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Background:  Discrepancies  between  severity  of lesions  and  symptoms  may  be  observed  in Crohn’s  disease.
We  prospectively  assessed  whether  Crohn’s  disease  may  be diagnosed  among  asymptomatic  relatives  of
patients,  using  Small  Bowel  Contrast  Ultrasonography.
Methods:  Diagnosis  of  asymptomatic  Crohn’s  disease  relatives  was defined  ultrasonographically  as:  bowel
wall thickness  >3  mm,  bowel  dilation/stricture,  lumen  diameter  >2.5  cm.  Diagnosis  was  confirmed  by
ileocolonoscopy.  Subjects  were  also  screened  for the  Leu3020insC  mutation.
Results: Consent  was  given  by 35  asymptomatic  first-degree  relatives  of  18 Crohn’s  disease  patients.
amily study
mall Intestine Contrast Ultrasonography
SICUS)

Ultrasonography  indicated  increased  bowel  wall  thickness  (5 mm)  compatible  with  ileal Crohn’s  disease
in  1 relative  (2.8%),  a 42  year-old  male.  Ileocolonoscopy,  histology,  and  radiology  confirmed  the  diag-
nosis  of  stricturing  ileal  Crohn’s  disease.  Gallbladder  stones  were  detected  in  7/35  (20%)  relatives  and
Leu3020insC  mutation  in 3/35 (8.5%).
Conclusions:  Small  Bowel  Contrast  Ultrasonography  may  be  a useful  tool  to  diagnose  asymptomatic  small
bowel  Crohn’s  disease  among  first-degree  relatives  of  patients.

 Gast
©  2013  Editrice

. Introduction

In Crohn’s Disease (CD) discrepancies between severity of
esions and symptoms may  be observed [1]; furthermore the
ncidence and prevalence of CD is higher within family groups
1,2].

Small Bowel Contrast Ultrasonography (SICUS) performed by
n experienced physician shows high accuracy for visualizing
mall bowel lesions in CD [3–5]; therefore we performed a
rospective study to assess whether small bowel CD can be
iagnosed in asymptomatic CD relatives by using SICUS as a
creening technique. Conventional endoscopic and radiologic anal-
ses were then performed for relatives with SICUS findings
ompatible with CD. Asymptomatic conditions associated with

mall bowel CD (kidney/gallbladder stones) were also assessed by
ltrasound.
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archiafava, 00161, Roma; PRIN 2008; Codice n. 2008X8NRH4.
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roenterologica  Italiana  S.r.l.  Published  by Elsevier  Ltd.  All  rights  reserved.

2. Materials and methods

2.1. Study protocol

In this prospective longitudinal study CD patients referring to
our tertiary IBD referral centre were asked to enrol in a family
study aimed at screening for asymptomatic CD. Compliant asymp-
tomatic relatives, including complete family groups of CD patients
were enrolled (first degree relatives, possibly all siblings of the
affected family member, and all children >18 years). Compliant
relatives were screened for both small bowel CD, by SICUS, and for
the CARD15 (Leu3020insC) mutation. In case of SICUS findings com-
patible with CD, ileocolonoscopy with biopsies was performed. The
presence of asymptomatic conditions associated with small bowel
CD (kidney/gallbladder stones) was  also assessed by ultrasound.
The study was  approved by the local Ethical Committee and each
relative filled up a written informed consent to be tested for NOD2
mutations.

2.2. CD relatives
Inclusion criteria were: (1) being first degree relative of a CD
patient in follow-up; (2) age between 18 and 75 years; no history
of inflammatory bowel disease (IBD) or other gastrointestinal
diseases; (3) no history of gastrointestinal symptoms or intestinal
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Fig. 1. (Panels a–c) Images of the distal ileum in an asymptomatic 42-year-old
man  with familial CD (mother with fibrostricturing ileal CD), as assessed by Small
Intestine Contrast Ultrasonography (SICUS) (panel a), ileocolonoscopy (panel b) and
small bowel follow through (SBFT) (panel c). Panel a: SICUS shows an increased
BWT  (5 mm;  n.v. ≤3 mm)  of the distal ileum (arrow), compatible with CD. Panel b:
Ileocolonoscopy shows deep ulcerations surrounded by severely inflamed mucosa
in  the distal ileum and ileo-cecal valve, compatible with CD; Panel c: SBFT shows
deep ulcers and one ulcerated stricture of the distal ileum (arrow), associated with
L. Biancone et al. / Digestive an

urgery (appendectomy allowed); (4) handing in the written
nformed consent. Exclusion criteria were: having performed
mall bowel imaging or colonoscopy during the last 5 years; severe
omorbidities; obesity. At enrolment, a detailed clinical history
nd physical examination excluded any sign and/or symptom
ompatible with CD.

.3. SICUS

SICUS was performed by an experienced gastroenterologist
2–6]. Findings compatible with small bowel CD included [2,6]: (1)
ncreased bowel wall thickness (BWT >3 mm); (2) “stiff loop”; (3)
mall bowel dilation (lumen diameter >2.5 cm); (4) bowel stricture
diameter <1 cm)  at the level of maximally distended loop; (5) fis-
ulae; (6) mesenteric enlargement and/or masses; (7) lymph nodes
nlargement (>1 cm); (8) abscesses.

.4. Colonoscopy

Ileocolonoscopy with biopsy was performed by a dedicated gas-
roenterologist [6] in relatives showing SICUS findings compatible
ith CD.

.5. CARD15 mutation

Blood samples were collected from each of the compliant
naffected relatives in EDTA tubes (5 ml). The presence of the
eu3020insC mutation was then determined [7].

.6. Statistical analysis

Demographic characteristics and findings were expressed as
edian (range) or percentages.

. Results

Fifty-five consecutive CD patients (26 males, median age 45
ears, range 17–79 years) were eligible to be enrolled. Written
onsent to participate was given by 18/55 (32%) CD patients (13
ales; median age 30, range 17–68; median age at diagnosis 23;

ange 16–67; CD site: ileum n = 6; neo-terminal ileum n = 9; ileum-
olon n = 3). Among these 18 CD family groups, written consent
as obtained by 35 of their asymptomatic relatives. The main rea-

ons for refusing consent were anxiety/fear to be screened for CD,
r long distance from the referral centre. The grade of relation-
hip between patients and family members included first-degree
elatives (4 fathers, 5 mothers, 8 sons; 5 daughters, 5 brothers, 8
isters).

SICUS detected small bowel lesions compatible with CD in 1
2.85%) asymptomatic relative. An increased BWT  (5 mm)  of the
istal ileum (Fig. 1a) was observed with SICUS in a 42-year-old
an  (whose mother had fibrostricturing ileal CD). Ileocolonoscopy

Fig. 1b), histology, and small bowel follow through (Fig. 1c) con-
rmed the diagnosis of ileal CD, showing deep ulcers and a marked
lcerated stenosis of the distal ileum, with ileal dilation above
tenosis. No gastrointestinal symptoms or laboratory alterations
ere detected. Clinical assessment performed by 3 independent
edicated gastroenterologists confirmed the absence of gastroin-
estinal symptoms. This CD relative showing ileal lesions appeared
ealthy and showed no nutritional defects (BMI 28), nor history
f present or past gastrointestinal symptoms. Abdominal exami-
ation was negative. After informed discussion with the patient,

esalamine (2.4 g/day) was given, and no symptoms developed

ver 2 years of follow-up.
None of the remaining 34 relatives considered showed

n increased BWT. After SICUS, one additional asymptomatic
a  marked dilation above stenosis.

relative (male, age 18 years, whose father had jejuno-ileal CD)
referred bloody stools (spontaneously resolved in few days).
Ileocolonoscopy after bleeding detected a small rectal polyp
(hyperplastic) and aphtoid ulcers in the ileum. Capsule endoscopy
(SBCE) detected multiple apthoid ulcers in the small bowel and
mesalazine (2.4 g/day) was given. No clinical or haematochemical
alterations were detected. The patient appeared healthy, with
no history of nonsteroidal antiinflammatory drugs (NSAIDs) use,

smoking, or appendectomy. After 2 years, ileocolonoscopy with
biopsies showed deep ulcerations in the distal ileum compatible
with CD.
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Among the 35 asymptomatic relatives studied by ultrasound,
one showed kidney stones, while 7 (20%) showed previously
ndetected gallbladder stones.

.1. CARD15 mutation

The Leu3020insC mutation was observed in heterozygosis in
/35 (8.5%) relatives, all 3 showing no small bowel lesions. No
eu3020insC mutation was detected in the 2 relatives showing CD-
elated small bowel lesions. CARD15 gene mutation analysis also
howed that 2/15 CD compliant patients were heterozygotes and
one was homozygote for this mutation.

. Discussion

In CD, discrepancies between severity of the lesions and clinical
ourse may  be observed [1]. Early endoscopic recurrence is often
symptomatic, thus indicating that CD lesions may  develop with
o symptoms [8]. Nevertheless, severe endoscopic recurrence at 1
ear is predictive of clinical relapse [9], thus supporting that early
etection of asymptomatic lesions may  help to prevent relapse.
ith this purpose, immunomodulators are indicated in inactive

D patients with severe endoscopic recurrence [10]. The increasing
se of ileocolonoscopy is expanding the number of observed ileal

esions compatible with CD in asymptomatic subjects [11]. Find-
ngs compatible with ulcerative colitis have also been reported in
symptomatic subjects [12]. Whether these cases refer to IBD or
ther conditions is currently undefined.

These observations prompted us to assess, in a prospective
tudy, whether CD may  be diagnosed in asymptomatic CD rela-
ives. The recruitment rate was quite low (32%), despite the
nrolled patients being under regular follow-up. Searching for CD in
symptomatic relatives may  indeed induce additional fear/anxiety
resent due to the CD diagnosis in their family member. In
he present preliminary observation, ileal CD was diagnosed in
n adult male with no history of abdominal symptoms. The
mall cohort size represents the main limitation of the present
reliminary observation, thus not allowing a general statement
egarding the prevalence of CD in asymptomatic CD relatives.
urthermore, due to the limited number of tested relatives, the
mpact of NOD2 testing cannot be evaluated. Nevertheless, the
atio of asymptomatic CD diagnosed in our population of rela-
ives was quite high (1/35 relatives, 2.85%). Asymptomatic CD
as been reported in a higher proportion of asymptomatic CD
elatives (4/17; 23%) by using the intestinal permeability test con-
rmed by ileocolonoscopy [13]. Asymptomatic IBD has also been
eported in few studies using clinical [14] or laboratory parameters
12].

In our study, one additional asymptomatic relative with a nor-
al  SICUS developed bloody stools after enrolment. Small bowel CD
as diagnosed by using ileocolonoscopy and SBCE. As bloody stools
eveloped after SICUS, this case was reported but was excluded
rom the analysis, thus considering only asymptomatic relatives.
n earlier diagnosis rather than a possible asymptomatic IBD may
xplain the present case as well as previous findings [11–14].

The limited number of relatives tested represents the main limi-
ation of the study. Due to the low sample size, the impact of NOD2
esting could not be evaluated. In the present study, only one of

he NOD2 variants (Leu3020insC) was investigated. In our previous
tudy in CD patients referring to the same IBD Unit [7], we indeed
eported that only the Leu1007fsinsC mutation (not the Arg702Trp,
ly908Arg) appeared to be a risk factor for CD.

[
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Superficial lesions of the ileum have also been reported in
asymptomatic individuals undergoing colonoscopy for non-IBD
related conditions [11]. Nevertheless, only a minority of patients
(0.67%) appear to develop CD in the long term, including patients
not using NSAIDs [11]. Isolated asymptomatic ileitis has been
reported to not progress to overt CD in the long term, despite fea-
tures of chronicity in ileal biopsies [15]. During a 2-year follow-up,
gastrointestinal symptoms at time of ileocolonoscopy appeared the
best predictor of progression to CD in isolated ileitis (p < 0.001) [15].
A careful evaluation is therefore required before considering a diag-
nosis of CD in asymptomatic individuals showing an unexpected
ileitis. Potential issues when searching for asymptomatic lesions
include the possible clinical implications. After detailed informed
discussion with the patient, mesalamine was  given also in rela-
tion to its possible chemopreventive role [10]. Whether treating
asymptomatic CD patients may  modify the natural history of the
disease is still unknown [16]. Nevertheless, we do believe that
studies screening for asymptomatic CD by using non-invasive tech-
niques may  help define the natural history of the disease.
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