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Abstract

The properitoneal fat pad is a distinctive anatomical structure located in the midline of anterior abdominal wall between the
transversalis fascia and parietal peritoneum. It has variable size and configuration depending on the gender and nutritional
status of individuals, but CT and MR images of the upper abdomen can readily depict its shape and adipose composition. The
purpose of this essay is to illustrate the CT and MRI features of normal properitoneal fat pad, and the spectrum of pathological
processes that affect it among patients. This information can be relevant to the practicing radiologists and clinicians for the
correct diagnosis and management of such conditions because most lesions of this fat pad produce nonspecific symptoms.

Keywords Properitoneal fat pad - Anatomy and pathology - Abdominal disorders - Radiological diagnosis - Computed

tomography - Magnetic resonance imaging

Introduction

The application of CT and MRI for demonstrating subcu-
taneous and intra-abdominal fat deposits has been well
documented [1, 2]. However, the normal or pathological
appearances of the properitoneal fat pad have received scant
attention in the radiological publications. An anatomical
study of this subject was reported in 1971 by Merklin [3].
Measurements of fat pad size on CT of patients with ascites
were investigated in 1990 by Feldberg and van Leewen [4].
A few sonographic studies and isolated case reports of its
abnormalities have been presented in the past three decades
[5-8]. Therefore, the aim of this article is to review the imag-
ing features of this anterior abdominal wall structure and
illustrate its involvement by various pathological processes.

Normal anatomy and imaging features

Anatomical sections of the abdomen demonstrate the prop-
eritoneal fat pad as a well-demarcated adipose tissue located
between the transversalis fascia and parietal peritoneum.
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From its wide proximal border just below the xyphoid
it spans caudally behind the linea alba in the form of an
inverted triangle (Fig. 1).

CT and MR images show the properitoneal fat pad as
having a shield-like configuration, usually measuring 7-10
cm wide, 12—-15 cm long, and about 2 cm in thickness. It has
the same or slightly lower attenuation (— 90 to — 100 HU) as
compared to the subcutaneous fat (Figs. 2 and 3).

Considerable variations in its size and shape are observed
depending on the gender and nutritional status of the indi-
viduals. Female and obese patients often have a much larger
and thicker fat pad (Fig.4). Several studies have shown that
sonographic measurement of the properitoneal fat thickness
correlates closely with the inherent risk of cardiovascular
disease, hypertension, non-alcoholic fatty liver, diabetes, and
other metabolic complications [6, 9, 10]. Therefore, it would
be important that the presence of a large properitoneal fat
pad on CT or MRI is mentioned in the radiology report and
is brought to the attention of referring clinician.

It may be of interest to note that there was no detect-
able change in the thickness of properitoneal fat pad in my
retrospective review of twenty oncologic patients, who had
multiple CT examinations during follow-up periods of up
to 12 years despite their considerable loss of weight due
to underlying disease. This is in contrast to the decreasing
amount of subcutaneous and visceral fat with low carbohy-
drate diet and exercise that has been described in the medical
literature [11].
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Fig. 1 Anatomical sections of the abdomen. A, B Axial and sagittal
sections demonstrate the properitoneal fat pad beneath the linea alba
and anterior to the liver (arrow).

The right edge of properitoneal fat pad extends to the
interlobar fissure of the liver and surrounds the falciform lig-
ament, whereas the left border of it abuts the fat-containing
gastrocolic and splenocolic ligaments. These contact areas
may account for contiguous spread of inflammatory or neo-
plastic processes to the properitoneal fat pad [7, 8, 12, 13].

The blood supply of properitoneal fat pad is through the
ensiform branches of internal mammary and superior epi-
gastric arteries and its venous drainage is via ensiform veins
connected to the portal system [3]. The vessels within this
fatty tissue are normally too small to be visible on contrast-
enhanced CT. However, they can become dilated and recog-
nizable as portosystemic collaterals in patients with portal
hypertension or superior vena cava obstruction [14, 15].

The terms pro- and pre-peritoneal are often used inter-
changeably. However, the properitoneal fat pad should
be distinguished from the pre-peritoneal fat which is also
known as the flank stripe. The latter is located retroperito-
neally along the postero-lateral walls of the abdomen, and it
serves as the pathway for inflammation caused by an acute
pancreatitis to extend to and produce a discoloration of flank
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Fig.2 CT of normal properitoneal fat pad in a 32-year-old man. A
Axial image shows it as a triangular adipose structure measuring 2.5
cm thick and 12 cm wide (arrows). B Sagittal section demonstrates its
18-cm long dimension anterior to the parietal peritoneum (arrows). C
Coronal section of the upper abdominal wall shows the large properi-
toneal fat pad extending between the xyphoid and liver (arrows).
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Fig.3 MR images of the properitoneal fat pad in an 18-year-old
female. A, B Axial and sagittal sections show a rather small fat pad
(arrows) in this patient with biliary ductal dilatation and cholestasis.
T2-weighted pre-contrast sequence.

skin called “Gray Turner Sign” [16]. Since the herein pre-
sented fat pad is in front of the peritoneum, the use of prefix
pro- would be more accurate designation to better distin-
guish from pre-(before) or Retro-(behind) peritoneal fat.

Abnormal conditions

In patients with large ascites the low attenuation of pro-
peritoneal fat pad on CT may mimic and mistaken for a
pneumoperitoneum (Fig.5A). This problem occurs when
the abdominal images are viewed on soft tissue window,
but using the lung window and determining the attenuation

Fig.4 Large properitoneal fat pad in a 60-year-old diabetic woman.
A CT reveals a 4-cm thick and 16-cm wide fat pad between linea
alba and the liver (arrows). B MR image shows the ensiform vessels
supplying this adipose structure (arrows). Postcontrast T2-weighted
LAVA sequence.

number would allow the distinction of this fat content from
air. This potential source of misdiagnosis is also observed
in abdominal radiography [17]. A similar problem may be
encountered when abdominal wall emphysema extends to
the properitoneal fat and causes its radiolucency that may
be confused with free air (Fig.5B).

Postsurgical changes of the properitoneal fat pad often
occur following its transection during midline incision
for laparotomy or median sternotomy for coronary bypass
graft. These operations can result in edema, hematoma, fat
necrosis, fibrotic scar, and inflammation of this adipose
tissue due to panniculitis (Fig. 6).

In some instances, the surgical sutures or metallic clips
are retained in this fat pad and visible on postoperative CT
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Fig.5 A CT examination shows the properitoneal fat pad simulating
pneumoperitoneum (arrow) in this patient with large ascites and right
pleural effusion. B Gas collection within this fat pad due to abdomi-
nal wall emphysema closely resembles and may be mistaken for free
air (arrow).

examinations (Fig. 7). These objects can sometimes lead
to the formation of a foreign body granuloma presenting
as a soft tissue mass in the subxiphoid region.

In patients who undergo median sternotomy the transec-
tion of properitoneal fat pad can lead to the development of
a subxiphoid incisional hernia in 2%-4% of cases. It may
contain a protruding part of the left hepatic lobe, transverse
colon, or the greater omentum and require subsequent repair
by mesh placement [18].

Development of an abscess in the properitoneal fat pad
can be the result of hematogenous spread of infection or
direct extension from the adjacent organs. Because the
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Fig.6 Postsurgical abnormalities of the properitoneal fat pad in 2
patients. A CT image reveals a small hematoma within the fat pad
caused by intraoperative injury during recent laparotomy through a
midline incision (arrow). B CT shows more extensive involvement of
the fat pad by inflammatory changes (arrow).

right border of the fat pad protrudes in to the interlobar fis-
sure, it can be affected by an inflammatory process origi-
nating in the liver or the falciform ligament. There have
been several reported cases of falciform ligament abscess
or its spontaneous inflammation and necrosis affecting the
attached fat pad [7, 8].

Inflammatory processes involving the properitoneal fat
may manifest with epigastric pain, fever, and leukocytosis.
The patient’s clinical symptoms can simulate peptic ulcer
disease or cholecystitis, and imaging studies will play a
crucial role in its differential diagnosis [7, 8, 19].

Calcifications within the properitoneal pad can occur
due to surgical injury and fat necrosis and usually asso-
ciated with similar changes of the abdominal wall scar.
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Fig.7 CT of retained surgical foreign bodies in the properitoneal
fat pads of 2 patients. A CT image shows several wire pieces after
median sternotomy for coronary bypass graft (arrows). B A surgical
clip is visible as a retained metallic object in this fat pad (arrow).

They often appear as a cluster of confluent calcifications
(Fig.8A). In contrast, the calcifications caused by muci-
nous adenocarcinomas of ovarian or gastrointestinal ori-
gin usually present as discrete punctate or focal densities
(Fig. 8B), and they are typically associated with more
extensive involvement of the peritoneum by the same pro-
cess [20].

The adipose tissue content of properitoneal fat pad
derives its blood circulation mainly from the superior epi-
gastric and internal thoracic vessels through the ensiform
artery and vein. These are too small to trace on CT or MR
images, but occasionally present as varices due to collat-
eral flow in patients with cirrhosis and portal hypertension
(Fig. 9) [3, 14, 15].

Fig.8 CT appearances of calcifications involving the properitoneal
fat pad. A CT image of confluent calcifications that had developed
after laparotomy through a midline incision (arrow). B Calcified
metastasis in the properitoneal fat pad (arrow) associated with dif-
fuse peritoneal calcifications due to mucinous adenocarcinoma of the
colon.

Marked hypervascularity of the properitoneal fat pad can
be visible on imaging studies of some patients (Fig. 10).
This finding usually reflects vascular congestion as the con-
sequence of involvement by various inflammatory or neo-
plastic processes [8, 12—15].

Development of benign or malignant tumors in this
fat pad is very unusual and a search of medical literature
through MEDLINE database did not reveal any previously
reported cases. Nevertheless, it should be noted that a
transformation of this adipose tissue to a lipoma can occur
and present as a mass in the upper abdomen (Fig. 11). This

@ Springer



Abdominal Radiology

Fig.9 CT demonstration of varices in the properitoneal fat pad in a
50-year-old man with cirrhosis and portal hypertension. A Axial sec-
tion shows dilated ensiform veins within this adipose tissue (arrow).
B Sagittal view reveals a markedly distended paraumbilical vein with
large varices extending to the fat pad under the anterior abdominal
wall (arrows).

is in contrast to the more frequent occurrence of lipoma-
tous tumors in the subcutaneous or retroperitoneal fat and
other sites within the abdomen [2, 21].

A more commonly observed finding in patient with
malignancy is direct extension of hepatocellular carcinoma
and hepatic metastases through the liver capsule or via
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Fig. 10 Vascular congestion of the properitoneal fat pad. A, B CT
and MR studies of a man with multifocal hepatocellular carcinoma
and portal hypertension demonstrate marked vascular engorgement of

the fat pad due to collateral flow (arrow). T2-weighted pre-contrast

with fat suppression.

its ligamentous attachments to involve the properitoneal
fat pad (Fig. 12). The various pathways for extrahepatic
spread of such tumors have been described in several radi-
ological publications [12, 13, 19].

The cases illustrated in this article show that both CT
and MRI are useful methods for evaluating the properi-
toneal fat pad. However, the modern ultrafast and high-
resolution CT offers an advantage despite its inherent risk
of radiation exposure.



Abdominal Radiology

Fig. 11 Lipoma of the properitoneal fat pad in a 62-year-old woman.
A CT section reveals a large lipoma measuring 7x19 cm and contain-
ing some fibrotic strands (arrows). B MR image shows the same fea-
tures of this lipoma, which appears slightly darker as compared to the
subcutaneous fat (arrows). T2-weighted dual FFS.

Conclusion

The properitoneal fat can be easily evaluated by CT or MRI
because of its distinct anatomical location and adipose compo-
sition. These studies can demonstrate the normal appearance
and various pathological processes that may affect this struc-
ture. Often its visualized abnormalities produce nonspecific

Fig. 12 Properitoneal fat pad involvement by hepatic metastases from
rectal cancer in a 63-year-old man. A, B Axial and sagittal sections of
a contrast-enhanced CT examination demonstrate 2 metastases pro-
truding through the liver capsule into the adjacent fat pad (arrows).

abdominal symptoms and are difficult to diagnose by physical
examination alone. Therefore, it is important for the practic-
ing radiologists to be familiar with the spectrum of herein
illustrated features and report such findings to the referring
clinicians.
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