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Abstract:
Ultrasound (US) is used as an initial screening@dare in all patients with abdominal
symptoms. The purpose of this study is to assessigh of this policy in the detection
of ileocecal Crohn's disease. We retrospectivelydietl all patients with a new
diagnosis of ileocecal Crohn's disease over thegdrom 2000-2006. The final
diagnosis was based on clinical follow-up and platfical, surgical, US, and other
radiological findings. We noted who referred theigrat to the radiology department,
what the initial clinical diagnosis was, and whhe tfirst imaging study was. US
diagnosis was determined from the initial US remortl US findings were registered
from the images. There were a total of 47 pati€@fismale, 27 female) with a mean age
of 30 years and a median age of 27 years (rang years). In all patients the initial
imaging study was an abdominal US. Using US, aidenf diagnosis of ileocecal
Crohn's disease was made in 35 of the 47 pati€nshn's disease was suggested
among the differential diagnosis in 10, and an frexi diagnosis was made in 2
patients. In 28 of 47 patients, the referring pbigsi did not consider Crohn's disease
when requesting the initial US examination. In eightients with appendicitis-like
symptoms, the US findings strongly influenced tleeision to refrain from operation at
that time.

US, when used as a low-threshold diagnostiocqulure, is a reliable and
noninvasive means for making an early diagnosisilescecal Crohn's disease in
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patients who present with atypical symptoms. It nmagvent both unnecessary
therapeutic delay as well as unnecessary surgery.
Keywords: Ultrasound. Crohn's disease. Appendicitis

Introduction:

In our institute, US is used liberally in patiemigh abdominal symptoms. Virtually all
patients with acute, subacute, or chronic abdonsgaiptoms undergo US at an early
phase of their diagnostic work-up.

In classic cases, the clinical diagnosis obdkcal Crohn's disease is easily made.
When a patient presents with a history of abdompaah, diarrhea, fever, weight loss, a
palpable mass in the right lower abdomen, and taryi®f perianal fistula, the doctor
will usually suspect Crohn's disease. Subsequdpdiyum studies and endoscopy with
biopsy will confirm the disease. At times, howewde diagnosis can be very difficult
to make. In patients who have long-standing angiedy symptoms there may be a
diagnostic delay of months to even years [1].

On the other hand, there are also patients Webcecal Crohn's disease in whom the
initial symptoms present so acutely, mimicking #had acute appendicitis, that they
lead to an unnecessary laparotomy.

Small-bowel enteroclysis is the traditiomakiging modality of choice for diagnosis
of ileocecal Crohn's disease. However, enterocigsisually performed only when the
physician already suspects Crohn's disease. Lilselof enteroclysis in patients with
atypical or acute abdominal symptoms is not commm@gatice, understandable in view
of its discomfort and radiation in a relatively ymuage group.

Colonoscopy with cannulation of the terminddum can provide a definitive
diagnosis of ileocecal Crohn's disease. Howevkerdil use of colonoscopy in young
patients with acute or atypical abdominal symptasisalso not common practice:
colonoscopy is an invasive procedure, and willnreach the ileum in all cases [1].

Ultrasound (US) is an attractive alternative fbe examination of patients with
atypical abdominal symptoms, either acute or cliroDue to its noninvasiveness, low
cost, and ready availability, it is often used agratial screening modality in patients
with abdominal symptoms. Ultrasound can suggesicécal Crohn's disease quite
reliably [2,3,4,5,6,7,8]. The sonographic hallmakleal wall thickening involving all
layers of the affected bowel. Next to the termiteaim, not infrequently, the cecum and
appendix are involved. The layer architecture of ttowel wall is often locally
disturbed. The affected bowel shows decreasedtplsiss may show a narrowed lumen,
and is often surrounded by non compressible fa&suée. The mesenteric lymph nodes
are markedly enlarged, and in many cases thereviderece of an abscess, fistula
formation, or prestenotic dilatation [7, 9, 10].

Aim of the study

Given these considerations, we performed aspéctive study to assess the value of

US in the early detection of ileocecal Crohn's alése

Patients and methods:

We collected data on all patients with provendlzal Crohn's disease, in whom the
primary diagnosis was made over the period fron028006. To identify these patients,
we carried out a retrospective search of the datsban the department of
gastroenterology, where data of all patients withvpn Crohn's disease are collected.
We did not exclude those patients in whom the diagnof Crohn's disease was made
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at another hospital prior to referral to our haapitVe excluded patients with left-sided
Crohn's colitis, even if there was also involvemehthe ileocecal region. This was
done because patients with left-sided colitis Uguptesent with overt colitis-like
symptoms, leading to prompt colonoscopy and biopsy.

There were a total of 47 patients. No patienterwent colonoscopy prior to
radiological imaging studies. US was the first imggstudy performed on all 47
patients. There were 20 male and 27 female. Thexraga was 30 years and the median
age was 27 years (range 17-70 years). The fimgndisis of ileocecal Crohn's disease
was histologically confirmed in 38 cases ; in 1&sdxd on surgical findings and in 21 by
endoscpic biopsy. In 38 cases US follow-up, andalin47 clinical follow-up was
available. We retrospectively studied the clinicdlarts, radiological images, and
reports of all 47 patients. We noted the initighhesumed clinical diagnosis from the
clinical information on the request form, or thee@mpanying letter by the referring
doctor, or from other clinical information availabprior to the US examination. We
recorded who referred the patient for the initi@ Examination and who performed this
examination.

In our study ,we choose the US examination that pesformed by senior radiologists .
In all patients the entire abdomen was examineduding the bowel structures. US is
performed with graded compression [11]. After exaation of the upper abdominal
organs, the peritoneal cavity is screened for batigase with five to six vertically
oriented, overlapping lanes using a broad-basegh-fnequency probe (Fig. 1). We
refer to this as "mowing the lawn". The US equiptreamd probes used during the study
period were the Aloka SSD-280 LS (5-and 7.5-MH=zéinarray probes) , the Siemens
Elegra & versa pro. (5- MHz curved array and 7.52Mihear array probes ). The US
images are stored on hard copy and the reporst@ned digitally.

The US diagnosis was determined from the origiméial US report and divided into
three categories:

1. Confident US diagnosis of ileocecal Crohn's disease

2. Possible US diagnosis of ileocecal Crohn's disgasationed specifically in the

differential diagnosis)

3. Incorrect US diagnosis.

From the available US images and reports, the iatlg US features were
registered: thickening of the wall of the terminedum, disturbance of wall layers
structure, thickening of the cecum, appendicealargeiment (diameter >6 mm),
enlargement of mesenteric lymph nodes (short asmeter >6 mm, [12]), prestenotic
dilatetion of small-bowel loops (diameter of >25 npresence of inflammatory
changes in the surrounding fat, abscess formaéod, fistulization. Concerning ileal
wall thickening, an anteroposterior diameter of illkem during compression between
the abdominal wall and iliopsoas muscle of morentbamm was considered to be
abnormal [12]. In this way, the diameters of thatva and dorsal wall were added up,
implying that an ileal wall thickness during comgs®mn of more than 3 mm was
considered abnormal [11].
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Fig.1: US screening for bowel disease. In every patiedetgoing abdominal US, the
peritoneal cavity is screened for bowel diseasamlaking vertical, overlapping lanes
over the abdomen (mowing the lawn).

Results

Clinical diagnosis

In 19 of 47 patients the referring physician, whequesting the initial US examination,
specifically considered "Crohn's disease" or "imilaatory bowel disease," either as the
first clinical diagnosis or in the differential diaosis.

In 28 of 47 patients, the referring physigciamhen requesting the initial US
examination, did not consider Crohn's diseaseardtfierential diagnosis.

Of the latter 28 patients, the family doatequested the US examination in 11, the
attending physician of the emergency ward in 10jleviior 7 patients the US
examination was requested via the outpatient's rttapat. The presumptive clinical
diagnosis was acute appendicitis in nine patieppendiceal mass in six, functional
bowel disorder in six, biliary colic in three, armmall-bowel obstruction, ovarian
pathology, urinary tract infection, and divertitigiin one case each (see Table 1).

US diagnosis

A confident US diagnosis of ileocecal Crohn's digeaas made in 35 patients, Crohn's
disease was suggested in 10, and an incorrectalimgof appendicitis and appendiceal
mass was made in 2 patients, respectively (see bl

US features

The US features found at the initial US examinatiorour study group are given in
table 3. All 47 patients had an abnormally thicleeiieum (Fig.2). During compression,
the mean anteroposterior diameter between the-abdbmall and the iliopsoas muscle
was 15 mm (range 9-26 mm; Fig. 3). Hypoechoic geann the submucosal layer
were found in 32 patients. Noncompressible, hygerecfatty tissue surrounding the
affected ileum was found in 35. Abscesses and liistion were found in seven
patients. Prestenotic dilatation was seen in fiaiepts, involvement of the cecum
and/or ascending colon in nine patients, appenda&dargement (diameter >6 mm) in
four patients, and enlarged mesenteric lymph nddéesrtest axis >6 mm) in 21
patients.
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Fig.2: crohn's ileitis. The terminal ieum in axial secti@tholucent changes of the
normally hyperechoic submucosa &non compressibfgetechoic mesenteric fat (both
indicating transmural inflammation).

WITHOUT COMPRESSION WITH COMPRESSION

Fig.3: crohn's ileitis.left:terminal ileum axial plane: hetucent changes of the submucosa
&surrounding hyperechoic fat.Right:during compreadhe ileum & mesenteric fat are
moderately compressible. The combi- ned US findargssuggestive of crohn's disease.

Table 1: clinical diagnosis prior to US

Clinical diagnosis No. of patients

Crohn's disease 19
Acute gppendicitis 9
Appendiceal mass 6
Functional bowel disorder 6
Biliary colic 3
Small bowel obstruction 1
Ovarian pathology 1
Urinary tract infection 1
Diverticulitis 1

Total 47
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Table 2: US diagnosis

US diagnosis no. of patients
Confident diagnosis of crohn's disease 35
Possible diagnosis of crohn's disease 10
Acute appendicitis 1
Appendeceal phlegmon 1
Total 47
Table 3:US features
UsS No. of patients
lleal wall thickening 47
Hypochogenic submucosa 32
Non compressible surrounding fat 35
Abscess 7
Entero-enteric fistula 7
Entero-vesical fistula 1
Prestenotic dilatation 5
Cecal \ascending colon involvement 9
Appendiceal enlargement (diameter >6mm) 4
Mesenteric lymphadenopathy 21

Discussion

The clinical diagnosis of ileocecal Crohn's diseeae be very difficult to make. Many
patients have such atypical symptoms that the dsigris not considered, resulting in
remarkable diagnostic delay [1]. On the other hasyinptoms may be so acute,
mimicking appendicitis, that the patients are scigie¢ to an unnecessary operation.
Traditionally, the cornerstone of diagnosis hasnbeelonoscopy with biopsy and
enteroclysis. However, both studies are usually oedjuested if the referring physician
already considers Crohn's disease on clinical gieu@olonoscopy and enteroclysis are
generally not performed on patients with atypidad@minal symptoms or patients with
acute abdominal symptoms.

CT can demonstrate Crohn's disease and th&e&@iires are well established [13,
14]. CT is generally not performed as an initialegning procedure in patients with
atypical and protracted abdominal symptoms [15].i§; however, increasingly used as
a screening procedure in patients with acute abaaimsymptoms [16] and will
undoubtedly also help detect many clinically ungaspd cases of Crohn's disease.

US is increasingly used as the initial scregnnodality in patients with abdominal
symptoms [17]. The US features of Crohn's diseame wescribed as early as 1979 and
confirmed by many authors [2,3,4,5,6,7,8,9,10,188,

With modern US equipment it is possible to makeonfident US diagnosis of
Crohn's disease in the majority of cases [7]. R¥oype studies found a sensitivity of
more than 90% for US[4, 20], but included only pats with known or clinically
suspected Crohn's disease. Our study found a catvlpahigh sensitivity of 96% in
patients in whom the diagnosis of Crohn's diseaag® mot known, and in the majority
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(28 of 47 patients) was not even suspected. Intgghients with appendicitis-like
symptoms, an unnecessary appendectomy was probablged because of the US
findings.

In ten patients in our study, the thickeledm was clearly demonstrated with US,
narrowing down the differential diagnosis and giyvttirection to subsequent diagnostic
examinations. lleocecal Crohn's disease, howevas wot mentioned as the first
diagnosis in seven of these ten patients, becawme twas only thickening of the
mucosa and submucosa of the ileum and cecum anel Was no inflamed fat around
the bowel: these findings indicated that there wastransmural progression of the
inflammation at that time. Therefore, in these sepatients the first diagnosis was
infectious ileocecitis caused by Campylobacter,n®alklla, or Yersinia; however,
Crohn's disease was listed in the differential s of all seven patients [21]. Since
the initial clinical management in both Crohn'sedise and infectious ileocecitis is
nonsurgical, this error only led to a minor delaymedical treatment. As stool cultures
remained negative, symptoms persisted or increasetithe US images progressed to
show transmural inflammation, the diagnosis of @fehlisease became apparent within
4 weeks in all seven cases. In the remaining theses, the primary diagnoses were
tuberculous ileitis, small-bowel obstruction dueatthesions, and appendiceal mass. In
all three cases, however, Crohn's disease wasanentias a possibility and accordingly
the initial management was nonsurgical. Followingpsequent US examinations, the
diagnosis was corrected to Crohn's disease witddmgeks.

Of the two patients in our study in whom th® findings were abnormal but were
misinterpreted, in one the thickened ileum was akish for an inflamed appendix,
leading to an unnecessary laparotomy. In the gbhaéient, the presumptive diagnosis
was an appendiceal mass: this did not affect pateanagement since both this
condition and Crohn's disease are initially treatedsurgically. The correct diagnosis
of ileocecal Crohn's disease was suggested 1 watek following a second US
examination.

An important limitation of our study is thdtprovides no data on possible false-
positive diagnoses. Because of its retrospectiwaciter, including only patients with
proven Crohn's disease, it is impossible to asgesspecificity of US in diagnosing
ileocecal Crohn's disease in our study.

The retrospective character of our study heg some advantages, mainly due to it
being a more accurate reflection of daily practicher than the situation of high
alertness that the prospective study imposes.

The frequent use of US in patients with atgpiabdominal symptoms may be
considered expensive; however, there is also Hanedvoiding unnecessary operations
and resulting in earlier correct medical treatm&fdreover, ileocecal Crohn's disease is
only one of many diseases that benefit from eadgmbsis by US. In fact, management
of most acute abdominal conditions benefits grefatisn the liberal use of US [11].

The reasons for the high "pick-up rate" of td6ileocecal Crohn's disease may be
the way US is performed in our study. All US exaations are performed by senior
radiologist, additionally, in every patient, neatthe area of interest, the entire abdomen
is examined including the bowel structures usirgy "tmowing the lawn" technique as
described in the methods section. Another fortucataimstance facilitating detection
of Crohn's disease is that this illness is moreroftound in slim patients and the
inflamed ileum is fairly conspicuous on US. Theck@ned small bowel is markedly
hypoechoic while the surrounding fatty tissue ipdngchoic.
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Conclusion:

The liberal use of US in patients with abdominahpyoms constitutes a powerful and
reliable tool for the early detection of ileocedatohn's disease. It may decrease
diagnostic delay as well as prevent some unnegesparations.

Recommendation:

We recommend more specified widebroaded prospediudies of the suspected
inflammatory ileocecal diseases , that to deteetdpecificity of ultrasound in crokn
disease , to prevent both delayed management &esgmary operations.

References

1. Vermeire S, peters M, Rutgeerts (2000) Diagnogtiwr@ach to IBD. Hepato-
gastroenterology 47:44-48 .

2. Holt S, Samuel E (1979) Grey scale ultrasound wh@'s disease. Gut 20:590-
595

3. Sonnenberg A, Erckenbrecht J, Peter P, Niederau982) Detection of
crohn's disease by ultrasound. Gastroenterology383434

4. Schwerk WB, Beckh K, Raith M (1992) A prospectiveakeiation of high
resolution sonography in the diagnosis of inflamonatowel disease. Eur J
Gastroenterol Hepatol 4:173-182

5. Sheridan MB, Nicholson DA, Martin DF (1993) Trandaminal
ultrasonography as the primary investigation iniguas with suspected
Crohn's disease or recurrence: a prospective s@idy.Radiology 48(6):402-
404

6. Solvig J, Ekberg O, Lindgren S, Floren CH, Nils€®n(1995) Ultra-sound
examination of the small bowel: comparison withegotlysis in pa-tients with
Crohn disease. Abdom Im-aging 20(4): 323-326

7. Sarrazin J, Wilson SR (1996) Manifes-tations off@ralisease at US. Radio-
graphics 16(3):499-520 (discussion 520-1)

8. Hollerbach S, Geissler A, Schiegl H et al (1998 Htcuracy of abdominal
ultrasound in the assessment of bowel disorderandcl Gastroenterol
33:1201-1208

9. Truong M, Atri M, Bret PM et al (1998) Sonograplappearance of benign
and malignant conditions of the colon. AJR 170:14855

10.Tarjan Z, Toth G, Gyorke T, Mester A, Karilnger Mako EK (2000) Ultra-
sound in Crohn's disease of the small bowel. EJR785182

11.Puylaert JBCM, Rutgers PH, Lalisang RI et at (198 Qrospective study of
ultrasonography in the diagnosis of appendiciti&ngl J Wed 317:666-669

12.Puylaert JBCM (1986) Mesenteric adenitis and adeteninal ileitis: US
evaluation using graded compression. Radiology@31695

13.Birnbaum BA, Jeffrey RB Jr (1998) CT and sonograpdwaluation of acute
right lower quadrant abdominal pain. Am J Roent$&@6(2):361-71

14.Gore RM, Balthazar EJ, Ghahremani GG, Miller FH9@PRCT features of
ulcerative colitis and Crohn's dis-ease [see contshe®m J Roentgenol
167(1):3-15

15. Zoetelief J, Geleijns J (1998) patient doses imasT. Br J Radiol 71:584-
586

172



Kufa Med.Journal 2011.VOL.14.No.2

16.Malone AJ (1999) Unenhanced CT in the evaluatiora@fte abdomen: the
community hospital experience. SEM US CT MRI 207&8-

17.Wilson SR (1996) Gastrointestinal tract sonogragthbdom Imaging 21:1-8

18.Worlicek H, Lutz H, Matek W (1987) Ultrasound fimgjs in Crohn's disease
and ulcerative colitis: a prospective study. JCULES-163

19.Gritzmann N, Hollerwegen A, Macheiner P, Rettenleacil (2002)
hhu9juhjTransabdominal sonography of the gastrsiimal tract. Eur Radiol
12:1748-1761

20.Pradel JA, David XR, Taourel P, Djafari M, Veyrac, Bruel JM (1997)
Sonographic assessment of the normal and abnorroalelbwall in
nondiverticular ileitis and colitis [see comment&hdom Imaging 22(2):167-
172

21.Puylaert JB CM, Van der Zant FM, Mutsaers JAEM (@99nfectious
ileocecitis caused by Yersinia, Campylobacter, &@amonella: clinical,
radiological, and US findings. Eur Radiol 7:3-9.

173



