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ABSTRACT

The peritoneum is a large serosal membrane enveloping the abdomen and pelvic organs and forming the
peritoneal cavity. This complex relationship forms many named abdominopelvic spaces, which are frequently
involved in infectious, inflammatory, neoplastic, and traumatic pathologies. The knowledge of this anatomy is
essential to the radiologist to localize and describe the extent of the disease accurately. This manuscript provides a
comprehensive pictorial review of the peritoneal anatomy to describe pathologic fluid and gas.
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INTRODUCTION

The peritoneum is the largest serosal membrane in the body which lines the abdominal cavity
and intra-abdominal organs. The peritoneum forms a closed cavity in the male and is pierced by
the fallopian tubes in females. The potential space between the parietal (lines the abdominal wall)
peritoneum and the visceral (surrounds the internal organs) peritoneum is termed the peritoneal
cavity. The peritoneum creates a complex relationship with the abdominal viscera by forming the
omentum, mesentery, ligaments, and potential spaces [Figure 1].

These are important when describing intra-abdominal infectious, neoplastic, inflammatory,
and traumatic pathologies. The peritoneal membranes create a lubricated surface by secretion
of a sterile peritoneal fluid which ensures frictionless visceral movement within the abdomen
and aids in the microbial defense.!* While the retroperitoneal spaces are divided into specific
compartments, the spread of intraperitoneal disease is guided by subdiaphragmatic pressures,
bowel peristalsis, and gravitational forces termed cephalic circulation.* The continuous intra-
abdominal pressure and the lymphatic drainage through the subphrenic and submesothelial
lymphatics dictate predictable routes of disease spread.”’!

It is imperative for radiologists to thoroughly understand the complex anatomy of the peritoneal
cavity to localize and assess the extent of the disease precisely. This manuscript provides a
comprehensive pictorial review of peritoneal anatomy. The complexities of peritoneal anatomy
can be demonstrated using three-dimensional imaging modalities such as computed tomography
(CT) and magnetic resonance imaging to describe pathologic fluid and gas.
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Figure 1: Illustrations (a and b) and a normal computed tomography abdomen and pelvis coronal reformatted image (c) reviewing the

anatomy of the peritoneum.

BASIC PERITONEAL EMBRYOLOGY

To thoroughly discuss the embryological anatomy of the
peritoneum, it is best to start with a discussion of the
following terms; ligament, omentum, and mesentery.
A peritoneal ligament comprises two folds of the peritoneum,
suspending an organ within the peritoneal cavity, and they are
usually named after the organs to which they connect.! An
omentum is a specialized ligament that connects the stomach
to another structure within the abdominal cavity.®” A
mesentery is two folds of the peritoneum that suspend
abdominal organs to the retroperitoneum.!

Embryological development of the peritoneum begins
during the gastrulation stage at week 5, during which a disk
of endoderm, ectoderm, and mesoderm layers form.*!'"! The
mesoderm layer differentiates into a lateral plate mesoderm,
paraxial mesoderm, and intermediate mesoderm. Following
this, the two lateral plate mesoderm forms the parietal and
visceral plates, which envelop the amnion and yolk sac. This
parietal plate and the ectodermal layer form the parietal
peritoneum, whereas the visceral plate and the endoderm
develop into the visceral peritoneum.®™ A coelomic cavity
forms following the visceral and parietal plate mesoderm
joining. The primitive gut protrudes into the peritoneal cavity
and its lining mesodermal cells to form the future visceral
peritoneum. The peritoneal ligaments are formed from the
primitive dorsal and ventral mesentery, layers of peritoneum
that suspend the primitive gut tube/gastrointestinal organs
and separate the right and left coelomic cavities.!*!

PERITONEAL SPACES

There are two main compartments to the peritoneal
cavity, separated by the transverse colon and its mesentery
connecting the bowel to the posterior abdominal wall;
they are termed the supramesocolic and inframesocolic
compartments  [Figure 1a].'?  The supramesocolic
compartment is divided into left and right. Multiple
subspaces are subsequently described in.!"*!
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Figure 2: A 32-year-old woman with bowel perforation. Contiguous
computed tomography axial images of the abdomen with IV
contrast (a and b) demonstrating an abscess within the right
subphrenic space (star). The white arrow indicates the falciform
ligament, which separates the right subphrenic space into the right
and left sides.

Figure 3: A 45-year-old man with bowel perforation. (a) Abdominal
computed tomography (CT) scout image and (b) CT abdomen
axial image on lung window demonstrating large volume
pneumoperitoneum within the right subphrenic space (star). The
falciform ligament (arrow) is noted, which separates the right
subphrenic space into the right and left subphrenic spaces.

SUPRAMESOCOLIC COMPARTMENT

The supramesocolic ligaments aid in suspending the gut
tube from the abdominal wall and help delineate peritoneal
compartments.'"¥ The ventral mesentery forms three
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ligaments: Falciform, gastrohepatic, and hepatoduodenal
[Figure 1a]. The dorsal mesentery forms five ligaments named
for the organs/structures that they connect: Gastrophrenic,
gastropancreatic, gastrosplenic, splenorenal, and phrenocolic
[Figure 1a].' The gastrosplenic ligament is frequently a
route of the spread of inflammatory fluid from pancreatitis.
Although not connected to the lesser sac (described below),
fluid is often mistaken for a fluid collection in this space.!'

THE RIGHT SUBPHRENIC SPACE

The subphrenic space is a large compartment separated into
the right and left by the falciform ligament [Figure 1]. The

Figure 4: A 53-year-old man with liver cirrhosis. Computed
tomography abdomen axial image with IV contrast in a patient with
ascites demonstrating the subdivisions of the left subphrenic space.
The star indicates the immediate subphrenic space. The white and
red arrows indicate the left subhepatic and perisplenic spaces.

Figure 5: A 29-year-old woman with tubo-ovarian
abscess. Computed tomography abdomen axial
image with IV contrast demonstrating an abscess
within the immediate left subphrenic space (star).
The white arrow indicates the gastrophrenic ligament.

right subphrenic space is bounded by the diaphragmatic
surface of the right hepatic lobe, the coronary ligament
posteriorly, and the falciform ligament medially."'”) The
falciform ligament attaches the anterior surface of the liver to
the anterior abdominal wall, which contains the obliterated
umbilical vein and is continuous with the ligamentous
venosum. The right subhepatic space is commonly involved
in abdominopelvic infections and seeding from pelvic
malignancy, where the paracolic gutter (described below)
acts as a conduit for disease spread [Figure 2].[1%!%]

Subphrenic abscesses also occur as a complication of
intra-abdominal surgery.”” Absorption of inflammatory
material of the peritoneal cavity through the subphrenic and
submesothelial lymphatics is more prominent on the right;
hence, why right subphrenic abscesses are a more common
occurrence than on the left.?!! It is common to have small
amounts of pathologic fluid accumulate in this space in an
isolation.””” Gas may also accumulate in this space following
hollow visceral rupture [Figure 3]. An important distinction
must be made with intraperitoneal and extraperitoneal free
air related to hollow visceral rupture. Rarely, in these cases,
air may be retroperitoneal and may diffuse between intra-

Figure 6: A 66-year-old male with hepatocellular carcinoma.
(a and b) contiguous computed tomography axial images of the
abdomen with IV contrast demonstrating a ruptured left hepatic
lobe hepatocellular carcinoma (white arrow) and hematoma within
the left subhepatic space (star). The red arrow indicates active
contrast extravasation.

Figure 7: A 30-year-old man with blunt abdominal trauma.
(a and b) Contiguous computed tomography axial images of the
abdomen with IV contrast demonstrating a splenic laceration
(white arrow) and a hematoma in the perisplenic space (star) in a
patient with blunt abdominal trauma. The red arrow indicates the
phrenicocolic ligament.
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Figure 8: A 34-year-old man with bowel perforation.
Computed tomography abdomen axial image with IV
contrast demonstrating an abscess within the anterior
right subhepatic space (star). The white arrow indicates the
gastrohepatic ligament.

Figure 9: A 37-year-old woman with sepsis and intraperitoneal
infection. (a) Computed tomography (CT) abdomen axial image
demonstrating abscess (white arrow) within Morrison’s pouch.
A 40-year-old man status post gunshot wound to the abdomen.
(b) CT abdomen axial image demonstrating blood products
(red arrow) within Morrison’s pouch.

abdominal fascial planes. When air is introduced to these
compartments subcutaneous emphysema, pneumothorax,
and pneumopericardium may ensue, leading to atypical
patient presentations.®

THE LEFT SUBPHRENIC SPACE

The coronary ligament of the left hepatic lobe attaches
superiorly in the midline of the abdomen and is located
more anteriorly than the right coronary ligament.
Thus, pathologic fluid in the left subphrenic space can
communicate throughout the space.’?*?” The left subphrenic
space [Figure 4] is further arbitrarily subdivided into the
immediate subphrenic space, the left subhepatic space, and
the perisplenic space. The phrenicocolic ligament extends
from the splenic flexure to the lateral diaphragm separating
this space from the left paracolic gutter serving as a
potential barrier of pathologic fluid from the left paracolic
gutter.("!

The immediate subphrenic space is located between
the diaphragm and gastric fundus, including the area
anterior to the lateral segment of the left hepatic lobe
[Figure 5]. This space is a common location for fluid,
abscess, hemoperitoneum, and collections from gastric
processes.[?31 The left subhepatic space, also known as the
gastrohepatic space, is located between the lateral segment
of the left hepatic lobe and the stomach [Figure 6]. This
space commonly involves collections from peptic ulcers
(gastric and duodenal) and gallbladder inflammation.
Pathologies of the left lobe of the liver may also involve this
space. The perisplenic space surrounds the spleen and is
bounded inferiorly by the phrenicocolic ligament. This
space is a common location for pathologic fluid abscesses
or blood from injury to the spleen in blunt and penetrating
abdominal trauma [Figure 7].5*¢! The tail of the pancreas

Figure 10: A 62-year-old woman with stage four cholangiocarcinoma. Computed tomography
abdomen and pelvis axial image (a), coronal (b), and sagittal (c) reformatted images demonstrating a
metastatic peritoneal deposit in the posterior right subhepatic space (white arrow). A peritoneal mass
is seen between the liver parenchyma and the right abdominal wall (red arrow). A large metastatic
mass is seen centered within the pelvis (star).
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extends along the splenic vasculature and terminates within
the splenic hilum in close relationship with the perisplenic
space. Pancreatitis can rarely (1-5%) affect this space by
causing splenic abscess, hemorrhage, infarction, vascular
injury, or intrasplenic pseudocyst.”!

THE RIGHT SUBHEPATIC SPACE

The right subhepatic space [Figure 1] is inferiorly limited
by the transverse colon, mesentery, and the peritoneum of
the right kidney.?**! The right hepatic lobe is anterior to
this space.*! This space is subdivided into anterior and
posterior compartments. The anterior right subhepatic space
is posterior to the porta-hepatis and communicates with
the lesser sac (described below) through the foramen of
Winslow [Figure 8].11*!

The posterior right subhepatic space is the hepatorenal fossa
or Morrison pouch, the most dependent space in the supine
patient [Figure 9]. An abscess may develop in this area
following surgery or non-surgical etiologies.***! This space
has implications in evaluating patients with blunt abdominal
trauma as it is the typical site of fluid accumulation in
cases of liver injury."? The posterior right subhepatic
space may be site for peritoneal involvement in metastatic
carcinoma [Figure 10].

THE LESSER SAC

The lesser peritoneal sac, or the omental bursa, is the space
between the stomach and the pancreas and comprises the
lesser and greater omentum [Figure 1b and c].***! The lesser
sac communicates with the remainder of the peritoneal
cavity through the epiploic foramen of Winslow.[*” The
foramen of Winslow is bordered anteriorly by the portal

Figure 11: A 52-year-old-man with pancreatitis.
Computed tomography abdomen axial image with
IV contrast demonstrating a small fluid collection
in the superior recess of the lesser sac (white arrow).

triad (hepatic artery, portal vein, and common bile duct) and
posteriorly by the inferior vena cava. The anterior border of
the lesser sac includes the gastrohepatic and hepatoduodenal
ligaments along with the stomach, greater omentum, and
lesser omentum. The transverse colon/transeverse mesentery,
pancreas, superior aspect of the left kidney, and diaphragm
form the posterior border of this space."” Isolated fluid
within the lesser sac raises concern for the pathology of
organs located within the space, such as perforated peptic
ulcer disease, pancreatitis, or cholecystitis. Still, it may
represent post-operative fluid from a gastric or hepatobiliary
surgery.[4*! Three recesses are present within the lesser sac,
termed the superior, inferior, and splenic recesses.*>* The

Figure 12: A 49-year-old man with a history of
pancreatitis. Computed tomography abdomen
axial image with IV contrast demonstrating a
pancreatic pseudocyst (star) in the inferior recess
of the lesser sac.

= ¥
‘ - _‘/
Figure 13: A 63-year-old man with hemorrhagic
pancreatitis. Computed tomography abdomen axial image

with IV contrast demonstrating a pseudocyst in the splenic
recess of the lesser sac (star).
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Figure 14: A 53-year-old woman with disseminated TB and peritoneal ascites. (a through c)
Contiguous computed tomography axial images of the abdomen with IV contrast demonstrating

omental thickening (white arrows).

Figure 15: A 60-year-old male with stage four bladder carcinoma.
Axial (a) and coronal reformatted image (b) demonstrating nodular
thickening at the bladder dome (red arrow), omental metastasis
(white arrows). Of note is a large metastatic deposit within the
small bowel mesentery (star) and innumerable enlarged mesenteric
lymph nodes.

superior recess surrounds the medial aspect of the caudate
lobe of the liver and is separated from the splenic recess by
the gastropancreatic fold [Figure 11]. The inferior recess
separates the stomach from the pancreas and transverse
mesocolon [Figure 12]. The splenic recess extends across the
midline of the abdomen into the splenic hilum [Figure 13].

MESENTERIES AND INFRAMESOCOLIC
COMPARTMENTS

The dorsal mesentery forms the greater omentum, transverse
mesocolon, small bowel mesentery, and sigmoid mesocolon.
The greater omentum is a large apron-like fold containing
four layers connecting the greater curvature of the stomach
to the transverse colon, anterior to the small bowel [Figure 1b
and c]. The greater omentum contains mainly fat in addition
to blood vessels and lymphatics.">* On CT, the greater
omentum appears as a band of fatty tissue posterior to the
anterior abdominal wall. Various pathologic processes, such
as malignant peritoneal deposits, may alter the appearance
of the greater omentum giving it a nodular or mass-like
appearance [Figures 14 and 15].5!

The transverse mesocolon arises from the anteroinferior
border of the pancreas, suspending the transverse colon
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Figure 16: A 4l-year-old man with blunt abdominal trauma.
(a and b) Contiguous computed tomography axial images of the
abdomen with IV contrast (a and b) demonstrating hematoma in
the transverse mesocolon (stars).

Figure 17: A 44-year-old man with blunt

abdominal trauma. Computed tomography
abdomen axial image with IV  contrast
demonstrating a hematoma within the small
bowel mesentery (star).

from the posterior abdominal wall, and it contains the
middle colic vessels. Due to its proximity, this structure is
commonly involved in pancreatic and colonic diseases such
as pancreatitis and colonic trauma [Figure 16].54

The small bowel mesentery suspends the bowel from the
retroperitoneum and extends from the ligament of treitz
to the ileocecal valve. This mesentery contains the superior
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mesenteric vessels and lymph nodes.* The small bowel
mesentery is frequently involved in traumatic, benign, and
malignant pathologic processes. Blunt abdominal trauma
may lead to mesenteric infiltration/stranding early or frank
hematoma [Figure 17].05%575]

The paracolic gutters reside laterally along the ascending
and descending colon [Figure 18]. The paracolic gutters
freely communicate with the pelvis and are commonly a
conduit for the metastatic spread in the abdominopelvic
malignancy.®>*! An additional intraperitoneal recess termed
the intersigmoid recess is in the undersurface of the sigmoid
mesocolon and is a common space for pathologic fluid to
collect [Figure 19].

Figure 18: A 47-year-old man with bowel perforation.
Computed tomography abdomen axial image with IV
contrast demonstrating contrast extravasation into the
right and left pericolic gutters (white arrows).

Figure 19: A 43-year-old man with blunt abdominal
trauma. computed tomography abdomen axial image
with IV contrast demonstrating a hematoma within
the intersigmoid recess (star).

PELVIC LIGAMENTS AND SPACES

Like the ligaments within the abdomen, the pelvis contains
ligaments that anchor the organs to the abdominal wall,
termed the broad, round, and umbilical ligaments [Figure 20].
The broad ligament is a large drape that extends from the
uterus to the pelvic side wall and may be involved in pathologic
processes of the pelvis.*!) The round ligament attaches the
uterine cornua, travels to the pelvic sidewall and inguinal

Peritoneom
Fallopian tube

Broad ligament

Ovarian
ligament
Presacral
space

Round ligament
of uterus

Peritoneal
cavity

= Recto-uterine
pouch

umbilical
ligament

=Vesico-uterine
ouch
s Rectovaginal

Prevesical septum

space - .
B B Vesicocervical
Pubis symphsis septum

Figure 20: Illustration demonstrating the ligaments and peritoneal
spaces of the pelvis.

Figure 21: A 57-year-old woman with large volume peritoneal ascites.
(a-d) Contiguous computed tomography axial images of the abdomen
with IV contrast in a patient with large volume ascites, which well
delineates the pelvic ligaments. Arrow in image (a) indicates the
broad ligament. Arrow in image (b) indicates the round ligament.
Arrows in image (c) indicate the paired medial umbilical ligaments.
Arrow in image (d) indicates the median umbilical fold.
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canal, and ultimately terminates in fibers ending in the mons
pubis.®? The lateral, medial, and median umbilical folds are
peritoneal reflections over the deep inferior epigastric vessels,
obliterated umbilical arteries, and urachus, respectively. These
ligaments are well delineated in a patient with abdominopelvic
ascites [Figure 21]. The rectouterine pouch (pouch of Douglas)
is bounded anteriorly by the broad ligament and uterus and is
the women’s most dependent portion of the pelvis [Figure 20].
This space is commonly filled with pathologic fluid in the
setting of pelvic infection and malignancy.**** This space is
synonymous with the rectovesical space in males anteriorly
bounded by the bladder. As such, this space can accumulate
fluid dependently within the pelvis.©]

CONCLUSION

When describing the extent of abdominopelvic disease, a
thorough understanding of the complexities of peritoneal
anatomy is essential to the radiologist. Knowledge of the
peritoneal spaces may help localize the pathologic organ
of interest in subtle isolated fluid collections within the
abdomen or pelvis. This profound anatomical knowledge can
also be imperative when predicting the metastatic spread of
abdominopelvic malignancy.
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