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Abstract

The use of sonography for diagnosing inflammatory bowel disease (IBD) has been

reported in the radiology literature but is not common practice in the hands of emer-

gency physicians (EPs). We present a series of three cases where IBD was managed by

an EP using point-of-care ultrasonography (POCUS), and discuss the sonographic fea-

tures of IBD including bowel wall thickening, increased blood flow on color Doppler,

infiltration of surrounding fatty tissue, and presence of intraperitoneal fluid. Complica-

tions such as bowel strictures and peri-colic abscess are also described. We suggest

that the use of POCUS for the assessment of IBD patients in the ED may expedite

both diagnosis and treatment, as well as minimize the use of additional imaging.
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1 | INTRODUCTION

Inflammatory Bowel Disease (IBD) is caused by a dysregulated immune

response. IBD comprises two major disorders: Ulcerative Colitis

(UC) and Crohn's Disease (CD). Patients with IBD often present to the

emergency department (ED) with nonspecific complaints such as fever,

abdominal cramping, painful or urgent defecation, bloody stools, and

increased stool burden. IBD (mainly CD) may also cause complications

such as intra-abdominal abscesses, strictures, fistulas, and perianal dis-

ease. Thus, patients with IBD presenting to the ED commonly require

imaging, and currently, the selected modality is usually computed

tomography (CT). The risk and dangers of cumulative ionizing radiation

are therefore a source of concern in these patients.1

Transabdominal ultrasound (US) for investigating colonic pathol-

ogy may not be common practice, but its utility has been described in

the radiology literature since the 1970s.2 US has been shown to be an

accurate modality for the assessment of the bowel of IBD patients in

many situations.3,4 US does not involve the use of ionizing radiation,

and it has, therefore, been suggested that it may be preferable for the

reevaluation of the disease status of patients with IBD.3 However, the

use of point-of-care ultrasonography (POCUS) by the emergency phy-

sician (EP) for the assessment of the acute symptoms of patients with

IBD in the ED has not been well described.

The following is a series of three cases in which patients pre-

senting with suspected IBD complications were assessed by an EP

using POCUS. Ultrasound was performed at the bedside in the ED by

the treating physician, using a 1 to 5 MHz curvilinear probe and/or a

4 to 12 MHz linear probe, connected to a LOGIQ e scanner

(GE Healthcare, Wauwatosa, WI). All cases were eventually confirmed

by computed tomography (CT) or magnetic resonance imaging (MRI).

Following the case series, the existing literature describing the evalua-

tion of IBD by US is discussed.

2 | CASE SERIES

2.1 | Case 1

A 34-year-old 14-weeks pregnant woman, with a history of CD pres-

ented to the ED with a 3-month history of recurrent RLQ abdominal
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pain, and fever of 38�C to 39�C. During the 3 weeks prior to her visit,

she complained of weakness, sweating, 10 kg weight loss, arthralgias,

and morning stiffness.

CD had been diagnosed 7 years earlier. CT performed at that time

demonstrated an inflamed ascending colon. Colonoscopy showed mild

stricture of the transverse colon, with aphthous ulceration. She was

treated with a course of steroids and achieved clinical remission with

no further medical treatment for CD until this ED visit.

Physical examination revealed abdominal tenderness with local-

ized peritoneal signs in the right abdomen. Laboratory results were

remarkable for a hemoglobin of 9 g/dL, a normal white blood cell

count, and a CRP of 10 mg/dL (normal values: 0-0.5 mg/dL). POCUS

examination demonstrated thickening of the ascending colon with

perihepatic and pelvic intraperitoneal fluid, increased blood flow on

color Doppler, and a hepatic lesion (suspected to be an abscess)

(Figure 1A). MRI was performed a few hours later demonstrating simi-

lar findings (Figure 1B). She was treated for a prolonged period with

intravenous antibiotics and total parenteral nutrition with clinical

improvement. A follow-up MRI several months later showed resolu-

tion of the mass, thus confirming the diagnosis of hepatic abscess.

2.2 | Case 2

A 45-year-old woman presented to the ED following 1 month of

watery diarrhea and episodes of vomiting. Her past medical history

was notable for lymphoma in remission and asymptomatic CD diag-

nosed 3.5 years earlier on colonoscopy. She had not received any

treatment for her CD.

Physical examination revealed a soft, nontender abdomen. Labo-

ratory was notable for a CRP of 8.7 mg/dL. POCUS examination dem-

onstrated small bowel loops distended up to 4 cm, a moderate

amount of free fluid, wall thickening up to 7 mm, inflammation and

stricture of the ileum and ascending colon with prestenotic dilatation

(Figure 2A-C). CT performed 2 hours after the POCUS examination,

similarly demonstrated distended small bowel up to 3.5 cm, a moder-

ate amount of free fluid, a stricture, wall thickening, and infiltration of

the fatty tissue of the adjacent small bowel and distal ileum

(Figure 2D).

The patient initially improved with antibiotics but subsequently

relapsed. A colonoscopy was performed, demonstrating terminal ilei-

tis with stenosis. Steroids and later adalimumab (an anti-TNF medi-

cation) were added to the treatment regimen. Eight months later the

patient returned with similar symptoms. POCUS demonstrated simi-

lar findings as 8 months earlier, and it was therefore decided to

forego further CT imaging. She improved with conservative

treatment.

2.3 | Case 3

An 18-year-old male with a past medical history of UC that was diag-

nosed 3 years earlier, presented with 2 weeks of bloody diarrhea, nau-

sea, pain in the left and lower abdomen, and rectal pain. He had been

prescribed 5-aminosalicylic acid but was noncompliant with the medi-

cation for the past 6 months. On presentation, he was tachycardic,

with diffuse abdominal tenderness, maximal in the left lower quad-

rant. Digital rectal examination was negative for blood, mucous, or

signs of a fissure or abscess. POCUS demonstrated thickening of the

descending and sigmoid colon up to 7.5 mm with increased

echogenity of the surrounding fatty tissue (Figure 3).

The patient was admitted to the hospital and improved with ste-

roids and antibiotics. During his hospitalization an additional US was

subsequently performed by a radiologist, demonstrating a thickened

colonic wall without free fluid. Sigmoidoscopy demonstrated a hyper-

emic, bleeding mucosa, with flat ulcers up to 1 cm in diameter.

F IGURE 1 A, Transverse sonogram of the hepatic flexure demonstrating a narrowed lumen, significant thickening of the bowel wall (double
arrow), and heterogeneous echogenicities in the bowel wall, reflecting inflammatory changes. There is an adjacent hypoechoic, heterogeneous
liver lesion suspicious for an abscess (arrows). L, liver. B, Abdominal MR fat-suppressed T2 axial image demonstrating similar thickening of the
ascending colon (double arrow), narrowed lumen and adjacent liver lesion (20 mm in diameter) suspicious for an abscess (arrows). L, liver
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F IGURE 2 A, Color Doppler sonogram of the right lower quadrant, demonstrating thickening of the terminal ileum wall (double arrow) with
narrowed lumen. Note the bowel wall hyperemia. B, Sonogram shows the transition(arrows) between the stenotic terminal ileum and prestenotic
dilatation of the distal ileal loop. C, Sonogram shows small bowel loop dilatation up to 3.4 cm with adjacent free peritoneal fluid (arrows). D,
Reconstructed coronal CT image-demonstrating similar findings as described in A to C

F IGURE 3 Sonograms of the left lower quadrant obtained with a 1 to 5 MHz curvilinear probe (A) and a 4 to 12 MHz linear probe
(B) demonstrating thickening of the wall of the sigmoid colon up to 7.5 mm
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3 | DISCUSSION

Various imaging modalities are used in the diagnosis and assessment

of patients with a suspected exacerbation of IBD.4,5 These may

include CT of the abdomen and pelvis with IV contrast, CT entero-

graphy (CTE), MR enterography (MRE), and US. In the emergent set-

ting, CT with IV contrast is generally considered the imaging modality

of choice for most assessments needed for IBD patients,5 as it is gen-

erally more readily available in the ED than MRI.

Due to the chronic and relapsing properties of IBD, such patients

require recurrent imaging over their lifetime, and may thus be exposed

to cumulatively high doses of radiation.1 MRE and US both have the

advantage of being radiation-free; however, MRE is expensive, time-

consuming, and often not available in the ED.6 US, on the other hand, is

widely available, cost-effective, and can be rapidly performed at the

bedside. Unlike other modalities, it does not require fasting or bowel

preparation. It is noninvasive, provides real-time imaging, and is risk-

free, thus allowing it to be repeated whenever necessary.7 US can show

both intraluminal and peri-intestinal lesions, and therefore is a particu-

larly valuable tool for the detection of complications of CD, such as ste-

nosis, fistulas, and abscesses.8 US has been shown to be advantageous

for the assessment of pregnant patients with IBD.9 However, US does

not provide a continuous and complete examination of the small and

large bowel and cannot reliably visualize some areas.8,10,11 US can gen-

erally be used to visualize the terminal ileum and the colon, but is less

effective in visualizing the proximal small intestine and the rectum.

While US is user-dependent,5,12 it has been shown to have a simi-

lar sensitivity and specificity in identifying the presence of IBD com-

pared to MRE and CTE.3 Comparison between studies is generally

easier with other imaging modalities,4 but some US signs used in IBD

can be standardized, and most show fair to good reproducibility.8 In

particular, bowel wall thickness, one of the most relevant parameters

for CD detection, has shown excellent reproducibility.13

POCUS of the abdomen is most commonly used by EPs to deter-

mine if there is evidence of intra-abdominal bleeding after trauma. It

may also be used to evaluate for the possible presence of cholecysti-

tis, cholelithiasis, hydronephrosis, or an enlarged abdominal aortic

aneurysm. More recent applications include cases of suspected bowel

obstruction, hernia, diverticulitis, pneumoperitoneum, and appendici-

tis.14 However, the use of POCUS for the assessment of the patient

with IBD in the ED is not considered common practice.

POCUS performed by gastroenterologists for IBD patients has

been described in some studies. For example, in one report POCUS

performed by a highly experienced gastroenterologist was shown to

accurately detect trans-mural inflammation of the intestine, thus dif-

ferentiating between patients with IBD and irritable bowel syn-

drome.15 While commonly used by gastroenterologists in some

countries, such as Germany and Italy, the dissemination of US for the

assessment of IBD remains limited in the rest of the world.7 Most

studies describing the use of POCUS for IBD did not consistently

report the experience or training of the clinicians performing the

examination,3 and large studies evaluating POCUS by ED physicians

to assess IBD have yet to be performed.

A recent review has claimed that ultrasonography should not be

considered a first-line imaging test in adults with CD presenting to the

ED.16 However, a previous case series describes the use of POCUS

for the detection of all types of colitis in the ED, including one case

suspicious for CD according to POCUS findings and later confirmed

by pathology to be CD.17 An additional recent case series demon-

strated the utility of POCUS for the assessment of uncomplicated

diverticulitis in the ED and suggested that POCUS may decrease the

ED length of stay and the radiation exposure of such patients.18 The

current case series further demonstrates that POCUS may also be

used in the ED for the assessment of patients with known IBD for the

detection of complications, and to support clinical decision making at

bedside. This case series suggests that the use of US may be advanta-

geous at the patient's bedside in the ED, leading to an accurate, rapid

diagnosis, as well as avoiding ionizing radiation.

In conclusion, while ED POCUS will not replace definitive imag-

ing modalities for IBD patients, it may assist in ED decision making.

It may shorten the assessment of these patients in the ED, and

shorten the time to appropriate treatment. It may also reduce the

need for radiation exposure in the ED (as demonstrated in Cases

1 and 3). Training of EPs in proper technique, along with future

research of the use of POCUS in the ED for the assessment of

patients with IBD is needed.
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