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Abstract
The spread of tumor in the peritoneum can be under-
stood, although it is a complex organ. A study of its 
embryology, anatomy and function is of clear benefit. 
It is formed from a network of folds, reflections, and 
potential spaces produced by the visceral and parietal 
peritoneum. These folds and reflections begin as a 
dorsal and ventral mesentery, supporting the primitive 
gut in early embryologic development. The dorsal mes-
entery connects the stomach and other organs to the 
posterior abdominal wall, while the ventral mesentery 
connects the stomach to the ventral abdominal wall. 
As the embryo develops, there is further organ growth, 
elongation, cavitation and rotation. The dorsal and 
ventral mesentery also develops along with the viscera, 
forming ligaments, mesenteries, omenta and potential 
spaces from the resulting reflections and folds. These 
ligaments, mesenteries, and omenta, support and nur-
ture the organs of the peritoneum, providing a highway 
for arteries, veins, nerves and lymphatics. The potential 
spaces created from these folds and reflections of the 
visceral and parietal peritoneum are also important to 
realize. For example, the transverse mesocolon divides 
the peritoneal cavity into a supramesocolic and inframe-
socolic space in the abdomen and paravesicular spaces 
within the pelvis. The falciform ligament is well known 

in the supramesocolic space, dividing it further into a 
left and right compartment. Knowledge of the peritoneal 
vascular anatomy is beneficial in locating the spaces and 
ligaments about the peritoneum. For example, identify-
ing the left gastric artery or vein will lead to the gastro-
hepatic ligament, which is part of the supramesocolic 
space. Besides serving a life sustaining role, the multiple 
compartments, ligaments, mesenteries and omenta 
within the peritoneum can also facilitate the spread of 
disease. Tumors can spread directly from one organ to 
another, seed metastatic deposits in the peritoneal cav-
ity, and travel through the lymphatic or hematogenous 
route to invade other organs in the peritoneum.
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INTRODUCTION
The peritoneum is indeed complex. To discern the spread 
of  tumor in the peritoneum, one must understand its 
embryology, anatomy and function. It is a formed from 
a complex network of  parietal peritoneum lining the ab-
dominal wall and the visceral peritoneum covering the ab-
dominal and pelvic organs. It reflects and folds as it covers 
the visceral organs, forming potential spaces between its 
lining along the abdominal and pelvic walls. Additionally, 
the ligaments, mesenteries and omenta are also formed 
from its reflections over the abdominal and pelvic viscera.

The network of  reflections, folds, boundaries and 
potential spaces serves a physiologic and life sustaining 
role[1]. It also bridges the retroperitoneum to the peritone-
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um. However, it can act as a potential pathway for disease 
spread within the peritoneum and between the perito-
neum and retroperitoneum via the subperitoneal space.

Primary tumors of  the peritoneum are rarely encoun-
tered[2]. More commonly there will be metastases from 
cancers such as the stomach, colon, ovary, pancreas and 
lymphoma. With advancement in cross sectional imaging 
such as ultrasound, computed tomography (CT), magnetic 
resonance imaging and positron emission tomography/
CT, the peritoneal spread of  tumor can now be evaluated; 
improving screening, staging and detection for tumor re-
currence.

ANATOMY
Embryology
The peritoneum arises from a single layer of  mesothelial 
cells. There is then a submesothelial layer of  connec-
tive tissue containing blood vessels, lymphatics, collagen, 
elastic fibers, and fibroblast-like cells[3]. The subperitoneal 
space is formed from the submesothelial layer of  con-
nective tissues. It is a space that serves as a contiguous 
highway between the ligaments, mesenteries, omenta, ab-
dominal wall and retroperitoneum.

The embryologic development of  the peritoneum 
is complex and a detailed account of  its formation is 
not the purpose of  this article[3-7]. In short, the primitive 
gut is supported and suspended by a dorsal and ventral 
mesentery, which divides the peritoneum into a left and 
right cavity. The dorsal mesentery connects the stomach 
and the remainder of  the primitive gut to the posterior 
abdominal wall. On the other hand, the ventral mesen-
tery is discontinuous, only connecting the stomach to the 
ventral abdominal wall. Communication between the left 
and right peritoneum is possible because the ventral mes-
entery is absent from the lower abdomen.

The dorsal mesentery contains the pancreas and spleen 
and allows for their development. The dorsal mesentery 
associated with the spleen and pancreas will later develop 
into the gastrosplenic and splenorenal ligament. The liver 
is supported and grows along the ventral mesentery, con-
versely. The ventral mesentery anterior to the liver and 
attaching it to the abdominal wall will later become the 
falciform ligament. The gastrohepatic and hepatoduode-
nal ligament will develop from the ventral mesentery that 
is between the liver and stomach.

Further organ development, growth, elongation, cavi-
tation, and rotation bring about the adult peritoneum. 
(Figures 1 and 2). The formation of  the lesser and greater 
sac and their communication via the Foramen of  Win-
slow is also a result of  the maturing of  the peritoneum.

Visceral and parietal peritoneum 
The parietal peritoneum is defined as that part of  the lin-
ing along the anterior abdominal wall, the anterior surface 
of  the retroperitoneum, and undersurface of  the hemi-
diaphragms[8]. The visceral peritoneum is continuous with 
the parietal peritoneum, but covers the visceral organs 
and forms the mesenteries and omenta.

The greater peritoneal cavity is a closed continuous 
space in males, but is discontinuous in females at the ostia 
of  the oviducts. The ostia provides a communication be-
tween the peritoneum and extraperitoneum[3]. 

The organs in the peritoneum are supported by liga-
ments, mesenteries and omenta. These structures are formed 
from double folds of  the peritoneum (Figures 3 and 4). The 
small bowel, for example, is suspended in place in the ab-
dominal cavity by the mesentery. The ligaments, mesentery, 
and omenta also serve as conduits and support for arteries, 
vein, nerves and lymphatics. Boundaries and interconnect-
ing compartments are also arranged by these structures.

Supramesocolic and inframesocolic space
The transverse mesocolon divides the peritoneum into 
the supramesocolic and inframesocolic space[4] (Figure 4). 
The supramesocolic space is further divided into the left 
and right supramesocolic space by the falciform ligament. 
Furthermore, the left supramesocolic space is further sub-
divided into the anterior and posterior perihepatic space, 
while the right supramesocolic space divides into the an-
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Figure 1  Embryologic development and rotation of the peritoneal structures 
to the eventual adult position. The liver fills and moves to the right side of the 
peritoneal cavity as it grows. The spleen moves likewise to the left. GHL: Gastro-
hepatic ligament; GSL: Gastrosplenic ligament; SRL: Splenorenal ligament.
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Figure 2  Peritoneal structures in the adult position after growth and rota-
tion. GHL: Gastrohepatic ligament; GSL: Gastrosplenic ligament; SRL: Splenore-
nal ligament.



terior perihepatic space and a posterior perihepatic space 
known as the lesser sac. The Foramen of  Winslow allows 
communication between the right and left supramesocolic 
space and between the lesser sac and remainder of  the 
peritoneal cavity or greater sac.

Inferior to the transverse mesocolon is the inframeso-
colic space. It is divided into the left and right inframeso-
colic space by an obliquely oriented small bowel mesentery.

Prominent supporting ligaments in the supramesocolic 
space include the hepatoduodenal ligament, gastrohepatic 
ligament, gastrosplenic ligament and splenorenal ligament. 
The root of  the mesentery, jejunal mesentery, ileal mesen-
tery, ascending mesocolon, descending mesocolon, sigmoid 
mesentery, and the pelvic floor and peritoneal folds are the 
corresponding ligaments in the inframesocolic space. 

The location and relationships of  the ligaments, mes-
entery, and omenta can be identified by certain landmarks, 
mostly vasculature (Tables 1 and 2). For example, the 

gastrohepatic ligament contains the left gastric artery. It, 
therefore, can be identified by locating the said artery.

Paravesicular spaces
The peritoneum continues its coverings in the pelvis, 
forming additional boundaries and compartments with 
reflections and folds[9-11]. Indentations made along the 
parietal peritoneum of  the anterior pelvic wall by the 
urachus, obliterated umbilical arteries, inferior epigastric 
vessels and bladder divides the pelvic peritoneum into the 
anterior and posterior paravesicular spaces (Figure 5). 

The anterior paravesicular space is further subdivided 
into the lateral inguinal fossa, medial inguinal fossa and 
supravesicular space, each of  which is demarcated by the 
lateral, medial, and median umbilical folds. These umbili-
cal folds can be located by the inferior epigastric artery, 
obliterated umbilical artery and urachus respectively. The 
internal inguinal ring lies within the lateral inguinal fossa 
and the femoral ring lies within the medial inguinal fossa.
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Figure 3  Diagrammatic representation of the peritoneal structures in sagit-
tal view.

Table 1  Supramesocolic ligaments, their organ association and identifying vasculature

Ligament Organ association Landmark vasculature

Gastrohepatic ligament Left hepatic lobe to the stomach’s lesser curvature Left gastric artery and vein
Hepatoduodenal ligament Hepatic hilum to the lesser curvature of the stomach Extrahepatic bile ducts, hepatic artery, and portal vein
Gastrocolic ligament Greature curvature of the stomach to the transverse colon Right and left gastroepiploic arteries
Greater omentum From transverse colon covering the small bowel like an apron Epliploic and branches of the gastroepiploic arteries
Gastrosplenic ligament From fundus and proximal body of stomach to splenic hilum Short gastric and left gastroepliploic arteries
Splenorenal ligament Connects spleen to tail of pancreas Distal splenic artery or proximal splenic vein

Table 2  Inframesocolic compartment, organ association and their landmark vasculature

Ligament Organ association Landmark vasculature

Root of mesentery Transverse duodenum to right iliac fossa Superior mesenteric and ileocolic artery and veins
Jejunal mesentery Root of mesentery to jejunal bowel Jejunal artery and vein 
Ileal mesentery Root of mesentery to ileal bowel Ileal artery and veins 
Ascending mesocolon Root of mesentery to ascending colon Right colic and cecal artery and vein
Descending mesocolon Base of transverse mesocolon to descending colon Left colic artery and vein
Sigmoid mesocolon Root of sigmoid mesocolon Sigmoid and superior hemorrhoidal artery and vein

Right subphrenic
space

Right subhepatic
space

Right paracolic gutter

Right inframesocolic
gutter

Left inframesocolic gutter

Root of transverse 
mesocolon

Left subphrenic space

Lesser sac
Gastrosplenic ligament

Root of small bowel 
mesentery

Left paracolic gutter

Root of sigmoid mesocolon

Supramesocolic space
Inframesocolic space

Figure 4  Coronal view of the peritoneal spaces and attachments within 
the supramesocolic and inframesocolic spaces.
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In males, the posterior paravesicular space is subdivided 
into the rectovesicular and pararectal space by the peritoneal 
coverings of  the rectum and bladder. In females, peritoneal 
coverings of  the uterus divide the rectovesicular space into 
the vesicouterine and rectouterine space (cul-de-sac) (Figure 6).

These potential spaces in the pelvis formed by extension 
of  the peritoneal coverings can be easily delineated with the 
accumulation of  ascites and other disease process within the 
pelvis (Figure 7). 

SPREAD OF DISEASE
The multiple potential spaces, ligaments, mesenteries 
and omenta support and nourish the peritoneal organs. 

However, this complex network of  spaces and supporting 
structures also can serve as conduits for the spread of  dis-
ease, including tumor. There are four pathways of  tumor 
spread in the peritoneum[1,12]. First, contiguous spread of  
tumor from one organ to another can occur directly via the 
serosa. Tumor can also spread directly from one noncon-
tiguous organ to another via the subperitoneal space along 
the ligaments, mesenteries and omenta. Second, tumor can 
spread by intraperitoneal seeding along the flow of  ascitic 
fluid. Tumor spread along the lymphatics is the third route. 
Finally, tumor can embolize via the hematogenous route.

Direct spread
Tumors of  the stomach, colon and pancreas commonly 
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Figure 5  The paravesicular spaces in schematic cross section. The anterior paravesicular space is divided into the supravesicular space, medial inguinal fossa 
and lateral inguinal fossa. The supravesicular space lies in between the medial umbilical fold. The lateral umbilical fold divides the medial and lateral inguinal fossa.
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Figure 6  Posterior paravesicular spaces. Sagittal view of the male (left) and female (right) pelvis demonstrates the peritoneal covering of the superior bladder, 
uterus and upper one-third of the rectum.
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spread directly to contiguous and noncontiguous organs 
by means of  the direct route[13]. For example, gastric can-
cer can spread to the left lobe of  the liver via the gastrohe-
patic ligament. Evaluation of  the left gastric artery, which 
is in the gastrohepatic ligament, is necessary as disease can 
be expected to spread directly via this pathway, especially 
when tumor involves the lesser curvature of  the stomach 
(Figure 8).

“Omental caking” occurs when direct tumor spread 
involves the gastrocolic ligament, greater omentum or 
transverse mesocolon[14] (Figure 9). Again, carcinoma of  the 
stomach, pancreas and colon can present in such a fashion.

The hepatoduodenal ligament, which contains the 
portal triad of  bile duct, hepatic artery and portal vein, is 
also a roadway for the direct spread of  tumor. It should 
be evaluated for the spread of  pancreatic cancer to the 
liver (Figure 10).

Furthermore, the root of  the mesentery enables de-
livery of  tumor from lymphoma, carcinoid, or pancreatic 
cancer. The root of  the mesentery extends from the 
horizontal portion of  the duodenum and fans out to the 

iliac fossa. Soft tissue thickening, tethering of  bowel and 
perivascular encasement can be anticipated along the root 
of  the mesentery as seen on imaging (Figure 11)[1].

Intraperitoneal seeding
The location of  intraperitoneal spread of  disease is influ-
enced by gravity and the negative subdiaphragmatic pres-
sure caused by respiratory motion[1]. The circulation and 
pooling of  ascites in dependent compartments and recess-
es of  the peritoneum will also spread and deposit tumor.

The pouch of  Douglass/rectovesicular space, right lower 
quadrant at the inferior junction of  the small bowel mes-
entery, right paracolic gutter, and superior aspect of  the 
sigmoid mesocolon are common sites for intraperitoneal 
deposition of  tumor.

Intraperitoneal metastases can manifest as soft tissue 
nodules or mass-like plaques on imaging such as CT. Pa-
rietal peritoneal involvement can be seen as smooth or 
nodular thickening with enhancement on CT imaging with 
intravenous contrast. Associated ascites are often present.

Tumors such as serous cystandenocarcinoma, carcinoid 
and less commonly gastric and colon cancer can produce 
calcified peritoneal metastatic deposits[15]. Mucin may occa-
sionally also calcify. Mucin associated with pseudomyxoma 
peritonei from rupture of  mucinous cystadenoma/cyst-
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Figure 7  Computed tomography with intravenous contrast. Thirteen years 
old with rhabdomyosarcoma. The anterior paravesicular spaces are well de-
fined with ascites. The lateral umbilical fold (containing the inferior epigastric 
vessels, arrow) divides the lateral and medial inguinal fossa. In between the 
medial umbilical fold (containing the obliterated umbilical vein, arrowhead) is 
the supravesicular fossa.

Figure 8  Computed tomography with intravenous contrast. Metastatic gas-
tric cancer involves a 66-year-old man. Tumor spreads along the gastrohepatic 
ligament from the stomach. This is evidenced by soft tissue infiltration of tumor 
along the left gastric artery, with loss of a normal fat plane (arrow).

Figure 9  Computed tomography with intravenous contrast. There is “omental 
caking” (arrow) in a patient with spread of colon cancer. Ascites is also present.

Figure 10  Computed tomography with intravenous contrast. Intrahepatic 
cholangiocarcinoma spreads along the hepatoduodenal ligament in a 63-year-
old female (arrow).
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adenocarcinoma of  the ovary or appendix exerts pressure 
upon the visceral organs. This can be seen as scalloping 
defects along the surface of  organs such as the liver, spleen 
or bowel surface[16] (Figure 12). Unlike ascites, the pressure 
from mucin will prevent bowel from floating upwards.

Lymphatic spread 
Lymphatic channels are ubiquitous along the ligaments 
and mesenteries of  the peritoneum and can serve as routes 
for spread of  disease[17] (Figure 13). However, tumor 
spread in the peritoneum via the lymphatics plays a minor 
role. It is, nevertheless, commonly seen with lymphoma, 
especially non-Hodgkin’s lymphoma. Lymphomatous in-
volvement and spread along the ligaments and mesentery 
are seen as round or oval mass, often with displacement 
of  the adjacent bowel. The mesenteric and retroperitoneal 
lymphadenopathy may be separated by a fat plane of  the 
anterior pararenal space, the so called “sandwich sign”[18] 
(Figure 14). 

Hematogenous spread
Finally, intra-abdominal and extra-abdominal tumors can 
spread to the peritoneum via the hematogenous route. 

This is commonly seen in melanoma, breast and lung can-
cer (Figure 15). The embolic metastatic focus can begin as 
small nodule with eventual growth. Ulceration or thicken-
ing can been seen when there is bowel wall involvement. 
Abdominal pain may ensue as a result of  intussusception. 
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Figure 11  Computed tomography with intravenous contrast. Metastatic 
disease spreads along the mesenteric root in a 62-year-old with pancreatic 
cancer. This is seen as soft tissue infiltration along the SMA (arrow). The SMV 
is occluded and not seen.

Figure 12  Computed tomography with intravenous contrast. Pseudo-
myxoma peritonei from appendiceal carcinoma in a 66-year-old male seen as 
hypodense collections scalloping and exerting pressure on the surface of the 
bowel (arrows).

A

B

Figure 13  Schematic example of the ubiquitous lymphatic channels and 
nodes along the mesentery. A mass in the rectosigmoid colon (labeled A) 
can spread superiorly along the lymphatic highway of the sigmoid mesocolon 
(arrow). Likewise, a mass located in the cecum can spread along the lymphatic 
channels of the ileocolic mesentery (labeled B).

Figure 14  Computed tomography with intravenous contrast in a 66-year-
old with lymphoma. Enlarged lymph nodes along the mesentery represent 
lymphatic spread of disease (arrow). Retroperitoneal lymphadenopathy is also 
present (arrowhead).

Figure 15  Computed tomography with intravenous contrast. There is 
hematogenous spread of disease to the root of the mesentery in a 21-year-old 
with melanoma (arrow).
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CONCLUSION
The peritoneum is indeed a complex organ. An adequate 
understanding of  its embryology and anatomy enables 
evaluation of  tumor spread within the peritoneum. The 
peritoneal coverings, reflections and cavities form po-
tential spaces and pathways for the spread of  tumor and 
other disease processes. Methods of  tumor spread within 
the peritoneum involves direct spread, intraperitoneal 
seeding, utilizing the lymphatic route or hematogenously.
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