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collimation to reduce scatter.10 In males with reproductive 
potential, gonadal shielding should be used if the gonads lie 
within 5 cm of the primary beam and if such shielding does not 
compromise the study’s clinical objectives.

Portable abdominal radiographs may be obtained in 
extremely ill, hospitalized patients, but these radiographs are 
of lower quality than abdominal radiographs obtained in the 
radiology department. Such patients are usually too ill for a 
breath-hold, and most portable x-ray units have fixed milliam-
pere settings, often necessitating a higher peak kilovoltage that 
decreases contrast. In addition, a stationary grid, rather than a 
Potter-Bucky grid, must be used to control scatter, and when 
these grids are poorly positioned, the image may be degraded 
secondary to grid cutoff.

SUPPLEMENTAL PROJECTIONS

In addition to the anteroposterior supine view, other projections 
may be helpful in specific clinical settings and are sometimes 
included as part of a routine abdominal series. In patients with 
abdominal pain, upright posteroanterior abdominal or chest 
radiographs may facilitate detection of free intraperitoneal 
air, small bowel obstruction, and unsuspected thoracic disease 
causing abdominal symptoms (Fig. 1.2).

Upright abdominal radiographs are particularly important 
for showing free intraperitoneal air (pneumoperitoneum) in 
patients with an acute abdomen and clinically suspected per-
foration. It has been shown, however, that upright posteroan-
terior chest radiographs are more sensitive for detecting small 
amounts of free intraperitoneal air than upright abdominal 
radiographs.12 This difference in sensitivity most likely occurs 
because the x-ray beam is centered at the iliac crest on abdomi-
nal radiographs, so it penetrates air beneath the diaphragm 
obliquely rather than tangentially, making small gas collec-
tions more difficult to detect. Many experts therefore recom-
mend including upright chest radiographs as well as supine and 
upright abdominal radiographs to complete the so-called “per-
foration” series.12–14 Even tiny amounts of free air can be detected 
with the use of proper technique (see Fig. 1.2D). If patients are 
too ill or debilitated to stand, however, free intraperitoneal air 
can also be detected between the lateral border of the liver and 
right abdominal wall on left lateral decubitus views of the abdo-
men (Fig. 1.3).

In patients with suspected bowel obstruction, upright radio-
graphs are also useful for showing air-fluid levels in the bowel 
when supine radiographs show no evidence of dilated bowel or 
a gasless abdomen (see Fig. 1.2A and B). Air-fluid levels can also 
be shown on lateral decubitus radiographs in patients who are 
too ill to stand.

Additional projections such as prone, oblique, lateral, or 
coned views may be useful for better defining and localizing 

From the 1970s to 1990s, the abdominal radiograph tradition-
ally served as the initial radiologic means of evaluating patients 
with suspected abdominal pathology. Since the early 2000s, 
however, computed tomography (CT) has become the major 
imaging procedure in patients with acute abdominal signs and 
symptoms.1–3 As a screening test, abdominal radiographs have a 
low diagnostic yield, especially in patients with mild or nonspe-
cific symptoms.4–6 Nevertheless, abdominal radiographs remain 
useful for evaluating patients with a strong clinical suspicion of 
disease (including bowel obstruction, ischemia, or perforation) 
or recent abdominal surgery.2,3,7–9

Technique
STANDARD PROJECTIONS

A supine anteroposterior radiograph is the most common plain 
film examination of the abdomen (Fig. 1.1). The patient should 
be positioned on his or her back without rotation of the pelvis. 
Maximal relaxation of the abdominal musculature is facilitated 
by supporting and slightly flexing the patient’s knees to reduce 
motion artifact. The film or field of view for digital imaging 
should be positioned with its lower edge at the symphysis pubis 
and the x-ray beam centered at the iliac crests to incorporate both 
the lung bases and symphysis pubis on the radiograph. The expo-
sure is made during expiration and should begin 1 to 2 seconds 
after respiration is suspended.10

Delineation of the intra-abdominal soft tissues on abdomi-
nal radiographs depends on the inherent contrast provided 
by soft tissues, fat, and intraluminal gas. Radiographic con-
trast results from differential attenuation of the x-ray beam 
by patients.11 Most abdominal radiographs are obtained using 
routine equipment exposed at a low kilovoltage (60–75 kV), 
depending on the size of the patient.10 A short exposure time 
is desirable to avoid motion unsharpness. The lowest pos-
sible peak kilovoltage that can penetrate the patient and has 
an acceptable exposure time should be used. Conventional 
films require a reciprocating (Potter-Bucky) grid and careful  
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Fig. 1.1 Normal supine and upright abdominal radiographs. (A) Supine abdominal radiograph shows a normal bowel gas pattern with gas in the 
stomach (large white arrow), small bowel (small white arrow), transverse colon (large white arrowheads), and rectum (black arrowhead). The hepatic angle 
(curved white arrow) is outlined by extraperitoneal fat, and the posteromedial surface of the right lobe of the liver is outlined by perirenal fat (small white 
arrowheads). The left psoas muscle (black arrow) is also seen. (B) Upright abdominal radiograph shows a normal air-fluid level in the stomach (large 
white arrow). Note the hepatic angle (small white arrow), posteromedial surface of the right lobe of the liver (arrowheads), left psoas muscle (large black 
arrows), and splenic tip (small black arrow).

Fig. 1.2 Value of upright 
abdominal radiograph in patients 
with small bowel obstruction or 
intestinal perforation. (A) Supine 
abdominal radiograph shows a 
relatively gasless abdomen in 
a patient with signs and symp-
toms of intestinal obstruction. (B) 
Upright radiograph in the same 
patient shows multiple tiny air-fluid 
levels (arrows) caused by fluid-
filled loops of dilated small bowel 
with trapping of air superiorly in 
these loops (producing the string-
of-pearls sign). The patient was 
found at surgery to have a closed-
loop small bowel obstruction sec-
ondary to adhesions. (C) Upright 
abdominal radiograph in another 
patient whose supine radiograph 
did not reveal any free air shows 
a large amount of free intraperi-
toneal air (arrows) beneath both 
hemidiaphragms. (D) Upright 
abdominal radiograph in a third 
patient shows a tiny amount of free 
air (arrows) between the liver and 
right hemidiaphragm.
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Fig. 1.4 Value of prone abdominal radiograph in patients with suspected colonic obstruction. (A) Supine abdominal radiograph shows dilated 
colon to the level of the distal descending colon with a paucity of gas in the sigmoid colon and rectum. These findings are worrisome for distal colonic 
obstruction. (Note residual barium in sigmoid diverticula). (B) Prone abdominal radiograph in the same patient shows considerable gas in the sigmoid 
colon (small arrows) and rectum (large arrow), indicating that the patient has a colonic ileus rather than distal colonic obstruction.

mass lesions, calcifications, or hernias. When distal colonic 
obstruction is suspected, prone abdominal radiographs are 
more helpful than supine radiographs because colonic gas 
tends to occupy the more anterior transverse and sigmoid 
colon on supine radiographs (Fig. 1.4A), making it more dif-
ficult to distinguish distal colonic obstruction from an ileus. 
In contrast, prone (or right lateral decubitus radiographs) 
may show gas filling the rectosigmoid colon if no mechanical 
obstruction is present (Fig. 1.4B), thereby differentiating ileus 
from obstruction.15

Normal Anatomy
Abdominal soft tissue planes and visceral surfaces are visible on 
abdominal radiographs because of the natural contrast created 
by surrounding fat. Interfaces are best visualized when they are 
smoothly marginated and oriented in a sagittal or transverse 
plane tangential to the incident x-ray beam. Familiarity with the 
location of abdominal organs and commonly visualized tissue 
planes is helpful for identifying normal anatomic structures and 
recognizing pathologic processes.

PERITONEAL CAVITY

Liver
In the normal adult, the liver occupies the right upper quad-
rant of the abdomen, measuring 20 to 22 cm in its greatest 
transverse dimension and 16 cm in its greatest vertical dimen-
sion near its right lateral border.16 There is considerable varia-
tion in the normal shape of the liver.17 With its most cephalad 
portion lying just beneath the right hemidiaphragm, the supe-
rior aspect of the liver is commonly S-shaped or concave. The 
inferior edge is usually triangular, with its apex directed cau-
dad toward the right lower quadrant. Between 4% and 14% of 

Fig. 1.3 Value of left lateral decubitus radiograph of the abdo-
men in a patient with pneumoperitoneum. Coned-down view of the 
right upper quadrant from a left lateral decubitus radiograph shows 
obvious free intraperitoneal air (arrows) between the liver and right lat-
eral abdominal wall. A supine abdominal radiograph did not show the  
free air.
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Spleen

The spleen occupies the left upper quadrant of the peritoneal cav-
ity beneath the left 10th rib and hemidiaphragm posterolateral 
to the gastric fundus.20 The normal adult spleen measures 12 cm 
in length and 7 cm in width.20 The lower edge of its inferolateral 
surface often indents extraperitoneal fat, and the lower medial 
aspect is adjacent to the left kidney, so it may be outlined by peri-
renal fat (see Figs. 1.1B and 1.5). An enlarged spleen should be 
suspected when abdominal radiographs show elevation of the left 
hemidiaphragm, medial displacement of the gastric air bubble, or 
the splenic tip extending below the left costal margin.19

Stomach
The stomach usually contains air and fluid and can be recog-
nized by its characteristic location in the left upper quadrant 
(see Fig. 1.1). When the patient is supine, gas in the stomach 
rises to the anteriorly located antrum, while fluid gravitates into 
the more dependent fundus. When the fluid-filled fundus is 
visible on abdominal radiographs, it can occasionally be mis-
taken for a soft tissue mass (see Fig. 1.5A). This confusion may 
be eliminated on upright radiographs showing gas in the gas-
tric fundus. The stomach is a valuable landmark for identifying 
space-occupying lesions in surrounding structures such as the 
spleen laterally, the liver medially, and the pancreas and lesser 
sac posteriorly.

Small Intestine
The small bowel occupies the central portion of the peritoneal 
cavity.16 As a result, gas-filled small bowel loops may be distin-
guished from colon by their more central location as well as 
their smaller caliber and thinner, more closely spaced folds, also 
known as the valvulae conniventes (see Fig. 1.6A).

Although transit time through the small bowel is sufficiently 
rapid to prevent swallowed air from accumulating in the small 

the population have a prominent inferior component of the 
right lower lobe, also known as Riedel’s lobe, which usually 
extends below the iliac crest and does not by itself indicate 
hepatomegaly.

Although intraperitoneal fat is not always present around 
the liver, the right inferior edge of the liver (hepatic angle) 
is often visible on abdominal radiographs because it indents 
extraperitoneal fat in the parietal peritoneum (Fig. 1.5; see Fig. 
1.1).17 This fat consists of posterior pararenal fat laterally and 
perirenal fat medially. Perirenal fat may outline not only the 
medial aspect of the hepatic angle but also the cephalad por-
tion of the posteromedial surface of the right lobe of the liver 
(see Fig. 1.1). The hepatic angle may be obscured by blood or 
effusions that infiltrate the retroperitoneal fat or by ascites that 
displaces the liver edge away from the adjacent fat (Fig. 1.6).18 
While the posterior edge of the liver is visible on abdominal 
radiographs (see Fig. 1.1), the anterior and left lateral margins 
of the liver are not.

Hepatomegaly may be recognized on abdominal radiographs 
by visualization of the entire liver extending inferiorly into the 
lower abdomen, elevation of the right hemidiaphragm, inferior 
displacement of the hepatic flexure of the colon, and lateral dis-
placement of the lesser curvature of the stomach by an enlarged 
left lobe of the liver.19

Gallbladder
The gallbladder occupies a shallow fossa on the inferior surface 
of the liver between the right and left lobes and is not usually 
visualized on abdominal radiographs.16 The gallbladder lies 
superior and lateral to the duodenal bulb and gastric antrum 
and superior to the proximal transverse colon. The fundus of 
the gallbladder may occasionally be seen if it indents the sur-
rounding fat (Fig. 1.7; see Fig. 1.5A). Only about 15% of gall-
stones are sufficiently calcified to be visualized on abdominal 
radiographs, so the abdominal series is a poor screening study 
for gallbladder disease.

L
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Fig. 1.5 Gallbladder, liver, spleen, and stomach. (A) Supine abdominal radiograph shows the gallbladder (small black arrows), hepatic angle (large 
black arrowhead), splenic tip (white arrowhead), and stomach (large black and white arrows). Note the partially visualized right kidney (small black 
arrowheads). (B) Coronal computed tomography scan of the abdomen shows the hepatic angle (large arrow), splenic tip (small arrow), psoas muscles 
(arrowheads), and kidneys. K, Kidney; L, liver; Sp, spleen; St, stomach.
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bowel, loops that contain small amounts of gas may be visible 
on abdominal radiographs as a normal finding (see Fig. 1.1A). 
In contrast, large amounts of air and fluid in dilated small bowel 
indicate a prolonged transit time caused by mechanical obstruc-
tion or an adynamic ileus. Scattered gas and fluid may be pres-
ent within minimally dilated small bowel loops in a variety of 
conditions, including gastroenteritis, pancreatitis, inflamma-
tory bowel disease, and aerophagia.

A B

Fig. 1.6 Intraperitoneal fluid (hemorrhage) in paracolic gutters. (A) Supine abdominal radiograph in a patient with a traumatic liver laceration 
shows a large amount of fluid in both paracolic gutters (arrows) displacing bowel medially from the flank stripes. Note the central location of small 
bowel loops with closely spaced valvulae conniventes. Also note the loss of the hepatic angle normally outlined by extraperitoneal fat. The bleed-
ing was controlled by embolization of the liver (note the radiopaque coil overlying the liver). (B) Axial computed tomography scan of the abdomen 
confirms the presence of ascitic fluid displacing adjacent bowel (arrows) from the paracolic gutters.

Fig. 1.7 Paracolic gutters and lateroconal fascia. Coned-down view 
from supine abdominal radiograph shows the left and right paracolic 
gutters between the transversalis fascia (arrowheads) and lateroconal 
fascia (large arrows). Small arrows denote the gallbladder.

The term nonspecific gas pattern has been used to describe 
abdominal radiographs showing more than the average amount 
of small bowel gas without clear indication of obstruction. How-
ever, this vague terminology is not helpful to the referring phy-
sician and therefore should not be used in the radiology report. 
Instead, radiologists should clearly describe the radiographic 
findings and the most reasonable diagnostic considerations.

Colon
The adult colon usually contains gas and fecal material that 
frame the abdomen, with the small bowel located more cen-
trally. The more anterior transverse and sigmoid segments 
usually contain the greatest amount of gas when the patient is 
supine. Unlike valvulae conniventes in the small bowel, colonic 
haustral folds are more widely spaced and usually do not cross 
the entire lumen (see Fig. 1.1A).16 The caliber of the colon varies 
from 3 to 6 cm, with the cecum having the greatest diameter. 
Persistent cecal diameters of 9 to 10 cm or more may indi-
cate that the patient is at risk for impending perforation from 
mechanical obstruction or ileus.21

The sigmoid colon and transverse colon are intraperitoneal 
structures suspended by the sigmoid mesentery and trans-
verse mesocolon, respectively. Conversely, the ascending and 
descending colon and rectum are fixed retroperitoneal struc-
tures. In about 20% of the population, the cecum and a variable 
portion of the ascending colon have a persistent mesentery.22 In 
such cases, the cecum is mobile and its position is more ante-
rior and medial than usual. Although these patients are usu-
ally asymptomatic, this anatomic variation predisposes affected 
individuals to cecal volvulus or bascule.23 The sigmoid colon is 
an intraperitoneal structure, but sigmoid diverticula are fre-
quently oriented toward the sigmoid mesentery, so rupture of 
a diverticulum (with subsequent diverticulitis) usually results 
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in the development of retroperitoneal gas rather than free intra-
peritoneal air.22

On upright abdominal radiographs, air-fluid levels in the 
bowel are often interpreted as a sign of obstruction. However, 
air-fluid levels may be present in the small bowel and colon in 
an adynamic ileus and other nonobstructive conditions. Air-
fluid levels are also seen as a normal finding in the right side of 
the colon, particularly after cathartic preparation.24

Potential Intraperitoneal Spaces
A complete description of the intraperitoneal spaces is provided 
in the Gray’s Anatomy of the Human Body.16 Only the paracolic 
gutters, which are well shown on abdominal radiographs, are 
described and illustrated in this chapter. The right paracolic gut-
ter is deeper and wider than the left paracolic gutter. Fluid and 
abscesses are often visible in these spaces and can be recognized 
indirectly on abdominal radiographs by separation of the ascend-
ing and descending colon from the properitoneal fat (see Fig. 1.6).

RETROPERITONEUM AND ABDOMINAL WALL

The retroperitoneal space is posterior to the parietal peritoneum 
and anterior to the transversalis fascia. This space is divided into 
three distinct compartments—the perirenal space, posterior 
pararenal space, and anterior pararenal space.22

Perirenal Space: Kidneys and Adrenal Glands
The kidneys, adrenal glands, and abundant fat are located within 
the left and right perirenal spaces, which are confined by the ante-
rior and posterior layers of renal fascia. The perirenal fat allows 
visualization of some or all of the renal outlines on abdominal 
radiographs in most patients (see Fig. 1.5A). In contrast, the adre-
nal glands are small and undiscernible unless they are calcified 
secondary to previous hemorrhage or granulomatous disease 
(Fig. 1.8). The upper half of the psoas muscle and medial aspects 
of the hepatic and splenic angles are visualized on abdominal 
radiographs because of perirenal fat. Obliteration of the perirenal 
fat by inflammation, blood, or urine therefore prevents visualiza-
tion of these structures. The medial perirenal space is continuous 

Fig. 1.8 Diaphragmatic crus and calcified adrenal gland. Supine 
abdominal radiograph shows the left diaphragmatic crus (white arrow) 
and a calcified right adrenal gland (black arrow).

with the aorta and often fills with blood in patients with ruptured 
abdominal aortic aneurysms.25 The anterior and posterior layers 
of perirenal fascia fuse laterally to form the lateroconal fascia, 
which continues laterally and ventrally to fuse with the parietal 
peritoneum along the lateral abdominal wall. In patients with 
abundant fat, the lateroconal fascia may be visible on abdominal 
radiographs as a thin line separating the posterior pararenal and 
anterior pararenal fat (Fig. 1.9).26

Posterior Pararenal Space
The posterior pararenal space is located posterior to the posterior 
perirenal and lateroconal fascia and anterior to the transversalis 
fascia.16 This space contains a variable amount of fat but no organs. 
Medially, the posterior pararenal space originates at the lateral 
margin of the psoas muscle and is not continuous across the mid-
line. Laterally, the posterior pararenal fat extends around the flank, 
joining the properitoneal fat of the lateral abdominal wall to form 
the flank stripe (Fig. 1.10). The width of the flank stripe is variable 
and depends on body habitus. The posterior pararenal fat is con-
tinuous inferiorly with extraperitoneal fat in the pelvis.

Anterior Pararenal Space: Ascending and 
Descending Colon, Duodenum, and Pancreas
The anterior pararenal space, which lies anterior to the perirenal 
space and lateroconal fascia, contains the ascending and descend-
ing colon, retroperitoneal duodenum, and pancreas.16 In most 
patients, the ascending and descending colon can be identified by 
intraluminal fecal material and gas medial to the flank stripes (see 
Fig. 1.1). The retroperitoneal duodenum is usually not visible on 
abdominal radiographs unless it is filled with gas because of an 
ileus, small bowel obstruction, or pancreatitis. Nor is the pancreas 
visualized because it has undulating, lobulated borders that are not 
outlined by fat. The normal location of the pancreas may be rec-
ognized indirectly on abdominal radiographs, however, if there is 
pancreatic calcification because of chronic pancreatitis (Fig. 1.11).

Psoas Muscle
The psoas muscle arises from the T12-L5 vertebrae and extends 
inferiorly to join the iliac muscle below the iliac crest. It then con-
tinues as the iliopsoas muscle to the lesser trochanter.16 Perirenal 
fat and posterior pararenal fat outline the lateral margin of the 
psoas muscle. In about 75% of patients, the psoas muscle is seen 
to extend from the diaphragmatic crura to its junction with the 
iliac muscle (see Fig. 1.1A).27,28 Fluid in the adjacent retroperito-
neal fat may cause obliteration of this margin. Loss of one or both 
shadows of the psoas muscle is a common finding on abdominal 
radiographs when blood infiltrates the perirenal and posterior 
pararenal spaces because of a ruptured aortic aneurysm.

The psoas muscle is optimally visualized when its lateral mar-
gin is straight and almost parallel to the x-ray beam. As a result, 
the psoas margin may not be seen in patients with a structural or 
positional lumbar scoliosis if rotation of the spinal column causes 
the psoas muscle on the concave side of the spine to assume a 
more flattened, horizontal configuration.28 In other patients in 
whom the peritoneal cavity extends posteriorly because of lim-
ited retroperitoneal fat, fluid-filled bowel loops may lie directly 
adjacent to the psoas muscle, obscuring its margin.

Diaphragmatic Crura
The diaphragmatic crura may be outlined by retroperitoneal fat 
that is continuous with the origin of the psoas muscle (see Fig. 
1.8). The crura are best seen on abdominal radiographs when 
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the x-ray beam is centered near the level of the diaphragm.29 
Occasionally, posterior pararenal fat may continue superi-
orly beneath the diaphragm, simulating pneumoperitoneum. 
In such cases, a left lateral decubitus view should differentiate 
pneumoperitoneum from pararenal fat because the lucency 
associated with fat is not affected by changes in patient position.

A
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B

K

Fig. 1.9 Lateroconal fascia. (A) Supine abdominal radiograph shows the lateroconal fascia (arrow) along the paracolic gutter as a thin white line extending 
from the liver tip to the right lower quadrant. (B) Axial computed tomography scan shows the lateroconal fascia (arrow), which is composed of the anterior 
and posterior layers of the perirenal fascia that fuse laterally. The ascending colon (AC) is contained within the anterior pararenal space. K, Kidney.

Fig. 1.10 Flank stripe. Supine coned-down view of the left side of the 
abdomen shows the flank stripe (arrows) outlined by properitoneal fat 
just lateral to the descending colon. This fat is contiguous with retroperi-
toneal fat in the posterior pararenal space. When there is no fluid in the 
left paracolic gutter, it is only a few millimeters in width.

Fig. 1.11 Pancreatic calcification. Supine abdominal radiograph 
shows multiple calcifications outlining the pancreas (arrows) caused by 
chronic pancreatitis. The pancreas normally is not visible on abdomi-
nal radiographs.

PELVIS

Delineation of the various muscles and visceral structures in 
the pelvis is highly variable and depends on a variety of fac-
tors, including the amount of extraperitoneal pelvic fat, bowel 
contents, degree of bladder distention, position of the patient, 
and body habitus. As a result, these structures are not always 
identified, even in the absence of pelvic disease.

Piriformis Muscle
The piriformis muscle is in the superolateral and posterior 
aspect of the pelvis.16 Its inferior margin can be visualized as a 
smooth convex interface passing from the sacrum to the greater 
sciatic foramen (Fig. 1.12).
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Fig. 1.12 Piriformis muscle. Coned-down view of the pelvis from 
a supine abdominal radiograph shows the inferior margins of the 
piriformis muscles bilaterally (large arrows). Inferior to the piriformis 
muscles is the edge of the sacrospinous ligament and associated coc-
cygeus muscles (small arrows) outlining the roof of the ischiorectal 
fossa. The perineum forms the medial boundary of the ischiorectal 
fossa (arrowheads).

Obturator Internus Muscle

The obturator internus muscle abuts the lateral pelvic side-
wall and surrounds the greater portion of the obturator 
foramen.16 It originates from the pubic ramus, ischium, and 
pelvic wall, and its tendon exits the pelvis at the lesser sciatic 
foramen just below the sacrospinous ligament. The obturator 
internus muscle may be identified on abdominal radiographs 
because of subperitoneal fat that surrounds it superiorly and 
ischiorectal fat that surrounds it inferiorly (Fig. 1.13). The 
obturator canal is located at the superolateral aspect of the 
obturator foramen; this canal transmits the obturator vessels 
and nerve.30 Hernias may occur at this site, particularly in 
older women.

Sacrospinous Ligament and Coccygeus Muscle
The edge of the sacrospinous ligament and associated coccygeus 
muscle are outlined by underlying ischiorectal fat.16 These struc-
tures are located just inferior to the piriformis muscle and may 
be seen as a smooth band arching from the tip of the sacrum to 
the ischial spine (see Fig. 1.12).

Ischiorectal Fossa
The left and right ischiorectal fossae are wedge-shaped, subcu-
taneous fatty masses, with their bases in the perineum and their 
apices at the junction of the obturator internus and levator ani 
muscles.16 They are often visible on abdominal radiographs (see 
Fig. 1.12).

A

B C

Fig. 1.13 Obturator internus muscles. (A) Coned-down view of the pelvis from a supine abdominal radiograph shows the obturator internus mus-
cles (arrows). (B) Axial computed tomography (CT) scan of the pelvis shows the superior portion of the obturator internus muscles (arrows) outlined 
by extraperitoneal fat. (C) Axial CT scan more caudally shows the obturator internus muscles (white arrows) outlined by ischiorectal fat. The left and 
right ischiorectal fossae are bounded by the levator ani muscles (black arrows) and obturator internus muscles.
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Fig. 1.14 Ascites demarcated by perivesical fat. 
(A) Coned-down view of the pelvis from a supine 
abdominal radiograph shows ascites as a hazy 
area of increased density above the perivesical 
fat (arrows). Also note how the small bowel is dis-
placed medially by ascitic fluid in the abdomen. 
(B) Increased density is again seen in the paravesical 
spaces above the bladder on a supine abdominal 
radiograph in another patient with ascites. Note 
how the top of the bladder is outlined by perivesical 
fat (arrowheads). (C) Axial computed tomography 
of the pelvis in the same patient as in B confirms 
the presence of ascites (black arrows) around the 
bladder (B). Also note fluid (arrowheads) behind 
the bladder, surrounding the uterus (U).

Gluteus Maximus Muscle

The gluteus maximus muscle forms the posterior border of the 
ischiorectal fossa.16 The medial edge of this muscle is outlined by 
subcutaneous fat, so it often appears on abdominal radiographs 
as a smooth line extending inferiorly and laterally from the tip 
of the sacrum.

Pelvic Viscera
The superior and lateral aspects of the urinary bladder are outlined 
by perivesical fat (Fig. 1.14). The uterus may also be visible in the 
pelvis just above this fat, particularly if the fundus is anteverted, 

indenting the adjacent fat. This perivesical fat can be used to help 
identify fluid in the pelvis (see Fig. 1.14). Prostatic calculi will iden-
tify the location of the prostate gland, which is caudal to the urinary 
bladder and usually not seen on abdominal radiographs. The rec-
tum can usually be recognized posterior to the bladder and uterus 
by the presence of intraluminal gas and stool (see Fig. 1.1A).
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