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This is the second part of a 3-part article by 
Drs. Baldwin, Genant, Braver, and Mortele.  
Part 3 will appear in the March 2012 issue.

The names of many classic radio-
logic signs derive from analogues 
to objects commonly encoun-

tered in everyday life; eg, the “comb” 
sign. The use of familiar objects to  
describe visual findings enables radiolo-
gists both to arrive at a correct diagnosis 
and to effectively convey such diagnos-
tic findings to clinicians. 

Comb sign
The “comb sign” is seen in the pres-

ence of Crohn’s disease. This sign is 
observed on contrast-enhanced CT or 
magnetic resonance imaging (MRI) 
scans. The teeth of the comb in this in-
stance represent engorged small arter-
ies, the vasa recta, perfusing the small 
bowel (Figure 14).37

The vasa recta of the small bowel 
seen in Crohn’s disease become tor-
tuous and enlarged. They appear as 
prominent opacities on the mesenteric 
side of the small bowel. These small 
arteries become engorged due to in-
creased blood flow to the inflamed 
small bowel and are accentuated due 
to the fibrofatty proliferation in the 
mesentery. The presence of the comb 
sign suggests an acute exacerbation of 
Crohn’s disease.37

Target sign
The “target sign” represents an en-

hancement pattern of the bowel wall 
seen in various disease processes on 
contrast-enhanced CT or MRI scans. 
The target-like appearance is formed 
when a thickened bowel wall demon-
strates alternating degrees of attenua-
tion, with an inner and outer layer of 
higher attenuation and a middle layer of 
lower attenuation (Figure 15).38

The higher-attenuation inner and 
outer layers represent the mucosa and 
muscularis propria, respectively. The 
high attenuation of these layers is be-
lieved to be secondary to contrast en-
hancement from inflammation. The 
lower attenuation middle layer is 
thought to be due to submucosal bowel 
wall edema.39 Submucosal edema can 
be seen even on noncontrast-enhanced 
CT if severe.38,40

The target sign is classically seen 
in patients with Crohn’s disease. It 

can, however, be seen in many other 
conditions. This pattern of bowel 
wall enhancement has been observed 
in patients with radiation enteritis, 
GVHD, ischemic bowel, intramural 
hemorrhage, vasculitides such as He-
noch-Schonlein purpura, and pseudo-
membranous colitis.41-44

Coiled spring sign
In 1929, Artner was the first to describe 
concentric ring shadows in a barium-
filled cecum with a central filling 
defect. He found that this appearance 
resulted from an inverted appendiceal 
stump protruding into the cecum.45 

The “coiled spring” sign can be 
seen anywhere in the bowel where an 
intussusception has occurred. These 
ring shadows represent contrast reflux 
within the lumen between the walls of 
the intussusceptum and intussuscipiens 
(Figure 16).46

Classically, this sign describes the 
appearance of the cecum in the pres-
ence of appendiceal intussusception, a 
rare entity. It is thought that the coiled-
spring appearance results from intus-
susception of the cecal tip with the 
invaginated appendix acting as the lead 
point for variable amounts of cecocecal 
or cecocolic intussusception.47,48 

Arrowhead sign
The “arrowhead” sign can be ob-

served on CT images in the setting 
of acute appendicitis. This perceived  
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arrowhead shape is secondary to focal, 
symmetric thickening of the cecal wall 
secondary to spreading inflammation 
from appendicitis (Figure 17). The 
cecal wall thickening causes funneling 

of oral or rectal contrast material within 
the upper cecum, which points to the 
obstructed appendiceal orifice.49

An air-arrowhead sign has also 
been described, which represents gas 

trapped in the thickened, inflamed 
cecum. The “arrowhead sign” repre-
sents a secondary sign of appendicitis 
and has been shown to have a sensitiv-
ity of roughly 30%.50

Thumbprint sign
The “thumbprint sign” was first de-

scribed in 1963.51,52 This sign describes 
smooth, rounded impressions causing 
filling defects classically seen in bar-
ium studies of ischemic colitis.53 These 
nodular densities represent edema and 
hemorrhage into the wall of the colon 
most commonly secondary to ischemia 
(Figure 18).

This sign is seen in roughly 75% 
of cases of transient, nongangrenous 
ischemic colitis.54 These soft tissue 
densities resolve once the colon wall 
has been reperfused and healed. The 
thumbprint sign can also be seen on CT 
as nodular, soft-tissue thickening of the 
wall of the colon.55 

Pseudomembranous colitis, ulcer-
ative colitis, lymphoma, leukemia, and 

A

B

FIGURE 14. (A) Comb. (B) Contrast-
enhanced CT image in a patient with 
Crohn’s disease demonstrating engorged 
vasa recta secondary to hyperemia of the 
bowel producing the comb sign. 

FIGURE 15. Target. (A) Emergency stop button for one of the Brigham and Women’s Hospi-
tal’s CT scanner has a target-like appearance. (B) Contrast-enhanced CT image of the small 
bowel in a patient with Crohn’s disease reveals rings of high attenuation representing the 
hyperemic mucosa and muscularis propria of the small bowel. The hypodense ring represents 
the edematous submucosa. This enhancement pattern creates the target sign.

A B

A B

FIGURE 16. (A) Spring. (B) Plain radiograph of the abdomen following the administration of 
contrast through a feeding tube in a patient who is status postgastric bypass demonstrates a 
coiled-spring appearance of the small bowel secondary to intussusception.
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hemorrhage into the bowel wall from 
coagulopathies may also produce the 
thumbprint sign.56

Cobblestone sign
The “cobblestone sign” is classically 

seen within the small and large bowel 
on fluoroscopic studies in the presence 
of active Crohn’s disease. The cobble-
stone appearance of the bowel wall 
is due to a combination of extensive, 
broad, linear transverse and longitudi-
nal ulcerations within an inflamed mu-
cosal surface. Only scattered islands of 
normal mucosa remain in this setting 
(Figure 19).57

The presence of scattered islands of 
relatively normal mucosa can lead to 
the misperception that the predominant 
ulcerated regions are the baseline mu-
cosa and the normal mucosal islands are 
polyps. Thus, the differential diagnosis 
for cobblestoning is inflammatory pol-
yposis in the setting of inflammatory 
bowel disease.57 

Bowler hat sign
The “bowler-hat sign” represents 

the appearance of a sessile colonic 
polyp observed at an oblique angle on 
a double contrast barium enema. The 
bowler-hat sign is formed by a ring 
of barium adjacent to the base of the 
polyp surrounding a domed layer of 
barium coating the surface of the polyp 
(Figure 20).58

A colonic diverticulum can partially 
fill with barium and also produce a 
bowler hat appearance. The orientation 
of the dome of the bowler hat sign can 
help differentiate a polyp from a diver-
ticulum. An intraluminal polyp will re-
sult in a bowler-hat sign with its dome 
pointed inward toward the lumen, while 
a diverticulum will produce a bowler hat 
sign pointed outward.59 Other intralumi-
nal objects, such as stool or air bubbles, 
can also rarely create the bowler hat sign. 
However, entities can be differentiated 
from polyps due to their mobility.

Mexican hat sign
Pedunculated colonic polyps form 

the “Mexican hat sign.” These polyps 

FIGURE 17. (A) Arrowhead. Courtesy of the Plymouth Plantation Gift Shop, Plymouth, MA. 
(B) Contrast-enhanced CT image in a patient with right lower-quadrant pain demonstrates 
arrowhead-shaped inflammatory changes of the cecal base secondary to acute appendicitis. 
Note the thickened appendix.

A B

A B

FIGURE 18. (A) Thumbprint. (B) Plain radiograph of the abdomen in a patient with ischemic 
colitis demonstrates thickening of the haustra secondary to edema and hemorrhage resulting 
in the appearance of multiple thumbprints in the wall of the colon.

A B

FIGURE 19. (A) Cobblestones. Louisburg Square, Beacon Hill, Boston, MA. (B) Radiograph 
of a small bowel follow-through in a patient with Crohn’s disease demonstrates scattered 
islands of normal intestinal  mucosa adjacent to multiple ulcerations resulting in the cobble-
stone appearance of the distal ileum.
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possess discrete stalks and occasionally 
can be observed “en face” hanging from 
the nondependent wall of the colon on 
double contrast barium enemas. 

The Mexican hat sign is formed by 
the appearance of 2 concentric rings; 
the outer ring represents the “en face” 
visualization of barium coating the 
surface of the head of a pedunculated 
polyp, while the inner ring represents 
a meniscus of barium surrounding the 
stalk of the polyp visualized through the 
head (Figure 21).58

Collar button sign
“Collar button ulcers” are manifesta-

tions of inflammatory processes within 
the bowel. These deep ulcerations are 
classically seen in the colon associ-
ated with active ulcerative colitis. The 
collar button appearance is formed by 
mucosal ulceration with associated 
undermining of the ulcer’s edge by lat-
eral submucosal extension (Figure 22). 
Vertical penetration into the bowel wall 
is limited due to the resistance of the 
underlying muscularis mucosa, thus 
resulting in the discoid collar button ap-
pearance of these ulcers.60 Collar but-
ton ulcers have also been observed in 
the setting of other inflammatory bowel 
processes, such as Crohn’s disease, 
ischemic colitis, and shigellosis.61,62 

Apple core sign
The “apple core sign” was first de-

scribed in barium enema examinations 
of the colon. The apple core appearance 
is the visual manifestation of an annular 
lesion of the bowel with irregular over-
hanging edges and shouldered margins 
(Figure 23). The apple core sign is clas-
sically seen in cases of colon carcinoma. 

This appearance is most commonly 
located in the sigmoid colon as well as 
in the ascending, transverse, and de-
scending colon. The apple core sign is 
not seen in the larger-caliber cecum.63 
The differential diagnosis of a lesion 
with an apple core appearance is focal 
diverticulitis, ischemic colitis, ulcer-
ative colitis, endometriosis, amebiasis, 
serosal metastatic implants, infectious 
colitis and, rarely, focal amyloidosis.64

A B

FIGURE 20. (A) Bowler hat. Courtesy of Salmagundi, Jamaica Plains, MA. (B) Radiograph 
from a double contrast barium enema demonstrates a sessile polyp within the colon displaying 
the appearance of a bowler hat.

A B

FIGURE 21. (A) Mexican hat. Courtesy of the Border Café, Cambridge, MA. (B) Radiograph of 
an upper gastrointestinal series demonstrates a pedunculated gastric polyp demonstrating a 
close resemblance to a Mexican hat.

A B

FIGURE 22. (A) Collar button. (B) Radiograph from a single contrast barium enema in a 
patient with active ulcerative colitis shows a deep ulcer within the descending colon that dem-
onstrates a collar button appearance. 
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Accordion sign
The “accordion sign” describes the 

appearance of colonic wall thickening 
in the setting of colitis. It was origi-
nally felt to be a specific CT finding for 
Clostridium difficile-induced pseudo-
membranous colitis, but it has also been 
described with colitides of differing eti-
ologies.

This sign describes the appearance 
of alternating, edematous haustral folds 
that are due to transmural edema and 
are separated by transverse mucosal 
clefts filled with oral contrast (Figure 
24).65 Oral contrast is trapped between 
thickened, edematous colonic folds and 
pseudomembranes in the setting of C. 
difficile-induced pseudomembranous 
colitis.66 

The accordion sign has also been ob-
served with colonic edema secondary to 
cirrhosis and in Crohn’s disease, isch-
emic colitis, lupus vasculitis, and infec-
tious colitis.66,67

Lead pipe sign 
The “lead pipe sign” was first dem-

onstrated on barium examinations of 
the colon. The lead pipe appearance 
of the colon is classically seen with 
chronic, smoldering ulcerative coli-
tis.68 The lead pipe appearance likely 
represents the visual manifestation of 
multiple pathophysiological processes. 
There is increased regeneration of the 
colonic mucosa in ulcerative colitis. 
This mucosal regeneration may lead 
to hypertrophy of the muscularis mu-
cosae.69,70 Contraction of this hyper-
trophic muscle layer gives the colon 
the lead pipe-like narrowed, ahaustral, 
and foreshortened appearance (Figure 
25).70,71 Luminal narrowing may also 
be caused by previously formed stric-
tures and fat distribution within the 
submucosal layer of the bowel wall, 
particularly the rectum.69,71 Extramu-
ral fat proliferation, particularly in the 
perirectal region, can also play a role in 
luminal narrowing.72

The differential diagnosis for a lead 
pipe appearance of the colon includes 
Crohn’s disease, cathartic colon (which 
usually occurs in the descending colon 

A B

FIGURE 23. (A) Apple core. (B) Fluoroscopic image from a double contrast barium enema in 
a patient with changing bowel habits reveals an annular lesion with overhanging edges within 
the colon closely resembling an apple core.

A B

FIGURE 24. (A) Accordion. Courtesy of Emilian Badea, Natick, MA. (B) Contrast-enhanced 
CT image of a patient with Clostridium difficile enterocolitis demonstrates thickened haustra 
secondary to transmural edema giving the transverse colon an accordion-like appearance.

FIGURE 25. (A) Lead pipe. Courtesy of the author’s basement. (B) Radiograph from a double 
contrast barium enema in a patient with chronic, smoldering ulcerative colitis demonstrates an 
ahaustral, pipe-like appearance of the colon.

A B
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and spares the rectum), tuberculosis, 
and, rarely, amebiasis.73
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