon cancer invading the mesocolon may lead to regional 
lymph node involvement (Fig 34). Paracolic and intermediate 
mesocolic lymph nodes act as primary collectors of lymphatic 
vessels originating from the colon, channeling lymphatic flow 
into principal nodes at the root of the mesentery. At imaging, 

Table 6: Common Conditions Affecting the Mesentery

Condition Salient Features Imaging Features and Pearls in Diagnosis

Lymphoma Most common solid mesenteric 
neoplasm

Multiple rounded soft-tissue masses, generally demonstrating homogeneous 
enhancement

Can manifest as bulky masses surrounding mesenteric vessels or bowel tissue, 
without ischemia or bowel obstruction (sandwich sign) (Fig 28)

May be associated with increased attenuation of the mesentery (misty mesentery)
Metastases Can spread to the mesentery 

through the multiple pathways 
discussed in detail in this article

Multiplicity is a typical feature
Generally occur in patients with a known primary malignancy
At MRI, increased intrinsic T1 signal intensity may be seen in hemorrhagic metas-

tases or in melanoma metastases
Carcinoid 

tumor
Neuroendocrine tumor typically 

representing metastatic nodal 
spread (Fig 22) of an occult 
primary neuroendocrine tumor 
of bowel

Rounded mass with spiculated margins, and desmoplastic reaction that can lead 
to tethering of adjacent bowel (Fig 29)

Arterial enhancing mass that may show calcifications (Fig 29)
In some cases, a primary bowel tumor is seen as a nodular hypervascular lesion
Primary tumor and metastatic lesions demonstrate uptake at dotatate PET/CT

Mesenteric 
desmoid

Locally invasive fibroblastic tumors
Associated with familial adeno-

matous polyposis and Gardner 
syndrome

Can manifest as discrete or infiltrative masses
Usually low or intermediate T2 signal intensity at MRI, but it can show high T2 

signal intensity due to histologic variability
Can extend across fascial planes

Sclerosing 
mesenteri-
tis

Benign fibrotic or inflammatory 
process

Disease spectrum varies from mes-
enteric panniculitis to retractile 
mesenteritis.

May be immunoglobulin G4–relat-
ed in some cases

Acute phase: mesenteric fat stranding, which surrounds the mesenteric vessels 
and nodes, with typical halo of spared fat surrounding these structures (fat halo 
sign): pseudocapsule surrounding the mesenteric fat stranding

Chronic phase: a mass can form, with a desmoplastic reaction and/or calcifica-
tions; this can lead to venous obstruction, with formation of collaterals and 
tethering of bowel loops, which can cause bowel obstruction

Mesenteric 
trauma or 
injury

Can be an isolated finding or hap-
pen with other injuries

Include mesenteric contusions, 
lacerations, and avulsions and 
can be associated with mesen-
teric vascular injuries and bowel 
ischemia

Imaging findings vary depending on the type of injury
Mesenteric injuries manifest as high-attenuation collection in the mesentery, with 

or without active contrast extravasation (Fig 27)
Associated bowel injury such as a bowel contusion or bowel wall defect or pneu-

moperitoneum may be present
Bucket handle mesenteric tear: avulsion injury of the mesentery leading to sec-

ondary devascularization of the affected bowel segment
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Figure 25.  Pancreatic adenocarcinoma infiltrating the root of the small bowel mesentery and causing occlusion of the superior mesenteric ar-
tery and superior mesenteric vein, with resultant bowel ischemia in a 56-year-old woman. (A, B) Sagittal (A) and coronal (B) contrast-enhanced 
CT images show a low-attenuation pancreatic head mass. The mass infiltrates the root of the small bowel mesentery (black arrows in A and B), 
with abrupt occlusion of both the superior mesenteric artery (black arrowhead in A) and the superior mesenteric vein (black arrowhead in B). 
Dilatation of the main pancreatic duct is also seen in B. There are multiple nonenhancing small bowel loops (white straight arrows in A and B), 
denoting bowel ischemia and/or infarction (confirmed intraoperatively). Normal enhancement of the stomach and duodenum is noted (white 
arrowheads in A and B). (C) Axial contrast-enhanced CT image shows the pancreatic mass (black arrows) encasing the superior mesenteric ar-
tery (black arrowhead) and occluding the superior mesenteric vein, with associated dilatation of the middle colic vein (white straight arrow) and 
right gastroepiploic vein (white arrowhead). Multiple dilated collaterals veins are seen (white curved arrows).

Figure 26.  Illustration shows the transverse meso-
colon and its related structures. The transverse me-
socolon is an important anatomic landmark that has 
interconnections to several peritoneal ligaments, 
mesenteries, and abdominal organs.

these lymph nodes are discernible alongside the branches of 
the superior and inferior mesenteric vessels in the mesoco-
lons (Fig 34) (68).

Direct invasion of the mesocolon by colon cancer may af-
fect the treatment strategy. In these patients, complete exci-
sion of the mesocolon is the preferred treatment option. It 
involves removal of the diseased colon segment, the entire 
mesocolon, and its associated lymph nodes and blood vessels. 
This technique is aimed to improve outcomes and reduce the 
risk of local recurrence compared with traditional colon re-
section techniques (67,68).

Perineural Spread
Perineural spread refers to a process by which malignant cells 
infiltrate nerves and then use them as a conduit for spread 
to nearby tissues or potentially distant sites. This pathway of 
disease spread is not as well understood as other routes (69).

Microscopic perineural invasion is often encountered his-
topathologically before manifesting at imaging, making accu-
rate diagnosis quite challenging. However, macroscopic dis-
ease may appear as nodular thickening of involved nerves or, 
if the nerves themselves are not visible, as abnormal soft-tis-
sue thickening extending along blood vessels adjacent to the 
primary tumor. In pancreatic malignancy, for instance, this 
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type of soft-tissue thickening may be encountered along the 
course of the superior mesenteric artery (Figs 25, S14) (22). 
Additional examples of perineural disease spread in the abdo-
men have been reported in cases of biliary, colorectal, gastric, 
prostatic, and cervical cancers as well as in lymphoma and 
some abdominal sarcomas (59,61–63). Clinically, perineural 
disease spread may manifest with neuropathic pain (70).

Perineural invasion has substantial implications for both 
prognosis and treatment planning. It is generally consid-
ered a poor prognostic factor with a high risk of recurrence 
rate (71). A multidisciplinary approach involving oncologists, 
surgeons, radiologists, and pathologists is often necessary for 
proper diagnosis and management of these cases (22).

Lymphatic and Lymphovascular Spread
Lymphovascular spread refers to disease spread along lym-
phatic channels and small blood vessels in the subperitoneal 
space (Figs 33, S13, S14). Many malignancies can propagate in 
this manner, with malignant cells coursing along lymphatic 
channels and blood vessels in the subperitoneum of multiple 
mesenteries and ligaments (Figs 25, 29, 33, 34, S13, S14) (6,8).

In cases of pancreatic adenocarcinoma, as a pertinent 
example, patterns of subperitoneal lymphovascular spread 
are determined by the site of the primary tumor. In cases in-
volving the head or uncinate process, tumor spread usually 
occurs along the superior mesenteric artery and the root of 
the mesentery (Figs 25, 27), while body and tail tumors often 

Figure 27.  Subperitoneal disease 
spread in a 63-year-old man with a 
history of pancreatic adenocarcino-
ma. Axial contrast-enhanced CT image 
shows a large heterogeneously en-
hancing pancreatic head mass (arrow) 
spreading along the root of the small 
bowel mesentery and the transverse 
mesocolon, as evidenced by encase-
ment of the superior mesenteric vein 
(black arrowhead) and middle colic 
vein (white arrowhead).

Figure 28.  Blunt abdominal trauma in a 39-year-old 
man who presented after being an unrestrained backseat 
passenger in a high-speed motor vehicle crash. Axial con-
trast-enhanced CT image shows a large triangular-shaped 
area of high attenuation involving the root of the mes-
entery, the surrounding branches of the superior mes-
enteric artery, and the superior mesenteric vein as well 
as the origin of the inferior mesenteric artery (arrows). 
Distal mesenteric vessels are poorly defined. Findings are 
consistent with traumatic injury of the root of the small 
bowel mesentery and the transverse mesocolon.

Figure 29.  Mesenteric lym-
phoma in a 68-year-old woman. 
Sagittal contrast-enhanced 
pretreatment CT image (A) of 
the abdomen shows a large 
conglomerate mass (arrows) 
involving the root of the small 
bowel mesentery and extending 
along the course of the encased 
superior mesenteric vessels. 
The mass was biopsied and con-
firmed to be lymphoma. Sagittal 
posttreatment contrast-en-
hanced CT image (B) shows a 
substantial decrease in the size 
of the mesenteric mass, with 
residual soft tissue encircling 
the superior mesenteric vessels 
(arrowheads).
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involve the celiac, hepatic, and splenic arteries. Encasement 
of the portal vein and its confluence can also be seen.

Tumor cells from primary bowel malignancies may limit 
or obstruct flow in adjacent lymphatic vessels. On CT imag-
es, this can manifest as bowel wall thickening and edema, 
thickened mucosal folds, loss of colonic haustrations, and in-
creased attenuation, or stranding, of surrounding mesenteric 
fat (Figs 33, 34) (6). In advanced cases, nodular tumor depos-
its in the bowel wall, with resulting luminal narrowing (Fig 
21) and regional metastatic lymphadenopathy (Fig 34), can be 
observed (72,73). Similar to perineural disease involvement, 
the presence of lymphovascular spread at imaging portends a 

poor prognosis and may substantially alter management de-
cisions (74).

Conclusion
The anatomy of the peritoneum, subperitoneum, and related 
ligaments and spaces is complex. The peritoneal cavity and 
its fluid flow dynamics, membranes, peritoneal ligaments, 
and subperitoneal spaces form potential spaces and pathways 
for the spread of a myriad of neoplastic and nonneoplastic ab-
normalities. Understanding the embryology, anatomy, and 
various classifications of the peritoneum is crucial for recog-
nizing and accurately describing patterns of disease spread 
in the peritoneum. This structured analysis provides radiol-
ogists with a framework for navigating the complex anatomy 
and patterns of pathologic dissemination in the abdomen and 
pelvis.
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Figure 30.  Mesenteric metastases in a 70-year-old man 
with a history of a small bowel carcinoid tumor. Axial con-
trast-enhanced CT image shows a spiculated mesenteric 
soft-tissue mass (arrow), with associated coarse calcifi-
cations (arrowhead). The primary presumed small bowel 
tumor was not identified radiographically.

Figure 31.  Desmoid tumor in a 33-year-old man 
with a history of familial colonic polyposis and 
both Lynch and Gardner syndromes. Coronal con-
trast-enhanced CT image shows a large solid and 
infiltrative mesenteric mass in the mid abdomen. 
The mass is seen encasing the mesenteric vessels 
and displacing surrounding bowel loops (arrows). 
The mass has an anterior abdominal wall compo-
nent (not shown) that was biopsied and proved to 
represent a desmoid tumor.

Figure 32.  Metastatic 
melanoma to the small 
bowel mesentery in a 
79-year-old man. (A) Axial 
contrast-enhanced CT 
image shows proximal 
small bowel wall nodular 
thickening (arrow). The 
initial differential diagno-
sis included a small bowel 
wall hematoma versus 
a neoplasm. (B) Axial 
T2-weighted MR image 
shows small bowel wall 
thickening and surround-
ing lymphadenopathy. 
Lymph nodes show low 
signal intensity (arrow). 
The mass was biopsied 
and proved to be meta-
static melanoma.
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Figure 34.  Nodal metastasis in the ascending 
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lymph node is bordered anteriorly by the parietal 
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Figure 33.  Sigmoid colon cancer in a 56-year-old 
woman. Sagittal contrast-enhanced CT images show 
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