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Pathways for the Spread of Disease 
in the Abdomen and Pelvis

James A. Brink and Brent J. Wagner

6.1  Introduction

Disease may spread through the abdomen and pelvis by a 
variety of mechanisms. For example, intra-abdominal malig-
nancies may metastasize through hematologic routes, and 
tumors may spread by directly invading adjacent tissues and 
organs or via the lymphatic system. When tumors break 
through the visceral peritoneum, they may also spread via 
intraperitoneal seeding. While hematologic spread of disease 
is beyond the scope of this chapter, direct invasion, lym-
phatic extension, and intraperitoneal seeding will be dis-
cussed relative to the anatomy that guides these pathways for 
the spread of disease in the abdomen and pelvis [1].

Direct invasion and lymphatic extension occur through the 
peritoneal ligaments and mesenteries that interconnect the 
abdominal viscera with other organs in the abdomen and pel-
vis, the retroperitoneum, and the body wall. Moreover, these 
structures guide the flow of peritoneal fluid through the abdo-
men and pelvis, thereby dictating the routes of spread through 
intraperitoneal seeding. In short, understanding these pathways 

for the spread of disease ties closely to a clear understanding of 
a ligamentous anatomy of the abdomen and pelvis.

6.2  Peritoneal Ligaments as Conduits 
for the Spread of Disease

The upper abdominal viscera is interconnected by three pairs 
of ligaments: the gastrohepatic and hepatoduodenal liga-
ments (that together comprise the lesser omentum), the gas-
trosplenic and splenorenal ligaments, and the gastrocolic 
ligament and transverse mesocolon. Each of these ligamen-
tous pairs contains one ligament that bridges to the retroperi-
toneum: the hepatoduodenal ligament, the splenorenal 
ligament, and the transverse mesocolon. Thus, disease from 
the abdominal viscera may spread to the retroperitoneum 
and vice versa through these ligamentous pairs.

6.2.1  Gastrohepatic and Hepatoduodenal 
Ligaments

The gastrohepatic and hepatoduodenal ligaments form an 
important pathway of disease from the lesser curvature of the 
stomach to the porta hepatis and retroperitoneum. The gas-
trohepatic ligament extends from the lesser curvature of the 
stomach to the porta hepatis, inserting into the fissure for the 
ligamentum venosum. Containing the left gastric artery, the 
left gastric vein or coronary vein, and associated lymphatics, 
the gastrohepatic ligament may be recognized on cross- 
sectional imaging as the fatty plane connecting the lesser 
curvature of the stomach to the left lobe of the liver and con-
taining these vessels (Fig. 6.1). Nodes in the gastrohepatic 
ligament are typically 8 mm or less in diameter, somewhat 
smaller than elsewhere in the abdomen [2]. Care must be 
taken to avoid misidentifying unopacified loops of bowel, 
the pancreatic neck, or the papillary process of the caudate 
lobe as enlarged nodes in the gastrohepatic ligament [3, 4].
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A unique feature of the gastrohepatic ligament is continu-
ity of its subperitoneal areolar tissue with the perivascular 
fibrous capsule of the liver (Glisson capsule). This anatomic 
continuity provides a direct pathway for the spread of disease 
from the gastric lesser curvature into the left hepatic lobe via 
the gastrohepatic ligament and vice versa. Both neoplastic 
and inflammatory conditions can spread in this fashion 
(Fig. 6.2). Gastric and esophageal cancer commonly spread 
via lymphatic extension and direct invasion through the gas-
trohepatic ligament, allowing these tumors to spread to the 

liver, and conversely hepatoma and cholangiocarcinoma may 
spread to the stomach through these pathways as well.

The free edge of the gastrohepatic ligament is the hepato-
duodenal ligament, and together, the gastrohepatic and hepa-
toduodenal ligaments comprise the lesser omentum. The 
hepatoduodenal ligament is the thickest ligament in the upper 
abdomen owing to the portal structures that it contains: the 
portal vein, the hepatic artery, the common bile duct, and 
associated lymphatics. The hepatoduodenal ligament extends 
from the porta hepatis to the flexure between the first and sec-
ond duodenum forming a tent-like structure that extends from 
superior to inferior as it courses from anterior to posterior. 
The foramen of Winslow, or epiploic foramen, lies immedi-
ately posterior to the ligament connecting the right posterior 
perihepatic space with the lesser sac [5]. Here, nodes at the 
base of the hepatoduodenal ligament at the epiploic foramen 
(in the portocaval space) can be quite prominent in size 
and still normal. These nodes can be up to 2.0 cm in trans-
verse dimension and up to 1.5 cm in anteroposterior dimen-
sion and still be normal. Pathology within these nodes may be 
difficult to identify but may be suggested when the nodes 
assume a more spherical shape or have central necrosis [6, 7].

A host of neoplastic and inflammatory conditions spread 
commonly via the hepatoduodenal ligament from the porta 
hepatis to the retroperitoneum, following antegrade flow of 
lymphatic fluid from the liver and biliary tree to nodes sur-
rounding the duodenum and pancreas. However, lymphatic 
extension can also occur in a retrograde fashion through these 
lymphatics, originating from disease in nodes surrounding 
the superior mesenteric artery, as may occur in pancreatic and 
colon cancer, and spreading up the lymphatic channels in the 
hepatoduodenal ligament to the liver (Fig. 6.3).

Structures intimately related to the hepatoduodenal liga-
ment may also spread via direct invasion through the ligament, 
as occurs commonly with gastric cancer arising in the lesser 
curvature and spreading to peripancreatic and periduodenal 
lymph nodes via the gastrohepatic and hepatoduodenal liga-
ments. Many inflammatory conditions also spread commonly 
through the hepatoduodenal ligament including inflammatory 
processes within the gall bladder and biliary tree. Pancreatitis 
may also spread via this pathway as well. Occasionally, vascu-
lar complications may be seen in the hepatoduodenal ligament 
related to both malignant and inflammatory conditions cours-
ing through it. These include portal vein thrombosis as well as 
hepatic arterial pseudoaneurysms [1, 5].

6.2.2  Gastrosplenic and Splenorenal 
Ligaments

An important highway of disease is provided in the left upper 
abdomen by the gastrosplenic and splenorenal ligaments, con-
necting the gastric greater curvature to the splenic hilum and 
the retroperitoneum, respectively (Fig. 6.4). The gastrosplenic 

Fig. 6.1 Transaxial CT image demonstrates the gastrohepatic ligament 
(GHL), seen as a fatty plane interposed between the lesser curvature of the 
stomach and the lobe of the liver. The GHL contains the left gastric artery 
(arrow), the left gastric vein (coronary vein), and associated lymphatics

Fig. 6.2 Transaxial CT image demonstrates a heterogenous mass 
(arrow) centered in the gastrohepatic ligament (GHL), with invasion of 
the left hepatic lobe and the stomach. Prospectively, it was unclear as to 
the organ of origin, but it proved to be a hepatoma extending through 
the GHL to involve the stomach
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ligament is a rather thin delicate structure that  connects the 
superior third of the greater curvature of the stomach to the 
splenic hilum. This ligament contains the left gastroepiploic 
and short gastric vessels and their associated lymphatics. The 
gastrosplenic ligament can direct diseases arising in the stom-
ach to the splenic hilum, and both neoplastic and inflamma-
tory disease may invade the spleen via this pathway.

Posteriorly and medially, the gastrosplenic ligament is 
continuous with the splenorenal ligament. Once disease 
reaches the splenic hilum from the stomach via the gastro-
splenic ligament, it may turn and extend to the retroperito-
neum via the splenorenal ligament. Here, disease may 
surround and invade the pancreatic tail and compromise the 
splenic artery and splenic vein (Fig. 6.5) [8, 9]. Just as gastric 
disease can spread to the retroperitoneum via this ligamen-
tous pair, both inflammatory and neoplastic disease of the 
pancreas may spread in the opposite direction to the splenic 
hilum and greater curvature via the splenorenal and gastro-
splenic ligaments, respectively [1].

6.2.3  Gastrocolic Ligament and Transverse 
Mesocolon

As the gastrohepatic and hepatoduodenal ligaments in the 
right abdomen and the gastrosplenic and splenorenal liga-
ments in the left abdomen form important pathways of 
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Fig. 6.4 The gastrosplenic ligament (GSL) and splenorenal ligament 
(SRL) comprise the left wall of the lesser sac and provide a conduit for 
the spread of metastatic disease from the greater curvature of the stom-
ach to the retroperitoneum and vice versa (Reprinted with permission 
from Myers MA. Dynamic Radiology of the Abdomen: Normal and 
Pathologic Anatomy, New York: Springer, 1994)

a b

Fig. 6.3 Transaxial CT images through the porta hepatis (a) and the 
uncinate process (b) demonstrate bulky lymphadenopathy (arrows) in 
the hepatoduodenal ligament (HDL) in a patient with gallbladder carci-

noma. Tumor has spread bidirectionally within the HDL proximally (a) 
and distally to the insertion of the HDL on the second portion of the 
duodenum
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disease from the upper abdominal viscera to the retroperi-
toneum, the gastrocolic ligament and transverse mesocolon 
form a similar pathway in the mid-abdomen. The gastrocolic 
ligament (greater omentum) connects the inferior two thirds 
of the greater curvature of the stomach to the transverse 
colon (Fig. 6.6). On the left, the gastrocolic ligament is con-
tinuous with the gastrosplenic ligament, and on the right, it 
ends at the gastroduodenal junction near the hepatoduodenal 
ligament. Embryologically, the gastrosplenic ligament gives 
rise to the gastrocolic ligament and the transverse mesocolon 
in the adult, with fusion of the anterior and posterior leaves 
of the embryonic gastrosplenic ligament. In consequence, 
the gastrocolic ligament has a potential space within it that 
can fill with fluid when tense ascites in the lesser sac dis-
sects open this potential space. This can result in a cyst-like 
appearance within the gastrocolic ligament/greater omentum.

The gastrocolic ligament contains the gastroepiploic ves-
sels and associated lymphatics which can help identify the 
ligament as the fatty plane connecting the stomach to the 
transverse colon. Both benign and malignant diseases from 
the inferior two thirds of the greater curvature of the stomach 
may spread to the transverse colon via this pathway, and vice 
versa (Fig. 6.7). The transverse mesocolon completes the 
pathway from the stomach to the retroperitoneum in the mid- 
abdomen; disease involving the stomach and transverse colon 
are connected via the gastrocolic ligament, and disease 
involving the transverse colon and pancreas/retroperitoneum 

are connected by the transverse mesocolon. In addition, the 
greater omentum continues inferior to the transverse colon as 
a fatty veil that forms an important nidus for carcinomatosis, 
as commonly occurs with ovarian, gastric, colon, and pancre-

a b

Fig. 6.5 Transaxial CT images through the gastrosplenic ligament 
(GSL) (a) and the splenorenal ligament (SRL) (b), in a patient with 
lymphoma. Tumor is seen within the GSL, interposed between the gas-

tric greater curvature and the spleen (a), and within the SRL, encasing 
the splenic vasculature (b)
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Fig. 6.6 The gastrocolic ligament (GCL) joins the greater curvature of 
the stomach (G) to the transverse colon (TC). In concert with the trans-
verse mesocolon, a pathway of disease is formed between retroperito-
neal structures such as the pancreas (P) and the duodenum (D) to the 
anterior aspect of the intraperitoneal cavity (Modified from Langman J., 
Medical Embriology, New York: Saunders, 1971)
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atic cancers [10, 11]. Sometimes, gastroepiploic collaterals 
may be recognized in the gastrocolic ligament which should 
raise concern about the possibility of splenic venous compro-
mise as what commonly occurs in pancreatic carcinoma.

The transverse mesocolon connects the transverse colon 
to the retroperitoneum but also forms a broad conduit for 
disease across the mid-abdomen; bare areas link the pancreas 
to the transverse colon, spleen, and small bowel (Fig. 6.8). 
The transverse mesocolon is continuous with the phrenico-
colic ligament and the splenorenal ligaments in the left abdo-
men, with the small bowel mesentery in the mid-abdomen, 
and with the duodenocolic ligament in the right abdomen. 
The transverse mesocolon may be recognized as the fatty 
plane that connects the transverse colon to the  retroperitoneum 
at the level of the uncinate process of the pancreas. As this 
structure lies commonly in a paracoronal orientation, recog-

nition of the middle colic vessels and associated lymphatics 
within the mesocolon can aid in its identification. Pancreatic 
disease, both benign and malignant, often spreads ventrally 
into the transverse mesocolon and then on to the transverse 
colon (Fig. 6.9). Pancreatitis often results in adjacent fluid 
collections that can dissect open the potential space within 
the transverse mesocolon formed by fusion of the anterior 
and posterior leaves of the embryonic gastrosplenic liga-
ment. Free fluid in the lesser sac is often confused with con-
tained fluid collections within the transverse mesocolon.

The duodenocolic ligament, the right edge of the trans-
verse mesocolon, forms an important pathway for the spread 
of right colon cancers via lymphatic drainage from the right 
colon passing through this ligament. Tumors of the right 
colon may spread via these lymphatics to deposit in nodes 
around the duodenum and pancreas [1]. Gastric outlet 
obstruction may occur once this adenopathy becomes suffi-
ciently severe to obstruct the second duodenum explaining 
how cancers of the right colon may result in upper gastroin-
testinal obstruction on rare occasion.

6.3  Peritoneal Spaces as Pathways 
for the Spread of Disease

Peritoneal fluid flows naturally through the peritoneal spaces 
that are defined by the peritoneal ligaments and mesenteries 
in the abdomen and pelvis. However, certain neoplastic and 
inflammatory conditions within the peritoneal cavity may 
leverage this natural flow of peritoneal fluid to spread through-
out the peritoneal spaces. Tumors that arise from the perito-
neal lining or break through the visceral peritoneum may 
shed their cells directly into the peritoneal fluid. Similarly, 

Fig. 6.7 Transaxial CT image through the gastrocolic ligament (GCL) 
demonstrates a gastric ulcer extending into the GCL (black arrow) with 
associated inflammation in the greater omentum (white arrows)
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Fig. 6.8 The transverse mesocolon (TM) provides an important con-
duit for the spread of disease across the mid-abdomen. It is continuous 
with the splenorenal ligament (SRL) and phrenicocolic ligament (PCL) 
on the left and with the duodenocolic ligament on the right. In its mid-
portion, it is continuous with the small bowel mesentery (SBM) 
(Reprinted with permission from Myers MA. Dynamic Radiology of 
the Abdomen: Normal and Pathologic Anatomy, New York: Springer, 
1994)

Fig. 6.9 Transaxial CT image through the transverse mesocolon 
(TMC) in a patient with pancreatic adenocarcinoma demonstrates inva-
sion of the TMC with necrotic tumor (arrows). The tumor in the TMC 
has fistulized with the transverse colon resulting in gas accumulating 
within the necrotic debris
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inflammatory processes within the peritoneal cavity may also 
leverage this natural flow of ascitic fluid and spread through-
out the peritoneal spaces of the abdomen and pelvis. A thor-
ough knowledge and understanding of this anatomy can help 
narrow the differential diagnosis for intra- abdominal patholo-
gies and may help radiologists better predict the organ of ori-
gin and likely route of spread for certain conditions (Fig. 6.10).

6.3.1  Left Peritoneal Space

The left peritoneal space is comprised of four compartments: 
the left anterior perihepatic space, the left posterior perihe-
patic space (gastrohepatic recess), the left anterior sub-
phrenic space, and the left posterior subphrenic space 
(perisplenic space).

Anteriorly, the left peritoneal space extends to the right as 
the left anterior perihepatic space, ventral to the left lobe of 
the liver. It is bounded laterally on the right by the falciform 
ligament and on the left by the anterior wall of the stomach. 
Posteriorly, it extends along the diaphragm and is limited by 
the left coronary ligament, the left superior extension of the 
bare area of the liver (Fig. 6.11a).

Along the medial margin of the left hepatic lobe, the left 
anterior perihepatic space turns to form the left posterior 
perihepatic space as it extends along the inferior margin of 
the left hepatic lobe posteriorly, deep into the fissure for the 
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Fig. 6.11 Left (a) and right (b) perihepatic spaces. The left and right 
perihepatic spaces are bounded posteriorly by the coronary ligaments. 
The reflections of the coronary ligaments mark the site of the nonperi-
tonealized “bare area” of the liver (LL left lobe of the liver, LK left 

kidney, S stomach, TC transverse colon, P pancreas, D duodenum, Lu 
lung, L liver [right lobe], A adrenal, K kidney, C colon) (Reprinted with 
permission from Myers MA. Dynamic Radiology of the Abdomen: 
Normal and Pathologic Anatomy, New York: Springer, 1994)
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Fig. 6.10 Posterior peritoneal reflections and recesses. Intraperitoneal 
fluid flows naturally from the pelvis to the upper abdomen. Flow occurs 
preferentially through the right rather than left paracolic gutters owing 
to the broader diameter of the right gutter. In addition, flow in the left 
paracolic gutter is cut off from reaching the left subphrenic space by the 
phrenicocolic ligament. The transverse mesocolon divides the abdomen 
into supra- and inframesocolic spaces. In the right inframesocolic 
space, fluid is impeded from draining into the pelvis via the small bowel 
mesentery. Owing to natural holdup of fluid at the root of the small 
bowel mesentery and sigmoid mesocolon, these structures are naturally 
predisposed to involvement with serosal-based metastases in the setting 
of peritoneal carcinomatosis (Reprinted with permission from Myers 
MA. Dynamic Radiology of the Abdomen: Normal and Pathologic 
Anatomy, New York: Springer, 1994)
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ligamentum venosum. Also known as the gastrohepatic 
recess, the left posterior perihepatic space is bounded on the 
left by the lateral wall of the stomach and is juxtaposed to the 
anterior wall of the duodenal bulb, the anterior wall of the 
gallbladder, and the porta hepatis [8]. Fluid in the gastrohe-
patic recess is separated from fluid in the superior recess of 
the lesser sac by the lesser omentum as it inserts into the fis-
sure for the ligamentum venosum. Fluid collections in the 
gastrohepatic recess are relatively easy to drain owing to the 
lack of intervening structures between this space and the 
body wall, along the medial margin of the left hepatic lobe. 
Conversely, fluid collections in the lesser sac may be more 
difficult to approach percutaneously owing to the presence of 
intervening vasculature in the lesser omentum.

Laterally in the left abdomen, the left anterior subphrenic 
space connects with the left anterior perihepatic space 
across the mid-abdomen. This space is cut off from the left 
paracolic gutter by the phrenicocolic ligament, unlike the 
right subphrenic space which communicates freely with the 
right paracolic gutter. Thus, fluid can accumulate within the 
left anterior subphrenic space by passing ventral to the 
stomach, but once it enters this space, it is relatively static 
owing to the phrenicocolic ligament. Thus, fluid in the left 
anterior subphrenic space is a common site for peritoneal 
carcinomatosis and abscess formation consequent to perito-
nitis [12].

The posterior extension of the left anterior subphrenic 
space is the left posterior subphrenic space also known as the 
perisplenic space (Fig. 6.12). The bare areas of the spleen 

that result from insertion of the gastrosplenic and splenore-
nal ligaments into the splenic hilum may be highlighted by 
fluid that surrounds the spleen within the perisplenic space 
[13–15]. Superiorly, the perisplenic space surrounds com-
pletely the upper margin of the spleen [16].

6.3.2  Right Peritoneal Space

The right peritoneal space is comprised of three compart-
ments: the right subphrenic space/right anterior perihepatic 
space, the right posterior perihepatic space (hepatorenal 
recess/Morison’s pouch), and the lesser sac.

The right subphrenic space surrounds the upper margin of 
the liver, separating it from the right hemidiaphragm 
(Figs. 6.11b and 6.12). Posteriorly and medially, the right 
coronary ligament (bare area of the liver) forms the postero-
medial border of the right subphrenic space [17] (Fig. 6.13).

Inferior to the right coronary ligament, the hepatorenal 
recess (Morison’s pouch) is the medial extension of the right 
subphrenic space, located between the right lobe of the liver 
and the anterior border of the kidney.

The lesser sac is the leftward extension of the right poste-
rior perihepatic space/hepatorenal recess/Morison’s pouch 
as it extends through the foramen of Winslow. The lesser sac 
is comprised of superior and inferior recesses [9, 18]. Fluid 
in the superior recess of the lesser sac surrounds the caudate 
lobe producing a reverse C-shaped configuration as it sur-
rounds this structure (Figs. 6.14 and 6.15). A raised perito-
neal reflection along the posterior aspect of the lesser sac 
serves as an anatomic boundary that separates the superior 
from the inferior recesses. This gastropancreatic plicae con-
tains the proximal left gastric artery and may be recognized, 
particularly when surrounded by ascitic fluid in the superior 
and inferior recesses.

The inferior recess of the lesser sac is bounded laterally 
by the gastrosplenic and splenorenal ligaments, inferoposte-
riorly by the transverse mesocolon, and anteriorly by the 
stomach. Percutaneous drainage of fluid in lesser sac collec-
tions is problematic owing to the presence of abdominal 
organs, ligaments, and mesenteries that surround both supe-
rior and inferior recesses completely [19].

6.4  Concluding Remarks

Upper abdominal disease may spread from the upper 
abdominal organs to the retroperitoneum and vice versa via 
the gastrohepatic and hepatoduodenal ligaments in the right 
abdomen, the gastrosplenic and splenorenal ligaments in the 
left abdomen, and the gastrocolic ligament and transverse 
mesocolon in the mid-abdomen. Disease in any of these 
ligamentous pairs can suggest the organ of origin and, in 

Fig. 6.12 Transaxial CT image from a patient with carcinomatosis sec-
ondary to gastric cancer demonstrates fluid in the left posterior sub-
phrenic space (black arrow) and fluid in the right and left anterior peri-
hepatic spaces, separated by the falciform ligament (white arrows)
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some cases, the location of the disease within the organ. 
Peritoneal ligaments and mesenteries also guide the flow of 
intraperitoneal fluid throughout the peritoneal spaces that 
they define. Neoplastic and inflammatory diseases that arise 
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Fig. 6.14 The boundaries of the superior recess of the lesser sac may 
be recognized when fluid engulfs the caudate lobe. The lesser omentum 
separates this fluid from fluid in fissure for the ligamentum venosum 
which is in continuity with the left posterior perihepatic space (gastro-
hepatic recess) (IVC inferior vena cava, Ao aorta) (Reprinted with per-
mission from Myers MA. Dynamic Radiology of the Abdomen: Normal 
and Pathologic Anatomy, New York: Springer, 1994)

Fig. 6.15 Transaxial CT image through the superior recess of the 
lesser sac in a patient with gallbladder cancer (same patient as is illus-
trated in Fig. 6.3). Malignant ascites has accumulated in the superior 
recess of the lesser sac (arrows), seen with a characteristic reverse 
C-shaped configuration surrounding the caudate lobe

a b

Fig. 6.13 Coronal (a) and sagittal (b) reformatted CT images from a patient with peritoneal mesothelioma demonstrate fluid in the right sub-
phrenic space (white arrows) bounded posteriorly by the right coronary ligament (black arrow)
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de novo or extend into the peritoneal cavity may spread 
through these spaces and deposit in predictable areas within 
the peritoneal cavity.
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Key Points

• Disease may spread through the abdomen and 
 pelvis by the following mechanisms:
via the bloodstream
via lymphatic extension
via direct invasion
via intraperitoneal seeding

• Direct invasion and lymphatic extension occur com-
monly through the peritoneal ligaments and mesen-
teries that interconnect the abdominal viscera

• Intraperitoneal spread occurs by seeding the perito-
neal cavity with cells that spread via the natural 
flow of peritoneal fluid via the peritoneal spaces
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Take-Home Message

A thorough understanding of the peritoneal ligaments 
and mesenteries as well as the peritoneal spaces that 
they define can inform the pathways by which inflam-
matory and neoplastic diseases may spread throughout 
the abdomen and pelvis.
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