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Abstract: The peritoneal cavity (cavum peritonei) is
incompletely divided into spaces and recessus (or fos-
sae), which are playing an important role in health and
disease. Peritoneal subspaces are determined by the
parietal attachments of the abdominal organs, the liga-
ments and mesenteries. These include the splenorenal,
the falciform, the triangular, the gastrosplenic, the phre-
nicocolic and the gastrocolic ligaments; the greater
omentum and the lesser omentum (formed by the gas-
trohepatic and hepatoduodenal ligaments); the small
bowel mesenterium and the mesocolon. These ligaments
and mesenteries divide the peritoneal cavity into several
distinct anatomic and functional regions. The suprame-
socolic compartment is divided into a bilateral subphre-
nic space and a subhepatic space continuing into the
lesser sac (bursa omentalis). The inframesolic compart-
ment is divided into a left and right region by the
mesentery. The right paracolic gutter communicates
with the pelvis and with the right suphrenic space. The
left paracolic gutter is separated from the left subphre-
nic space by the phrenocolic ligament. The peritoneal
space is virtual, is completely occupied by the intraab-
dominal organs and can only be visualized by radiolo-
gical means in the presence of air (organ perforation),
liquid (ascites, pus, bile, gastrointestinal fluids) or
tumor invasion. Peritoneal morphology has numerous
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pathophysiological implications: it impacts on the pro-
pagation of intraabdominal infections, determines the
spreading of peritoneal metastasis and can cause
bowel volvulus. Internal hernias can arise at the junc-
tion between intraperitoneal and extraperitoneal bowel
segments, in particular into the left paraduodenal reces-
sus. Knowledge of peritoneal morphology is a precondi-
tion for developing locoregional therapeutic strategies
in peritoneal disease and for effective peritoneal
dialysis.

Keywords:
peritoneum

anatomy, morphology, pathophysiology,

Introduction

The peritoneal cavity (cavum peritonei) is the portion of
the abdominal cavity delineated by the peritoneum.
Beyond this cavity is placed the subperitoneal (or retro-
peritoneal) space. The peritoneal cavity is delineated by
the parietal peritoneum and the visceral peritoneum and
is a closed anatomic space. An open anatomic commu-
nication with the external environment is only present in
women through the genital canal (continuum of the
tubes, uterus and vagina) [1]. This communication is
indeed a precondition for the transport and the feconda-
tion of ovula. In the presence of sexually transmitted
diseases, pathogens might migrate along this path into
the peritoneal space and cause a tubo-ovarial abscess or
peritonitis [2].

Visualization of the peritoneal space

Under physiological conditions, the peritoneal space is
completely occupied by the intraabdominal organs. Thus,
the peritoneal space is virtual and cannot be visualized
by radiological means. This space only becomes apparent
under pathological conditions, in the presence of gas,
liquid or tumor.
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Pneumoperitoneum

The presence of free air within the peritoneal space
(“pneumoperitoneum”) is always abnormal and is usually
caused by perforation of a hollow organ. Expansion of
a gas within the peritoneal cavity, e.g. following a perfora-
tion of a gastric ulcer, is independent from gravity.
Radiological features of hollow organ perforation include
the presence of free gas or fluid within the supra- and/or
inframesocolic compartments, segmental bowel wall thick-
ening, bowel wall discontinuity, stranding of the mesen-
teric fat and abscess formation [3]. Historically, induction
of a pneumoperitoneum with 500 to 1,000 mL air 24 h
before plain abdominal X-ray was used until the 1960s as
an aid to visualize indirectly the abdominal organs [4].

Liquid

Under physiological conditions, a volume of about 1 L of
peritoneal fluid is produced within 24 h [5]. This peritoneal
fluid is reabsorbed by the subperitoneal lymphatic chan-
nels. Only a capillary film of serous fluid (approximately
50-100 mL) separates the parietal and visceral layers of
peritoneum from one another and lubricates the peritoneal
surfaces [6]. This volume increases considerably under
pathological conditions such as portal hypertension,
portal venous thrombosis, malignant ascites, peritonitis,
etc.. The peritoneal reflections that form the peritoneal
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ligaments, mesenteries, and omenta and the natural flow
of peritoneal fluid determine the route of spread of intra-
peritoneal fluid and disease processes within the abdom-
inal cavity [7]. Starting from the organ of origin, the flow of
the pathological liquids within the peritoneal cavity is
directed by the body position, the anatomy of the liga-
ments and mesenteries and intraabdominal pressure gra-
dients (Figure 1B). As a rule, secondary to gravity,
intraperitoneal fluid flows predominantly into the decline
regions of the abdomen. In the upright position, most fluid
accumulates in the pelvis, whereas in the supine position
most fluid is found in the right and left paracolic gutter
and in the pelvis [8].

Tumor invasion

Malignant tumor (peritoneal metastasis, peritoneal carci-
nomatosis, malignant peritoneal mesothelioma, primary
adenocarcinoma of the peritoneum) or tumors of inter-
mediate malignity (pseudomyxoma peritonei) can also
invade the peritoneal spaces and make them visible by
radiological means (CT-scan, MRI, etc.). Exfoliated tumor
cells are transported throughout the peritoneum by phy-
siological peritoneal fluid and disseminate within the
abdominal cavity. Extensive seeding of the peritoneal
cavity by tumor cells is often associated with ascites,
particularly in advanced, high-grade serous ovarian car-
cinomas [5].

Figure 1: The peritoneal cavity is divided into several anatomic compartments by the ligaments and mesenteries.

(A) Peritoneal spaces, organs in place. The supramesocolic compartment is divided into a bilateral subphrenic space and a subhepatic space
continuing into the lesser sac. The inframesolic compartment is divided into a left and right region by the mesentery. (B) The movement of fluids
within the peritoneal cavity is determined by the peritoneal compartments. Note the large volume and the anatomic boundaries of the lesser sac.
Yellow: parietal areas covered with peritoneum. Brown: bare parietal areas. BA: bare area of the right diaphragm. Adapted from Ref. (8).
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Divisions and compartments of the
peritoneal cavity

The peritoneal cavity (cavum peritonei) is incompletely
divided into spaces and fossae (or recesses), which are
playing an important role in the circulation of the intra-
peritoneal fluid and the spreading, respectively limitation
of infections. The anatomy of the peritoneal spaces is
determined by the parietal attachments of the organs.
Peritoneal ligaments are double layers or folds of perito-
neum that support a structure within the peritoneal cav-
ity; omentum and mesentery are specifically named
peritoneal ligaments. Most abdominal ligaments arise
from the ventral or dorsal mesentery [7]. They include
the triangular ligament, the falciform ligament, the sple-
norenal ligament, the gastrosplenic ligament, the phreni-
cocolic ligament, the gastrocolic ligament, the greater
omentum, the lesser omentum (formed by the gastrohe-
patic ligament and hepatoduodenal ligament), and the
transverse mesocolon [9].

The transverse colon and mesocolon are the major
landmarks dividing the peritoneal cavity into suprameso-
colic and inframesocolic compartments. On the anterior
aspect of the liver, the supramesolic compartment is
divided into the left and tight subphrenic spaces by the
falciform ligament. The subhepatic space, including the
lesser sac, is located under the liver. The inframesocolic
compartment is subdivided by the root of the small intes-
tine mesentery into the right and the left inframesocolic
space and into the pelvis. These spaces are illustrated in
Figure 1.
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Right subphrenic space (Figure 1A, pink)

The right subphrenic space is located underneath the
right diaphragm. It does not communicate with the left
subphrenic space since the falciform ligament attaches
ventrally to the anterior abdominal wall and divides the
supramesocolic compartment. The right subhepatic space
continues caudally lateral to the liver to the right para-
colic gutter, located between the ascending colon and the
lateral abdominal wall.

Subhepatic space (Figure 1A, yellow)

The right subhepatic space continues medially through
the foramen of Winslow (epiploic foramen) to the lesser
sac (bursa omentalis). The organs surrounding the lesser
sac are the spleen on the left, the stomach and duode-
num anterior and right, the transverse colon anterior,
and the pancreas on its posterior aspect (Figures 1B
and 2).

The lesser sac is a potentially large cavity with var-
ious recesses into the subphrenic area cranially and into
the greater omentum caudally (Figure 3). The left gastric
artery, when it arises from the celiac artery, divides the
lesser sac into a superior and inferior fossa, forming the
gastropancreatic plica. The superior recess (a), located to
the left of the gastropancreatic plica, is the most volumi-
nous of the recesses and extends between the caudate
lobe of the liver and the diaphragm. Further recesses are
the inferior duodenal fossa (b), the retroduodenal fossa
(c) and the paraduodenal fossa (d).

Figure 2: Anatomy of the lesser sac.

The left panel shows the insertions of the trans-
verse mesocolon and of the mesentery and their
anatomic relationship with the duodenum. The
arrow shows the foramen Winslow behind the
hepatoduodenal ligament. VMS: superior mesen-
teric vein. AMS: superior mesenteric artery. The
right panel shows a sagittal section of the lesser
sac (*). S: stomach, C: colon, D: duodenum.
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Figure 3: Peritoneal compartments in the left upper abdomen
(detailed view).

The left subphrenic space is separated from the left paracolic gutter
by the phrenicocolic ligament, en extension of the greater omentum.
Note the virtual space between stomach and the spleen: the super-
ficial peritoneal layer contains the short gastric vessels, the pos-
terior peritoneal layer contains the splenic vessels. Abbreviations:
LS: lesser sac; LSC: left subphrenic compartment; LCG: left colic
gutter; LIMC: left inframesocolic compartment. #: gastro-omental
vessels; +: splenic vessels.

Left subphrenic space (Figure 1A, brown)

The left subphrenic space is separated from the left para-
colic gutter by the phrenicocolic ligament and the right
subphrenic recess by the falciform ligament (Figure 3).
This space contains the gastrohepatic fossa, the gastro-
splenic recessus and the splenorenal recessus located in
the dorsal part. The splenorenal fossa extends anteriorly
and medially behind the tail of the pancreas. The sple-
norenal fossa is in continuity with the left subphrenic
space but is separate from the lesser sac. Posteriorly,
the falciform ligament is in continuity with the left and
right triangular ligaments. Together with the ligamentum
falciforme, the triangular ligaments are suspending the
liver and attach on the bare area of the diaphragm. The

DE GRUYTER

left triangular ligament is formed by the fusion of the
inferior and superior reflections of the coronary liga-
ments. It is short and does not compartmentalize the
left subphrenic space. The right triangular ligament is
formed by the fusion of the superior and inferior reflec-
tions of the right coronary ligament. Unlike the left trian-
gular ligament, the right triangular ligament is long and
separates the right subphrenic space from the right sub-
hepatic space [7], forming the Morison pouch.

On the basis of theoretical morphological knowledge,
it can be postulated that a gastric cancer will spread into
the left rather than into the right subphrenic space.
Recently, results of peritoneal cytology in three abdom-
inal compartments (left subphrenic space, and right sub-
hepatic space and pelvis) were compared in 1,039
patients with primary gastric adenocarcinoma; 11%
patients had at least one positive cavity. Positive cytology
in more than one compartment was significantly asso-
ciated with a poorer prognosis [10]

Greater omentum

Whereas the mesocolon transversum divides the peritoneal
cavity in the sagittal plane, the greater omentum divides
this cavity in the frontal plane. The greater omentum is
formed by 4 adherent serosal layers and is covering ante-
riorly the most part of the inframesocolic compartment [11].
It originates on the greater gastric curvature and is vascu-
larized by branches of the right and left gastroepiploic
arteries. It crosses the transverse colon and descends in
front of the abdominal viscera, occasionally down to the
symphysis. The omental portion between the stomach and
the colon is called the gastrocolic ligament, and the por-
tion below the colon is the apron [12]. The omentum is
attached to various organs. On the left side, an extension of
the gastrocolic ligamentum may lie over the anterior sur-
face of the stomach, or over the anterior part of the spleen.
The omentum forms the ligament between the spleen and
stomach (gastrosplenic ligament) and attaches the spleen
to the dorsal abdominal wall. Although the greater omen-
tum is mobile and can patch on several organs in case of
disease, it is not able to move actively. However, the
greater omentum is able to encapsulate intraperitoneal
collections of pus as well as infarcted organs [13].

Lesser omentum

The lesser omentum attaches the small curvature of the
stomach and the duodenal bulb to the inferior aspect of
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the liver. The lesser omentum is formed by the gastro-
hepatic and hepatoduodenal ligaments, which are in
anatomic continuity. The hepatoduodenal ligament con-
tains the portal vein, the hepatic artery and the common
bile duct. The gastrohepatic ligament contains the coron-
ary vein and left gastric artery; it is very thin and trans-
lucid; however, in an autopsy series, normal anatomy
was found in only 9%, the remaining presenting some
variations from this, many of direct surgical importance,
in particular the presence of one or two aberrant hepatic
arteries in 37 % of cases [14].

Left inframesocolic space (Figure 1A, green)

The left infracolic space is located between the small
bowel mesentery and the mesentery of the colon descen-
dens and of the sigmoid colon. The sigmoid mesentery is
located obliquely in front of the iliosacral joint and this
mesentery has a remarkable degree of mobility so that
this bowel segment can be found in various locations
within the peritoneal cavity. Because of this mobhility,
the sigmoid mesentery can also rotate along its own
vascular axis, creating a sigmoid volvulus [15].

Right inframesocolic space (Figure 1A, beige)

The right infracolic space is limited by the caecum, the
ascending colon, the mesoappendix and by the small
bowel mesentery to the left. The ileum and the appendix
always have a mesenterium. The caecum and the ascend-
ing colon are only partially covered by the peritoneum
and their posterior aspect is often in direct contact with
the posterior abdominal wall (fixed caecum). However, it
is not rare to observe a true caecal mesentery, in such
case the caecum is partially covered by the peritoneum.
The caecum can then be very mobile and, as the colon
sigmoid, it can rotate on its root, creating a volvulus [16].

The visceral peritoneum represents about 70 % of the
total peritoneal surface. Since the mesojejunum and
mesoileum build the largest part of the visceral perito-
neum, a bowel perforation into the right or left inframe-
socolic space always results clinically into a severe,
diffuse peritonitis. In the presence of a diffuse peritonitis,
abdominal lavage is a common surgical practice, but few
studies have been conducted to assess its efficacy at
removing cells from the abdominal cavity, particularly
during laparoscopic surgery [17]. Abdominal lavage has
also be proposed as a mean of reducing postoperative
tumor recurrence, and its favorable role has been
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confirmed in a recent meta-analysis [18]. However, wash-
ing for peritoneal lavage is likely to be limited to a limited
space, in particular when it is performed laparoscopically
without opening the ligaments and mesenteries.

Left and right paracolic gutters

The lateral recesses of the pelvis merge cranially to the
right and left paracolic gutters. The right paracolic gutter
is a relatively wide space between the ascending colon
and the lateral abdominal wall. It is in continuity with the
right subphrenic space and continues cranially lateral to
the liver to the right hemidiaphragm. Therefore, an infec-
tion can progress cranially along the right paracolic gut-
ter up to the liver. The posterior access to the right
diaphragm is narrowed by the nude area and forms the
hepatorenal fossa (or Morison pouch). The left paracolic
gutter is a narrow space lateral to the descending colon
and this gutter is limited cranially by the phrenicocolic
ligament, so that there is no anatomic continuity with the
left subphrenic space.

Purulent peritonitis from acute left colon diverticuli-
tis is a relatively common presentation of diverticular
disease. Historically the treatment was surgical removal
of the segment involved (so-called Hartmann procedure).
Nowadays, therapy is depending on the severity of diver-
ticulitis, as defined by the Hinchey classification [19]. In
particular, laparoscopic peritoneal lavage has been pro-
posed as a lesser invasive treatment option in Hinchey
stage 3. A recent meta-analysis showed that in acute
perforated diverticulitis with purulent peritonitis laparo-
scopic lavage is comparable to sigmoid resection in term
of mortality but it is associated with a significantly higher
rate of reoperations and a higher rate of intra-abdominal
abscess [20]. It is unlikely to find an explanation for these
contrasting results in various severity grades, since all
patients had a Hinchey stage III. Another, more likely
explanation would be different locations in the colon
sigmoid (proximal vs. distal, medial vs. lateral, anterior
vs posterior) determining spreading into specific morpho-
logic spaces. Knowledge and integration of anatomic
criteria could further refine the current tailored approach
of severe diverticulitis (resection vs. drainage vs lavage).

Pelvic space

The pelvic space is the most caudal space in the perito-
neal cavity. The pelvis contains anteriorly the urinary
bladder, most part of which is covered by the
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peritoneum. In women, the uterus and the tubes are
located within a large transverse peritoneal fold dividing
the pelvis into an anterior and posterior part. The pelvic
space is divided ventrally by the remnant of the urachus
(median umbilical ligament), the obliterated umbilical
arteries (medial umbilical ligament), and the lateral
umbilical ligaments (inferior epigastric vessels) into five
fossae: the right and left lateral and medial inguinal
fossae and the supravesical fossa. The peritoneal fossae
of the pelvis continue laterally as the paravesical fossae,
and dorsally in the male as the rectovesical fossa and in
the female as the cul-de-sac (Douglas pouch) and the
uterovesical fossa. The pelvic peritoneal space is usually
occupied by small bowel loops [21].

Metastatic spreading is varying with tumor histology:
whereas adenocarcinoma predominantly metastasizes to
the liver, mucinous colorectal cancers and signet-ring can-
cers more frequently develop peritoneal metastases [22].
Metastatic spread is also varying with the primary tumor
localization, with a high rate of abdominal metastases in
colon cancer patients, whereas rectal cancer patients more
often develop metastases at extra-abdominal sites (liver
and lung) [23]. Colon cancer may metastasize within the
abdominal cavity, giving rise to transcoelomic ovarian
metastases, which are frequently detected together with
peritoneal metastases. Peritoneum and ovaries are often
considered a continuum and have a common embryologic
origin (intermediate plate of the mesoderm), which differs
from the digestive tube (lateral plate of the mesoderm).
Ovarian metastases are substantially more common
among women with colon than rectal cancer. Colorectal
metastasis to the ovary is bilateral in 43 % of cases [24].

This anatomic continuity between the right colon and
the pelvis also plays an important role in the case of
female infertility. In a large case-control study, whereas
no excess risk of tubal infertility was associated with a
simple appendectomy without rupture. Ruptured appen-
dix increases the relative risk of tubal infertility [25]. In
cohort studies investigating risk factors for infertility, the
strongest correlation (OR 7.2) with anamnestic factors
was a history of complicated appendicitis [26].

Peritoneal recessus and fossae

Besides the compartments defined above, organs, mesen-
teries, vascular folds and traction folds build into several
larger and less pronounced peritoneal cul-de-sacs (fos-
sae, recessus and/or fovea). For example, the peritoneal
recessus (Figure 3) beyond the gastrosplenic ligament
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and ahead of the splenorenal ligament is a frequent
route for subperitoneal spread of pancreatitis-related
fluid. The splenorenal ligament is the most dorsal aspect
of the dorsal mesentery. It contains the pancreatic tail
and splenorenal collateral vessels in patients with portal
hypertension [7].

Rarely, these recessus can be the origin and the
localization of internal abdominal hernias. Internal her-
nias are rare with a postmortem incidence below 1% [27]
and are in an estimate of 0.2 and 4.1% the cause of all
intestinal obstructions [28].

Left paraduodenal recessus (Figure 4A)

The ascending duodenum emerges beyond the upper part
into the peritoneal space, giving rise to the proximal
jejunum. At this place is located a peritoneal pocket,
the left paraduodenal recessus. The left paraduodenal
recessus can be divided into smaller fossae: the superior
duodenal fossa, the inferior duodenal fossa, the retro-
duodenal fossa and the paraduodenal fossa (d).

Sigmoidal recessus (Figure 4B)

The fairly constant, but sometimes only indicated, sigmoid
recessus is found on the outside of the colon sigmoideum,
approximately in its middle. Hernias of the sigmoid meso-
colon account for 6% of internal hernias [29]. Hernias of
the sigmoid mesocolon can be classified into intersigmoid,
transmesosigmoid and intramesosigmoid hernias [30].

Supravesical recessus (Figure 4C)

The supravesical fossa is a triangular area bounded
laterally and above by median and medial umbilical
ligaments, and below by the peritoneal reflection that
passes from the anterior abdominal wall to the dome of
the bladder [31].

Recessus ileocaecalis (Figure 4D)

At the junction of the ileum with the caecum are the
recessus ileocaecalis superior and inferior. The upper
pocket is formed by the ileum, caecum, and a pleural
fold, which runs from the caecum to the mesenteric root.
The recessus inferior is formed by the ileum and caecum
as well as by the ileocaecalis peritoneal fold tight between
the two organs. Retrocaecal hernias have been described
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Figure 4: Mesenteries and peritoneal ligaments build into several larger and less pronounced peritoneal cul de sacs (called fossae, recessus

and/or fovea).

(A) Left paraduodenal recessus, located at the duodenojejunal angle where the duodenum is entering again the peritoneal cavity, and
subdivided into: a) the superior duodenal fossa, b) the inferior duodenal fossa, c) the retroduodenal fossa and d) the paraduodenal fossa. (B)
The sigmoid recessus is found on the outside of the colon sigmoideum, approximately in its middle (arrow). (C) The supravesical fossae are
located between the remnants of the urachus and the left or right umbilical artery. (D) The recessus ileocaecalis superior and inferior are

located at the junction of the ileum with the caecum.

early [32] but their incidence is very rare with a handful
cases published over a century. About 10-15 % of internal
hernias are accounted for by pericaecal hernias. Types of
pericaecal hernias include: ileocolic, retrocaecal, ileocae-
cal and paracaecal. Occurrence of such hernia is favorized
by imperfect accolement of the caecum to the posterior
abdominal wall during the fetal development [31].

Conclusions

The compartments of the peritoneal cavity play an impor-
tant role in health and disease and are determined by the
abdominal organs, the ligaments and mesenteries.
Peritoneal morphology has an impact on the propagation
and encapsulation of intraabdominal infections, deter-
mines the spreading pattern of peritoneal metastasis
and can be the origin of bowel volvulus. Internal hernias
can arise at the junction between intraperitoneal and

extraperitoneal bowel segments, in particular into the
left paraduodenal recessus.

Peritoneal compartments might determine the accu-
racy of peritoneal lavage for diagnosis a subclinical tumor
spreading within the abdomen. Detection of free tumor
cells might be different from place to place and may also
vary depending on different cancer origins (stomach,
colon, ... ) and cancer types (adenocarcinoma, mucinous,
signet-ring). The number of positive cavities may indicate
the stage of transcoelomic tumor spread and predict the
prognosis of patients with positive peritoneal washing
cytology [33]. Thus, in the absence of macroscopic perito-
neal lesions, the surgeon should be encouraged to perform
several random biopsies and cytology.

Neoadjuvant intraperitoneal chemotherapy combined
with systemic chemotherapy (NIPS) has been proposed as
a method to reduce the extent of peritoneal metastasis
before cytoreductive surgery [34]. In analogy, postopera-
tive intraperitoneal chemotherapy protocols have been
introduced recently to prevent locoregional recurrence in
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T4 colon cancer [35]. Clearly, efficacy of these approaches
will depend on the adequate distribution of the che-
motherapeutic solution into the various abdominal com-
partments in order to reach all diseased peritoneal
surfaces. It is well documented that specific area in the
peritoneum are not treated using a single-port chemother-
apy. Thus, implantation of two intraperitoneal catheters,
for example one in the supramesocolic compartments and
the second one into the inframesocolic compartment might
improve homogeneity of drug distribution. However, it has
to be considered that the rate of catheter-linked complica-
tion, which is already significant with a single intraperito-
neal catheter [36], might further increase.

At the present stage of science, it is not possible to
offer responses to all the questions raised above. However,
knowledge and consideration of peritoneal morphology
remains a precondition to translate successfully novel
diagnostic and therapeutic approaches into clinical prac-
tice. Specifically, a detailed knowledge of the peritoneal
morphology will be helpful to diagnose rare causes of
intestinal obstruction, to better understand spreading of
peritoneal metastasis, to drain effectively intraperitoneal
fluid collections, to develop locoregional therapeutic stra-
tegies such as intraperitoneal chemotherapy, and to
further improve available peritoneal dialysis protocols.
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