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Pilot studies have shown good sensitivity and specificity for 18F-
FDG PET in detecting gastrointestinal lesions of Crohn’s disease.
The combination of 18F-FDG PET with CT may further improve
the localization and characterization of lesions with increased
18F-FDG uptake. Our aim was to assess the use of 18F-FDG
PET/CT in evaluating the activity and location of Crohn’s disease
along the gastrointestinal tract. Methods: After giving informed
consent, 22 patients with Crohn’s disease were prospectively
studied. They underwent 18F-FDG PET/CT, followed by ileocolo-
noscopy within 1 wk (mean, 2 d). The Crohn’s disease activity in-
dex (CDAI) was calculated, and serum C-reactive protein (CRP)
and fecal calprotectin were measured before endoscopy. The
Crohn’s disease endoscopy index of severity (CDEIS) was calcu-
lated during endoscopy. The global CDEIS score and endo-
scopic subscores for various ileocolonic segments were used
for analysis. Results: Globally, 95 intestinal and colonic seg-
ments in 22 patients were analyzed. 18F-FDG PET/CT detected
35 of 48 endoscopically affected segments (sensitivity for the de-
tection of endoscopic lesions, 72.9%). The sensitivity of 18F-FDG
PET/CT for the detection of severe endoscopic lesions (deep ul-
cers and strictures) was 100% (14/14). The global PET/CT score
significantly correlated with CDEIS (r 5 0.51; 95% confidence
interval [CI], 0.09–0.77; P 5 0.017), CDAI (r 5 0.58; 95% CI,
0.17–0.80; P 5 0.005), and CRP (r 5 0.56; 95% CI, 0.19–0.81;
P 5 0.007). Conclusion: 18F-FDG PET/CT was globally well
correlated to the clinical, endoscopic, and biologic activity of
Crohn’s disease. Above all, this technique had a good sensitivity
for the detection of intestinal and colonic segments with moder-
ate to severe mucosal lesions. The potential impact of this prom-
ising tool on the global management of patients with Crohn’s
disease should be further evaluated in prospective studies.
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Crohn’s disease is a chronic inflammatory disease of the
gastrointestinal tract. Its clinical course is characterized by

a succession of periods of clinical relapse and remission.
The goal of treatment is to maintain a normal quality of life
for the patient by sustaining remission and avoiding com-
plications. With this goal, 2 different situations may be
problematic for the clinician: patients with symptoms sug-
gesting active disease but with biologic markers within the
normal range, and patients with clinically inactive disease
but who may silently evolve toward stricturing or fistulizing
complications. In the first situation, a differential diagnosis
must be made between truly active inflammatory disease,
associated irritable bowel symptoms, and aftereffects from
previous surgery. Blood inflammatory markers such as
C-reactive protein (CRP) serum concentration, or stool in-
flammatory markers such as fecal calprotectin, may be
helpful in such situations but are imperfectly correlated to
inflammatory intestinal lesions (1–3). In the second situa-
tion, often after a clinically effective treatment, it may be
tempting to try simply to prolong the obtained clinical re-
mission. However, recent data have clearly shown that
complications of Crohn’s disease inexorably develop with
time (4,5). Immunosuppressors such as azathioprine and,
more recently, biologic treatments such as infliximab have
shown a potential for obtaining mucosal healing in Crohn’s
disease (6,7). This mucosal healing has been associated
with a higher sustained quality of life, lower rate of hos-
pitalization, and lower need for surgery (8). Hence, not only
a sustained clinical remission but also a control of intestinal
lesions has become the target of new treatment strategies in
Crohn’s disease. Endoscopic evaluation has been consid-
ered the gold standard to assess intestinal lesions, and mu-
cosal healing has been considered the Holy Grail for new
treatments. However, ileocolonoscopy is invasive, unpleas-
ant for the patient, sometimes incomplete because of un-
reachable segments, and able to assess only mucosal lesions
although the disease may sometimes affect deeper parts of
the bowel wall.

18F-FDG PET/CT is a noninvasive technique that allows
quantifying and precisely localizing 18F-FDG uptake in the
entire body. 18F-FDG uptake is caused by increased local
metabolic activity. Such increased uptake has been de-
scribed not only in neoplastic lesions but also in inflam-
matory lesions (9,10). In this condition, uptake has been
correlated with local stimulation of tumor necrosis factor
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(11) and with monocyte priming and activation (12). A
variable uptake may be observed in the bowel, especially
the cecum (13), and has limited the use of PET in inflam-
matory bowel diseases. The advent of combined PET and
CT devices may lead to significant improvements in the
interpretation of the bowel areas. Indeed, the combination
of PET and CT criteria greatly reduces the number of false-
positive findings in the gastrointestinal tract (14). In a
patient with an established diagnosis of Crohn’s disease, for
whom a therapeutic decision has to be made or the effect of
a treatment has to be evaluated on the basis of an objective
assessment of the extent and severity of the lesions, 18F-
FDG PET/CT may be of particularly great value. Our aim
was to evaluate the performance of 18F-FDG PET/CT in
assessing the endoscopic index of activity of Crohn’s dis-
ease and to correlate it with clinical score and biologic
markers of disease activity.

MATERIALS AND METHODS

Patients and Study Design
Twenty-two consecutive Crohn’s disease patients undergoing

ileocolonoscopy for medical reasons were included between
January 2006 and July 2006. Inclusion criteria were an age greater
than 18 y and the need for endoscopic evaluation of clinically or
biologically active disease. All patients gave informed consent for
the study protocol. This protocol was accepted by the Liège
University Hospital Ethics Committee. Within 1 wk of the endo-
scopic procedure, the patients underwent 18F-FDG PET/CT. The
Crohn’s disease activity index (CDAI) (15) was calculated, and
CRP serum concentration and fecal calprotectin were measured
the day of the 18F-FDG PET/CT examination, a mean of 2 d be-
fore endoscopy. CRP was measured using a routine procedure.
Fecal calprotectin was measured using a commercial ELISA de-
vice (Novatec).

Ileocolonoscopy
Ileocolonoscopies were performed after macrogol preparation,

by senior endoscopists experienced in the field of Crohn’s disease
and unaware of the results of other evaluations. For endoscopic
assessment, 5 segments per patient were considered: terminal
ileum, right colon, transverse colon, left colon (including sig-
moid), and rectum. The Crohn’s disease endoscopy index of se-
verity (CDEIS) was calculated (16). A subscore of the CDEIS was
also extracted for each segment explored, including the presence
of deep ulcers, the presence of superficial ulcers, the estimated
surface area of affected mucosa, and the estimated surface area of
ulcerated mucosa. The endoscopic lesions in each segment were
also classified into 4 categories according to the maximal lesion in
the segment, with 0 being no lesion; 1 being nonulcerated lesions
(e.g., erythema or pseudopolyp), erosions, or aphthoid ulcers; 2
being larger superficial ulcers; 3 being deep ulcers; and 4 being
stricture. Type 1 lesions were considered mild; type 2 were con-
sidered moderate; and types 3 and 4, severe. Photographs and
2 biopsies per segment in areas of maximal inflammation were
taken from the various segments explored. Histology was assessed
by a senior pathologist specialized in digestive diseases.

18F-FDG PET/CT Procedure and Scores
Procedure. All PET/CT studies were performed using a Gemini

Dual system (Philips). Patients fasted for 6 h before receiving
3.7 MBq of 18F-FDG per kilogram (0.1 mCi/kg) through an in-
dwelling catheter. Blood glucose levels were measured before the
injection and were lower than 130 mg/dL in all cases. The uptake
period was 60 min, during which the patients were asked to drink
a total of 6 glasses of water (1,500 mL total) as a negative contrast
agent for CT. The acquisition procedure was as follows: First, a
spiral CT acquisition was performed from the base of the lungs to
the inguinal folds (2 · 2.5-mm slice thickness; pitch, 1.5; table
feed, 15 mm/s; 120 kV; 50 mAs). The increment for reconstruct-
ing the images was 1.6 mm. The patients were freely breathing,
and no intravenous contrast agent was administered. Immediately
after the CT study and without moving the patient, the PET emis-
sion scan was started. It consisted of 5–6 bed positions of 3 min
each. PET images were reconstructed using an iterative algorithm
(3-dimensional row-action maximum-likelihood algorithm) and
were fully corrected for decay, scatter, random events, and attenu-
ation. The complete procedure took 20 min on average. The ra-
diation was estimated to be approximately 10 mSv (0.1 mSv for
the CT scout view, 4.5 mSv for the CT, and 5.7 mSv for the
18F-FDG study).

PET/CT Image Analysis. All studies were analyzed by 2 nu-
clear medicine physicians and a radiologist who were masked to
the study. All conclusions were reached by consensus.

The images were first analyzed using a semiquantitative visual
scale taking the liver activity as a reference. A score of 0 corre-
sponded to an activity lower than the liver, 1 was equal to the liver,
and 2 was more active than the liver. Each segment of the diges-
tive tract was systematically analyzed, with the help of the CT
images for a precise localization (stomach, small bowel, distal
ileum, ascending colon, transverse colon, descending and sigmoid
colon, rectum, and anus).

For the CT analysis, each segment was analyzed and received a
score of 0 when found to be normal and a score of 1 when any
structural anomaly was noted. The parietal thickness was consid-
ered abnormal when thicker than 2 mm in the small bowel and
thicker than 3 mm in the large bowel.

Quantitative Metabolic Analysis. Large (40 cm2) regions of
interest were placed on the right lobe of the liver. Smaller (0.96
cm2) regions of interest were placed on all segments that received
a score of 1 or 2 according to the visual analysis, on the transverse
slice displaying the highest activity. The maximum-pixel-value
standardized uptake value (SUV), normalized for body weight,
according to previously published data, was used (SUVmax) (17).
The SUV is a semiquantitative assessment of 18F-FDG uptake and
is fairly reproducible, provided the acquisition parameters are
controlled (17). SUV is used in whole-body oncologic PET but has
been shown inadequate for evaluating brain tumors, which are
better assessed using lesion–to–normal-tissue (either cortex or
white matter) activity ratios. Because no method is fully validated
for inflammatory bowel disease, we decided to evaluate both SUV
and lesion–to–normal-tissue activity ratio. Because the liver has
been shown to have low within-patient variability (17), we chose
this organ as the reference for normal tissue activity. We therefore
calculated the ratios of each positive-segment SUVmax over the
liver SUVmax (RSUV). All analyses were performed using both
the SUVmax and the ratios (RSUV), but because the correlations
with endoscopic, biologic and clinical scores were better with the
latter, mainly those are reported in this article.
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Global PET/CT Score. A global PET/CT score was calculated
by summing the SUVmax for every studied segment and dividing
by the number of segments studied. Two scores were calculated:
The first, called the ileocolonoscopy PET/CT score, was based on
the segments (1–5) studied at ileocolonoscopy to correlate with
CDEIS, and the second, called the global PET/CT score, was
based on 7 segments representing the rectum, left colon, transverse
colon, right colon, terminal ileum, small bowel, and stomach.

Statistical Analyses
Various endoscopic, PET, and CT scores were attributed to each

segment explored and were compared or correlated. The scores for
endoscopy reflected either the mean severity (segment CDEIS) or
the maximum severity of the segment (lesion types 0–4). For PET
and CT, the maximum severity was considered. The sensitivity
and specificity for the detection of segments with endoscopic
lesions by PET/CT were calculated. The values of SUVmax ac-
cording to the type of endoscopic lesion (types 0–4) were com-
pared using the Kruskal–Wallis test. The proportions of severe
endoscopic lesions (types 3 and 4) according to PET/CT appear-
ance (no 18FDG uptake or bowel wall thickening, isolated in-
creased 18F-FDG uptake, or both increased 18F-FDG uptake and
bowel wall thickening) were compared by the x2 test (3 · 2
contingency table). The correlation between SUVmax and seg-
ment CDEIS subscore was calculated by the Spearman test. A
logistic regression was performed to assess the value of SUVmax
and bowel wall thickening in the detection of either severe (types
3 and 4) or moderate to severe (types 2, 3, and 4) endoscopic
lesions in each individual segment. The receiver operating char-
acteristic curve was then used to determine a threshold value for
SUVmax for the detection of severe lesions.

Correlations between the 2 global PET/CT scores, CDEIS,
CDAI, CRP, and fecal calprotectin were calculated by the Spearman
test. Ileocolonoscopy PET/CT scores, CRP, CDAI, and fecal
calprotectin were compared according to a CDEIS threshold value
of 6, representing a validated threshold for clinically relevant
lesions at endoscopy (18).

A P value of less than 0.05 was considered statistically sig-
nificant.

RESULTS

The characteristics of the patients are presented in Table
1. A full ileocolonoscopy was possible in 17 cases; in
5 cases, the endoscopic exploration was stopped in the
transverse colon (2 cases), the left colon (1 case), or the
rectum (2 cases) because of strictures. Using 18F-FDG PET/
CT, it was possible to analyze all the segments explored by
endoscopy. It was also possible to analyze segments not
reached during endoscopy (5 ileal segments, 5 right colons,
3 transverse colons, 2 left colons), as well as the rest of the
small bowel and the stomach for all patients.

Analysis of Segments Explored by 18F-FDG PET/CT
and Endoscopy

Overall, 95 intestinal and colonic segments were ex-
plored by endoscopy and 18F-FDG PET/CT. Of these 95
segments, 47 showed no endoscopic lesion, 16 showed type
1 lesions, 18 showed type 2 lesions, 7 showed type 3
lesions, and 7 showed type 4 lesions. Fifty-six segments
showed increased 18F-FDG uptake, and 39 showed bowel

wall thickening on CT. All segments with bowel wall thick-
ening showed increased 18F-FDG uptake. Globally, 18F-
FDG PET/CT detected 35 of 48 endoscopically affected
segments (example in Fig. 1A) (sensitivity for the detection
of endoscopic lesions, 72.9%). Among the segments ab-
normal on 18F-FDG PET/CT, 35 of 56 showed endoscopic
lesions, and among segments without endoscopic lesions,
26 of 47 were also 18F-FDG PET/CT–negative (specificity
for the detection of endoscopic lesions, 55.3%). When con-
sidering only segments showing both increased 18F-FDG
uptake and bowel wall thickening on CT, the sensitivity for
the detection of endoscopic lesions was 54.2% (26/48),
whereas the specificity increased to 72.3% (34/47). The
18F-FDG PET/CT results according to the various types of
lesions are shown in Table 2.

The sensitivity of 18F-FDG PET/CT for the detection of
severe endoscopic lesions (deep ulcers and strictures) was
100%, and the sensitivity to detect moderate to severe
lesions (types 2, 3, and 4 lesions: superficial ulcers, deep
ulcers, and strictures) was 84.4%.

A significant correlation was found between RSUV and
CDEIS segment subscores (r 5 0.46 [95% confidence
interval, 0.28–0.61]; P , 0.0001). The intensity of 18F-
FDG uptake significantly increased according to the sever-
ity of endoscopic lesions (P , 0.0001) (Fig. 2). Severe
(types 3 and 4) endoscopic lesions were more frequent in

TABLE 1
Characteristics of the 22 Patients

Characteristic Value

Male patients (n) 7

Age (y)

Median 32.5
Range 20–69

Disease duration (mo)

Median 60

Range 5–384
Disease location

Colonic 11

Ileal 2

Ileocolonic 9
Treatment

Mesalazine 5

Antibiotics 1
Steroids 6

Immunosuppressors 10

Anti–tumor necrosis factor 8

CDAI
Median 178

Range 54–331

CDEIS

Median 6.5
Range 0–28

CRP (mg/L)

Median 17.4
Range 1.1–78.1

Fecal calprotectin (mg/mL)

Median 535

Range 8.4–1,250
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segments with bowel wall thickening: The proportion of
type 3 and 4 lesions in segments with no 18F-FDG uptake,
isolated 18F-FDG uptake, and both increased 18F-FDG up-
take and bowel wall thickening was 0%, 16.6%, and 30%,
respectively (P 5 0.0006). A logistic regression showed
that the segment RSUV was significantly associated with
the presence of severe (types 3 and 4) endoscopic lesions
(P 5 0.0002), whereas the bowel wall thickening was not
independently associated with the presence of severe le-
sions. At a threshold of 1.47 for RSUV, the sensitivity for
the diagnosis of severe endoscopic lesions (deep ulcers and
strictures) in the considered segment was 100%, and the
specificity 67.1%. The receiver operating characteristic
curve for the detection of severe endoscopic lesions is
shown in Figure 3. At this threshold, the sensitivity for the
detection of any endoscopically affected segment was 31 of
48 (64.6%), and the specificity was 76.6%. Among the 21
segments showing increased 18F-FDG uptake but no endo-
scopic lesion, 10 presented a thickening of the bowel wall,
5 presented both thickening of the bowel wall and active
inflammation on histologic examination, and 1 presented
isolated active mucosal inflammation on histologic exam-
ination, suggesting a local inflammatory process affecting

mucosa or deeper layers of the bowel wall not detected at
endoscopy in 16 of 21 cases (76.2%) (example in Fig. 1B).

Correlations Between Global PET/CT Score and Other
Markers

The correlations between the global PET/CT score and
clinical, endoscopic, or biologic scores and markers of ac-
tivity are shown in Table 3.

Global PET/CT score, CDAI, and CRP, but not fecal
calprotectin, were significantly different in patients with or
without clinically relevant endoscopic lesions (Table 4).

DISCUSSION

To our knowledge, this study was the first on the corre-
lation between 18F-FDG PET/CT, endoscopic evaluation,
and clinical and biologic scores of activity in Crohn’s dis-
ease. A couple of 18F-FDG PET studies have already been
reported in Crohn’s disease (19–21). They showed the good
performance of this technique in assessing intestinal lesions
and disease activity. The specificity of the technique was,
however, difficult to evaluate because 18F-FDG uptake
without endoscopic lesions was difficult to interpret and
was usually considered a false-positive result of 18F-FDG

FIGURE 1. From left to right, examples of PET, CT, PET/CT, and corresponding endoscopic appearance. (A) Deep ulcers with
cobblestones in left colon, appearing as thickened segment with prominent increase of 18F-FDG uptake on PET/CT. (B) No
endoscopic lesion in cecum, contrasting with thickening of bowel wall and increased uptake of FDG on PET/CT.

TABLE 2
PET/CT Results According to Endoscopic Lesions Detected in the 95 Segments Explored by the 2 Techniques

SUV RSUV

Endoscopic lesion No. of PET-positive segments Median Range Median Range No. of thickened segments at CT

None 21/47 (44.7%) 0 0–14.72 0 0–5.66 13/47 (27.7%)

Type 1 8/16 (50%) 1.22 0–4.9 0.39 0–1.96 4/16 (25%)

Type 2 13/18 (72.2%) 4.27 0–11.69 1.65 0–4.5 10/18 (55.6%)

Type 3 7/7 (100%) 5.62 3.19–14.10 2.81 1.47–5.77 6/7 (85.7%)
Type 4 7/7 (100%) 3.95 3.36–7.31 2.04 1.68–4.06 6/7 (85.7%)
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PET. Coupling with CT allows a more precise locating of
18F-FDG uptake, a more precise assessment of the various
intestinal and colonic segments, and a more adequate eval-
uation of positive segments. Several other nuclear medicine
techniques have been proposed in this setting, in particular

99mTc-hexamethylpropyleneamine oxime leukocytes, with
reasonably high diagnostic accuracy (22,23). Such an ap-
proach, however, did not fully find its place in the clinical
diagnostic algorithms and also presents several method-
ologic drawbacks, such as a quite cumbersome labeling
procedure and the risks associated with handling blood
derivatives.

The most important results of our study with 18F-FDG
PET/CT probably come from the analysis of individual in-
testinal segments. The 18F-FDG PET/CT aspect was studied
in 95 ileal and colonic segments of 22 patients. The 18F-
FDG uptake measured by RSUV in each segment corre-
lated well and significantly with the CDEIS subscore and
with the type and severity of endoscopic lesions for the
considered segment. The sensitivity of 18F-FDG PET/CT
for the detection of endoscopic lesions was globally rea-
sonably good, at around 70%. Importantly, the only unde-
tected segments with 18F-FDG PET/CT harbored only mild
to moderate endoscopic lesions, including erythema or
superficial ulcers. All segments with deep ulcers, cobble-
stones, or strictures were detected with 18F-FDG PET/CT,
giving rise to a sensitivity of 100% for severe lesions. Glob-
ally, the association of bowel wall thickening on CT with
abnormal 18F-FDG uptake increased the specificity for the
detection of endoscopic lesions. However, an RSUV thresh-
old could be calculated that kept a maximum sensitivity
(100%) for the detection of severe lesions while increasing
the specificity for the detection of any endoscopic lesion
(mild to severe) up to 76.6%, which was superior to the
specificity of the association of increased 18F-FDG uptake
without threshold and bowel wall thickening on CT. Fur-
thermore, according to logistic regression, the bowel wall
thickening on CT did not add to the predictive value of the
intensity of 18F-FDG uptake (assessed by RSUV) for the
presence of severe endoscopic lesions in a considered seg-
ment. However, the CT scanner still allowed us to precisely
locate the lesions and gave some morphologic information,
such as the presence of a significant stricture. In clinical
practice, the disappearance of at least moderate to severe
lesions may be relevant for the future management of the
patient and therapeutic decisions. The performance of other
noninvasive techniques for the evaluation of the intestine
and colon, essentially entero-CT and hydro-MRI, has also
been reported as good. However, these techniques have
been evaluated mainly in the assessment of small-bowel
Crohn’s disease and more rarely for colonic Crohn’s dis-
ease. Furthermore, most of these studies lack a precise de-
scription of the nature and severity of endoscopic lesions
(24). Therefore, an unambiguous comparison with our
results for 18F-FDG PET/CT in the detection of various
types of endoscopic lesions is difficult. In a recent study
evaluating MRI colonography in the assessment of inflam-
matory bowel disease, sensitivity for the detection of
inflamed ileal and colonic segments at endoscopy in Crohn’s
disease was globally around 30% (25). The detection of
mild inflammation was particularly difficult, with only 2

FIGURE 2. RSUV for each of 95 intestinal segments explored
according to type of endoscopic lesion. RSUV (ratio of SUV in
bowel segments over liver SUV) was significantly different in the
5 types of lesions (0 5 no lesion; 1 5 aphthoid ulcers, erythema,
and pseudopolyps; 2 5 superficial ulcers; 3 5 deep ulcers and
cobblestones; 4 5 stricture). Bars indicate medians (median for
type 0 lesion is 0) (P , 0.0001).

FIGURE 3. Receiver operating characteristic curve of RSUV
for detection of severe endoscopic lesions (types 3 and 4: deep
ulcers and strictures). We deliberately selected a threshold with
maximum sensitivity to allow detection of the vast majority of
severe lesions. In our dataset, a threshold of 1.47 of RSUV gave
a sensitivity of 100% for detection of severe lesions and a
specificity of 67.1% for detection of any endoscopic lesion.
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(7.4%) of 27 segments detected, as compared with 50%–
72% for comparable lesions with 18F-FDG PET/CT in the
present study. More severe lesions were better detected (8/
9), but the detection was not superior to that of 18F-FDG
PET/CT as described in the present study. A better sensi-
tivity for the detection of endoscopic lesions with 18F-FDG
PET than with hydro-MRI had also already been found
in the first prospective study evaluating 18F-FDG PET in
Crohn’s disease (20). The specificity for the detection of
inflamed segments at endoscopy seemed somewhat higher
with MRI colonography that with the results we found for
18F-FDG PET/CT (25). However, such was not the case in a
previous study comparing these 2 techniques (20), and as
discussed later, these apparently false-positive segments
with 18F-FDG PET/CT must be interpreted with caution
because bowel wall thickening on CT or inflammation on
histologic examination was present in most cases. Ulti-
mately, these techniques should be prospectively compared.
A potential advantage over 18F-FDG PET/CT is that MRI
or CT better characterizes the extent of the lesions and
potential extramural complications. A further advantage
of MRI is the absence of irradiation, although irradiation
with 18F-FDG PET/CT is globally similar to that with an
enteroscanner.

Some segments showed increased 18F-FDG uptake al-
though harboring no endoscopic lesions. These segments
would have been considered false-positive using 18F-FDG

PET alone, and we considered them as such for the cal-
culation of the capacity of detection of endoscopic lesions
in the present study. However, the coupled analysis of PET
and CT revealed that these positive PET areas were indeed
located in the bowel wall and that most showed bowel wall
thickening suggesting an ongoing pathologic process
deeper in the bowel wall. This bowel wall thickening was
also associated in a few cases with active histologic in-
flammation. Such results had already been observed in
previous studies evaluating 18F-FDG PET in Crohn’s dis-
ease (19). An elegant way to clarify this observation would
be to look at the bowel wall using endoscopic ultrasonog-
raphy to better characterize the transmural pathologic
process. This ability to detect active intestinal disease be-
yond the mucosa would also be another asset for 18F-FDG
PET/CT, because complications of Crohn’s disease such as
strictures may probably develop without many mucosal
lesions being visible at endoscopy, and because extraenteric
inflammation is increasingly recognized as an important
feature in Crohn’s disease (26).

We have also shown a significant correlation between a
global PET/CT score based on the mean RSUV for the
various intestinal segments studied and CDAI, CDEIS, and
CRP. Globally, this correlation reflects the good perfor-
mance of 18F-FDG PET/CT in assessing disease activity
in Crohn’s disease patients, at the clinical, biologic, and
endoscopic levels. The global correlation with CDEIS was

TABLE 4
CDAI, CRP, Fecal Calprotectin, and Global PET/CT Score According to a Predefined CDEIS Threshold (18)

Parameter CDEIS $ 6 CDEIS , 6 P

CDAI 260 (109–331) 135 (54–210) 0.007
CRP (mg/L) 38.5 (1.4–78.1) 7.7 (1.1–21.3) 0.0015

Fecal calprotectin (mg/mL) 765.5 (100.3–1,250) 400.6 (10–1,250) 0.17

Global ileocolonic PET/CT score 2.13 (0.38–4.52) 0.66 (0.38–2.4) 0.014

Data are median, with range in parentheses.

TABLE 3
Correlations between Global PET/CT Score and Clinical, Endoscopic, or Biologic Scores and Markers

Parameter CDAI CDEIS

Fecal

calprotectin CRP

Global ileocolonic

PET/CT score

Global

PET/CT score

CDAI 0.52 (0.11–0.78);

P 5 0.014

—; P 5 0.23 0.48 (0.06–0.76);

P 5 0.024

0.45 (0.02–0.74);

P 5 0.036

0.58 (0.19–0.81);

P 5 0.005
CDEIS —; P 5 0.07 0.66 (0.09–0.77);

P 5 0.0008

0.51 (0.09–0.77);

P 5 0.017

—; P 5 0.11

Fecal calprotectin 0.54 (0.06–0.81);

P 5 0.028

—; P 5 0.52 —; P 5 0.54

CRP 0.49 (0.07–0.76);

P 5 0.022

0.56 (0.17–0.80);

P 5 0.007

Data are Spearman correlation coefficient, with 95% confidence interval in parentheses. Global ileocolonic PET/CT score has been

calculated on the basis of 5 intestinal segments from terminal ileum to rectum, whereas global PET/CT score has been calculated on the

basis of 7 gastrointestinal tract segments from stomach to rectum.
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rather good and was particularly better than for fecal
calprotectin but was slightly lower than for CRP, and
obviously CRP would thus be an easier and more straight-
forward marker for global mucosal disease activity in
Crohn’s disease. Interestingly, like CRP and CDAI but
unlike fecal calprotectin, the global PET/CT score was sig-
nificantly different between patients with or without clin-
ically relevant mucosal lesions, defined according to a
threshold previously validated in a GETAID study (18).
Here again, however, CRP seems to be a more straightfor-
ward marker. When the global PET/CT score was extended
to all abdominal gastrointestinal tract segments, including
nonterminal small bowel and stomach, the correlation with
CDAI was better than when the global score was calculated
on the basis of ileocolonic segments. This global gastroin-
testinal PET/CT score correlated better with CDAI than
with CDEIS or CRP, suggesting an impact of pan–digestive
tract inflammation on the clinical activity of the disease.

CONCLUSION

This prospective study comparing 18F-FDG PET/CT
with endoscopic, clinical, and biologic scores of activity
in Crohn’s disease has shown a good correlation between
scores derived from 18F-FDG PET/CT and the clinical,
endoscopic, and biologic activity of the disease. The most
interesting asset of 18F-FDG PET/CT could be its ability to
detect and localize almost all gastrointestinal segments with
moderate to severe lesions in the bowel wall and a signif-
icant proportion of the segments with only mild lesions,
allowing a noninvasive evaluation of the ongoing patho-
logic process in the gastrointestinal tract. However, the
significant patient irradiation linked to the technique will
impede frequent use. Furthermore, the significance of in-
creased 18F-FDG uptake without a visible endoscopic
lesion in some cases remains to be clarified. Finally, the
impact of this technique on the management and treatment
of patients with Crohn’s disease should be further evalu-
ated.
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