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rohn’s disease: a case presentation

ustin L. Jones, DO,a Kenneth E. Jones, DOb

rom the aDepartment of Radiology, University of Missouri-Kansas City School of Medicine, Kansas City, MO; and the

Department of Radiology, Golden Valley Memorial Hospital, Clinton, MO.
Crohn’s disease is one of the two major types of idiopathic, chronic intestinal inflammation known as
inflammatory bowel disease. It is a significant disease process, especially in populations of Northern
European ancestry, of chronic relapsing disease along with an increased risk of mortality in long-
standing and extensive cases. The clinical presentation of Crohn’s disease depends on the anatomical
regions affected and the type of inflammation present. The diverse presenting symptoms overlap several
disease processes, which necessitates a high degree of suspicion to make the diagnosis. In this case
study, a 26-year-old Caucasian male with abdominal pain, nausea, and vomiting provides an excellent
example of a challenging initial clinical presentation and workup of Crohn’s disease. A number of
therapies are useful for induction and maintenance of remission, along with an enhancement in quality
of life. Obtaining the diagnosis of Crohn’s disease in a quick, efficient manner and a rapid application
of therapy can potentially reduce the associated morbidity and mortality. Therefore, it is imperative that
physicians maintain a high degree of suspicion for Crohn’s disease in the appropriate settings, and that
they stay current with screening and treatment guidelines.
© 2009 Published by Elsevier Inc.
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ntroduction
he clinical presentation of Crohn’s disease depends on the
natomical regions affected and the type of inflammation
resent. The diverse presenting symptoms of Crohn’s dis-
ase overlap several disease processes, which require a high
egree of suspicion to make the diagnosis. Although
rohn’s disease is a challenging diagnosis to make at initial
resentation, quick elucidation of this disease process and
roper application of therapy has the potential to reduce
oth morbidity and mortality for these patients.

istory and review of systems
.J., a 26-year-old Caucasian male, presents to the emer-
ency department with a chief complaint of abdominal pain.
is symptoms began two days earlier, with abdominal pain

hat is mostly diffuse but seems to be more intense in the
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ight lower quadrant. He rates the pain as an 8 on a scale of
to 10. He also has had associated anorexia, nausea, vom-

ting, diarrhea, fatigue, weakness, and shortness of breath.
he diarrhea is described as watery, nonbloody, and occur-

ing approximately 10 times per day, without bowel incon-
inence and hematechezia. He describes the nausea as oc-
asional, with two episodes of vomiting that day. The
atient has never had this type of pain or combination of
ymptoms before. The remaining components of a 10-point
eview of systems are negative.

The patient’s past medical history is significant for cer-
ical spine fracture and phrenic nerve damage seven years
go. He denies taking any medications in the past month,
ut does admit to a Sulfa drug allergy. Past surgical history
s unremarkable. The family history is significant for hy-
ertension. T.J. is a Christian minister who lives with his
regnant wife and their two-year-old female child. He has a
ve pack-year smoking history, with smoking abstinence
or the past five years. He denies alcohol or illicit drug use,
r any recent travel history or contact with individuals with
imilar gastrointestinal symptoms. He also denies unsani-

ary living and working conditions.

mailto:ajones@atsu.edu
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hysical findings

hysical examination reveals a height of 5 feet, 10
nches, weight of 200 lbs, body mass index of 29, blood
ressure of 108/70, heart rate of 90 bpm, respiratory rate
f 20 breaths per minute, and a temperature of 98.6 °F.
he patient appears appropriate for his stated age, and is
lert and oriented to person, place, and time. Skin is
ound to be pale, warm, and dry, without edema present.
here is poor capillary return at greater than 2 seconds

efill time in the fingernail beds. Head, eyes, ears, nose,
nd throat reveal no abnormalities. Pulmonary and car-
iovascular systems are within normal limits. The abdo-
en is observed to be flat and tense with no masses or

rganomegaly; bowel sounds are present. Diffuse tender-
ess to palpation is present, with the greatest tenderness
n the right lower quadrant. Tenderness is elicited over

cBurney’s point along with rebound tenderness in the
ight lower quadrant. Murphy’s sign is absent and
loyd’s sign is negative. No hernias are palpated. Rectal
xamination reveals no fistulas or fissures. There is good
nal sphincter tone, no palpable masses, and no occult
lood. The genitourinary system is within normal limits.
here are no gross neurological or musculoskeletal def-

cits. The osteopathic structural examination is signifi-
ant for acute tissue texture changes consisting of hot
rythematous skin, paraspinal muscle spasm, and edem-
tous subcutaneous tissues in the cervical, thoracic, lum-
ar, sacrum, and abdominal diaphragm. The following
egmental somatic dysfunction is observed: occipitoat-
antal joint flexed, rotated left, and sidebent right; C3-5
xtended, sidebent right, and rotated right; T10-12 neu-
ral, sidebent right, and rotated left; L1 flexed, sidebent
eft, and rotated left; abdominal diaphragm rotated left,
idebent left, and extended; and right unilateral sacral
exion.

nitial differential diagnosis and initial plan

he initial differential diagnosis includes: acute appendici-
is, viral enterocolitis, bacterial enterocolitis, parasitic infec-
ion, irritable bowel syndrome, Crohn’s disease, ulcerative
olitis, nonspecific enterocolitis, diverticulitis, lower-lobe
neumonia, urinary tract infection, and dehydration. The
nitial plan is to obtain a complete blood count (CBC);
omprehensive metabolic panel (CMP); stool examination
or ova, parasites, Clostridium difficile toxin, and bacterial
athogens; two-view chest radiographs; and computed to-
ography (CT) of the abdomen and pelvis with contrast.
hese tests can quickly assess the patient’s current status,
ore completely rule out conditions that are less likely after

istory and physical examination, and direct further assess-

ent and treatment. a
aboratory, x-ray, and diagnostic findings

he CMP was found to be unremarkable, with results within
ormal limits. The CBC revealed leukocytosis at 18,000/�L
nd all other components within normal limits. The chest
adiographs revealed no acute cardiopulmonary process,
nchanged from the previous study. Computed tomography
f the abdomen and pelvis revealed: (1) thickening of bowel
t the illeocecal and sigmoid areas, suggestive of inflam-
atory bowel disease; and (2) normal appendix observed
ithout acute inflammatory changes. These results nar-

owed the differential diagnosis to Crohn’s disease, infec-
ious enterocolitis, and nonspecific enterocolitis, along with
he associated dehydration.

Stool studies were negative for ova, parasites, C. difficile,
nd other bacterial pathogens. This narrowed the differen-
ial diagnosis to Crohn’s disease, viral enterocolitis, and
ther noninfectious enterocolitis. However, the presumptive
iagnosis of Crohn’s disease was tentatively assessed based
n historical information, physical examination, and previ-
usly stated diagnostic testing. A colonoscopy with lesion
iopsy was recommended for further diagnostic clarifica-
ion. However, a colonoscopy was determined to be contra-
ndicated during the acute inflammation period and deferred
o a later time. Therefore, attention was focused on man-
gement of the acute inflammatory stage of the presumptive
iagnosis.

inal diagnosis and management plan

o reach a final diagnosis, resolution of the acute gastroin-
estinal inflammation was necessary to obtain a more defin-
tive diagnosis via colonoscopy. The initial management
lan included intravenous fluid rehydration with normal
aline to run at 250 mL/hour, along with recording accurate
aily inputs and outputs. The plan also included intravenous
etronidazole 500 mg every 6 hours and intravenous meth-

lprednisolone 125 mg every 12 hours. Adjunctive osteo-
athic manipulative treatment (OMT) was also provided to
ddress specific somatic dysfunctions, provide somatic pain
elief, and enhance homeostatic mechanisms. With resolu-
ion of symptoms, the intravenous fluid therapy was
hanged to oral fluids and the patient was advanced to a
ormal diet. Also, the intravenous medications were discon-
inued and changed to oral administration as follows: met-
onidazole 500 mg every 6 hours and prednisone 40 mg
aily to be taken until outpatient follow-up appointment
pproximately one week after discharge. At the follow-up
ppointment, medication prescription would be reassessed.

With the reduction in acute inflammation, a colonoscopy
as performed. Colonoscopic findings indicated aphtoid ul-

erations, cobblestoning, and skip lesions in the sigmoid and
lleocecal areas, as well as histologic findings of transmural
nflammation and granulomas consistent with Crohn’s disease.
he diagnosis of Crohn’s disease was confirmed. The man-

gement plan included follow-up to confirm complete resolu-



t
p
e

D

C
c
i
a
a
i
d
p
n
i
a
c
T
i
i
6
m
s
o
e
i
n

C
f
m
i
T
i
v
d
p
S
c
q
s
m
s

r
f
p
t
o
t
a
a
g
s

s
p
s
a
c
n
f
c
s
d
e

b
d
I
w
T
w
p
d
c
o
p
t
g
fl
A
a
i
t
t
w
t
t
t

i
d
a
r
a
i
a
m
p
g
i
i
l
t
b
r
u
t
w

72 Osteopathic Family Physician, Vol 1, No 3, November/December 2009
ion of symptoms and reassessment of medical therapy. The
lan also included thorough patient education on Crohn’s dis-
ase, treatment risks and benefits, prognosis, and risk factors.

iscussion

rohn’s disease is one of the two major types of idiopathic,
hronic intestinal inflammation considered to be a type of
nflammatory bowel disease (IBD). The disease is named
fter Burrill B. Crohn, MD, who, with colleagues, published
landmark paper describing the disease entity of regional

leitis based on 14 cases in 1932.1 Over time, Crohn’s
isease has been determined to have involvement in any
ortion of the gastrointestinal tract and can also have a
umber of associated extraintestinal manifestations. The
ncidence of Crohn’s disease differs by geographic region
nd by ethnicity with the highest incidence in northern
ountries and populations of Northern European ancestry.
he incidence rate in the United States is estimated to be 7

n 100,000 individuals.2 The prevalence of Crohn’s disease
n North America is estimated to be between 400,000 and
00,000 patients.3 There are two peak ages of onset, with a
ajor peak in the second and third decades of life and a

econd peak in the seventh and eighth decades.2,3 The cause
f Crohn’s disease is presently unknown, although current
vidence supports a multifactorial etiology consisting of
nappropriate immune system functioning with associated ge-
etic predisposition and environmental factor influence.2,4

There are a number of common clinical presentations of
rohn’s disease that depend on the anatomical regions af-

ected by the inflammatory process and the type of inflam-
ation present. The most common presenting complaints

nclude diarrhea, abdominal pain, weight loss, and fatigue.2

he most common site of inflammation is the terminal
leum, generally termed regional enteritis. Duodenal in-
olvement can also be seen early in the course of this
isease and may be the only area of involvement. The
resence of skip lesions is a hallmark of Crohn’s disease.
ometimes the initial presentation of regional enteritis can
losely imitate acute appendicitis, with focal right lower
uadrant pain, fever, and leukocytosis.2 The diverse pre-
enting symptoms and imitation of other disease entities
akes it imperative that clinicians maintain a high degree of

uspicion to make the diagnosis of Crohn’s disease.
In T.J.’s case, he presented in his third decade of life with

ight lower quadrant pain, rebound tenderness, diarrhea,
atigue, and leukocytosis, which strongly suggested the
resence of acute appendicitis. In the process of ruling out
his disease process with CT of the abdomen and pelvis with
ral and intravenous contrast, inflammation was observed in
he ileocecal region, leading to a strong suspicion of IBD
nd, more specifically, Crohn’s disease. Obtaining CT im-
ging of the abdomen is consistent with appropriateness
uidelines set for acute right lower quadrant pain and pos-

ible appendicitis in an adult.5 The studies obtained are also b
imilar to guidelines for imaging of an adult with an initial
resentation of suspected Crohn’s disease, which is de-
cribed as CT of the abdomen and pelvis with neutral oral
nd intravenous contrast material (CT enterography).6 The
ombination of neutral oral contrast and iodinated intrave-
ous contrast allow visualization of the bowel wall to assess
or radiographic changes of IBD. However, neutral oral
ontrast is not currently used in all imaging centers. Con-
ultation with the local radiologist is recommended for
etermination of the most optimal imaging procedure in
ach individual practice setting (Figure 1).

The diagnosis of Crohn’s disease is based on the com-
ination of clinical history; physical examination; and en-
oscopic, radiologic, histologic, and laboratory findings.2,4

n T.J.’s case, a presumptive diagnosis of Crohn’s disease
as reached before endoscopic and histologic investigation.
o procure a final diagnosis colonoscopy and lesion biopsy
as performed; however, clinical judgment at the time of
resentation suggested that colonoscopy should be withheld
uring the severe, acute stage of inflammation. The use of
olonoscopy and mucosal biopsy for differentiating forms
f gastrointestinal inflammation along with deferment of the
rocedure during severe colitis is supported in the litera-
ure.7 However, contrary to T.J.’s case, expert opinion sug-
ests that in the presence of a contraindication to colonoscopy,
exible sigmoidoscopy may provide an adequate diagnosis.7

lthough flexible sigmoidoscopy may have provided a di-
gnosis in T.J.’s case, because he had a representative lesion
n the sigmoid colon, it would not be an appropriate substi-
ute for colonoscopy because it would not adequately stage
he extent and severity of the colitis. Also, many experts
ould pursue a colonoscopic diagnosis instead of empiric

herapy in the acute setting regardless of colonic inflamma-
ion, because an accurate diagnosis can best direct definitive
herapy.

There are a number of endoscopic and histological find-
ngs that support the diagnosis of Crohn’s disease. Crohn’s
isease can affect any portion of the gastrointestinal tract
nd is generally segmental, with nonaffected regions sepa-
ating pathological lesions. Endoscopy findings include
phthous ulcerations in mild disease and stellate ulcerations
n more active disease (Figure 2).2,7 A cobblestone appear-
nce caused by areas of pathology surrounded by normal
ucosa is a frequent observation, and pseudopolyps can be

resent.7 Adhesions and fistula formation can be present,
enerally in more longstanding disease.2 Histological find-
ngs include aphthoid ulcerations, noncaseating granulomas
n all layers of the bowel wall, submucosal or subserosal
ymphoid aggregates, gross and microscopic skip areas, and
ransmural inflammation.2 Endoscopy and biopsy can also
e useful in following the course of disease progression and
emission.7 In T.J.’s case, colonoscopic findings of aphtoid
lcerations, cobblestoning, and skip lesions, along with his-
ologic findings of transmural inflammation and granulomas
ere consistent with a diagnosis of Crohn’s disease.
After obtaining an accurate diagnosis, treatment options can
e provided to the patient. The long-term management of
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igure 1 (A) Frontal abdominal radiograph after a single-contrast barium small bowel follow-through (SBFT). Contrast material is present in all
egments of the small intestine except for the terminal ileum; contrast has advanced into the colon as well. This image demonstrates narrowing of the lumen
f the distal ileum and separation of this loop from the remainder of the small bowel (arrow) secondary to mucosal thickening and surrounding edema.
his constellation of findings, although nonspecific, is consistent with the confirmed diagnosis of Crohn’s disease. The SBFT is commonly used to assess
rohn’s disease and is given an appropriateness rating of 7 on the ACR Appropriateness Criteria® for evaluation of an initial presentation of suspected
rohn’s disease. (B) Contrast-enhanced axial CT image of the same patient through the pelvis at the level of the terminal ileum demonstrates mucosal

hickening (white arrows) of several segments of visualized small bowel. There is no contrast in the lumen at the terminal ileum; however, mucosal
hickening is identified in this region (black arrowhead). There are associated inflammatory changes of the mesentery surrounding the distal ileum, terminal
leum, and cecum. There is also a small abscess in the surrounding mesentery (white curved arrow). This imaging correlation demonstrates that CT is
xcellent at documenting extraluminal manifestations of Crohn’s disease. CT of the abdomen and pelvis with positive oral and intravenous contrast has
n appropriateness rating of 7 on the ACR Appropriateness Criteria® for evaluation of an initial presentation of suspected Crohn’s disease. (C)
ontrast-enhanced axial CT image of the same patient through the pelvis inferior to the level of the terminal ileum demonstrates contrast-filled distal ileum
ith mucosal thickening (arrow) and mesenteric inflammatory changes (arrowhead). These correlate directly with the visualized distal ileum on the SBFT
xamination. Images courtesy of Kenneth E. Jones, D.O., Golden Valley Memorial Hospital, Clinton, Missouri.
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rohn’s disease usually requires a multifaceted approach in-
luding specific therapy for the inflammatory process along
ith adjunctive care to minimize symptoms and comorbidi-

ies.4 The most common medications used in Crohn’s disease
herapy include 5-aminosalicylic acid (5-ASA), corticoste-
oids, antibiotics, immunosuppressive agents, and biologic
gents that are chimeric monoclonal antibodies.2,4,8,9 5-ASA is
ommonly a first-line agent in Crohn’s disease.2,4,9 A by-
roduct of the 5-ASA agent sulfasalazine contains a sulfa
oiety that can be harmful in patients with a sulfa allergy.2

owever, the 5-ASA agent mesalamine does not contain a
ulfa moiety and therefore can be used in sulfa-allergic
atients. The only 5-ASA therapy available in T.J.’s case
as sulfasalazine and was contraindicated because of his

ulfa allergy. Most experts would agree with the empiric use
f metronidazole in T.J.’s case because it is well established
n the treatment of Crohn’s disease and is consistent with
reatment of recent onset diarrhea, which is considered in-
ectious until proven otherwise. However, many would ob-
ect to the empiric use of steroid therapy because it has no
alue in the treatment of infectious diarrhea and may ob-
cure endoscopic findings, making a definitive diagnosis
ore difficult. Overall, given the final definitive diagnosis

f Crohn’s disease, the therapy given to T.J. in this case is
ompatible with the current literature based on his drug
llergy profile, his presenting symptoms requiring intrave-
ous therapy, and a transition to oral therapy at the earliest
vailability.8,9

Medical therapy in Crohn’s disease is individualized
ased on the patient’s disease location, extent, and response
o therapy.10,11 An acute flare of disease activity requires

igure 2 Single image obtained during colonoscopy of a differ-
nt patient with known Crohn’s disease demonstrates colonic ul-
erations (circled regions). Image courtesy of Rob Wetzel, M.D.,
olden Valley Memorial Hospital, Clinton, Missouri.
nitiation of induction therapy that is eventually followed by c
hronic maintenance therapy, if it is necessary. There has
een debate in the literature regarding a “step-up” versus
step-down” approach to medical therapy in the treatment
f Crohn’s disease.11 In general, a step-up approach has
een traditionally used with medical therapy instituted for
everal weeks, followed by disease reassessment and further
herapy based on the findings.10 The decision to use main-
enance therapy is based on the individual patient’s disease
rocess. Once it is determined that maintenance therapy is
ecessary, the specific agent used depends on the individual
eeds of the patient and their disease process. When using
his step-up approach, biologic agents are used for cases
efractory to other forms of maintenance therapy. In T.J.’s
ase, a step-up approach was used. This author is not aware
f the patient’s need for maintenance therapy because the
atient transferred care, and therefore follow-up was not
ossible. A step-down approach would use biologic agents
nitially and then scale down to other agents based on the
atient’s disease characteristics over time. Controversy still
xists regarding the best approach to medical therapy in
rohn’s disease and is generally guided by the needs of
ach individual patient. General treatment guidelines, med-
cation descriptions, and treatment algorithms can be found
n the current literature.10,11

Nutrition is very important in the treatment of Crohn’s
isease because the symptoms and pathophysiology can
ead to dehydration, malnutrition, and vitamin deficiencies.
n T.J.’s case, nutrition was addressed through fluid resus-
itation and providing a well-balanced diet as tolerated.
everal different malabsorption syndromes can occur based
n the location and extent of intestinal involvement. Nutri-
ional support should be patient specific, based on the nature
f their disease and directed by the patient’s physician, with
ossible dietician consultation. In many cases, patients re-
uire vitamin and mineral supplementation including vita-
in B12, folic acid, fat soluble vitamins, and calcium. Pe-

iodic checks of nutritional status may also be required.10

The use of osteopathic manipulative treatment (OMT) as
n adjunctive therapy in the abdominal pathology setting is
easonable and well established in medical literature. Diagno-
is and treatment of somato-visceral reflexes, viscero-somatic
eflexes, lymphatic dysfunction, and specific segmental so-
atic dysfunction is a rational approach to the patient with

BD and provides an added value to the services provided by
steopathic physicians.12,13 Indications for OMT include the
resence of somatic dysfunction and, based on evaluation of
he patient, the presence of a need to support homeostasis.
he patient received soft tissue, indirect balanced ligamen-

ous tension, myofascial release, direct articulatory, direct
uscle energy, rib-raising, and paraspinal muscle inhibition

echniques. OMT was provided daily as indicated during
ospitalization and was well tolerated, without complica-
ion, and improved the patient’s functional status as well as
is overall sense of well-being and pain level.

There are a number of complications that may occur with
rohn’s disease including: stenosis of the small intestine or

olon and associated comorbidities including obstruction;
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75Jones and Jones Crohn’s Disease: A Case Presentation
xtensive ileal mucosal damage and associated malabsorp-
ion syndromes; fistulas; urinary calcium oxalate stones;
astrointestinal hemorrhage; and colorectal cancer, espe-
ially in long-standing disease.14 Appropriate follow-up,
ultidimensional therapeutic interventions, and appropriate

creening can potentially provide optimal patient outcomes
nd a reduction in morbidity and mortality.4,7,14

Crohn’s disease is a significant disease entity, especially
n specific populations including northern countries and
eople of Northern European ancestry. The heterogeneity of
resenting symptoms based on disease location and extent
f inflammation, along with the similarity of presenting
igns with other disease processes, makes it imperative that
linicians maintain a high degree of suspicion to make the
iagnosis of Crohn’s disease. Current data describes a nat-
ral history of chronic relapsing disease for the majority of
rohn’s disease patients and an increased risk of potentially

atal complications including colorectal cancer in long-
tanding disease.2,3,7 There are a number of medications that
re useful for induction and maintenance of remission,
long with adjunctive therapies to optimize patient quality
f life.2-4,8,9 The proper, early diagnosis of Crohn’s disease
an lead to a more rapid institution of therapy, which has a
reat deal of potential to reduce both morbidity and mor-
ality associated with this disease process. Therefore, it is
mperative that physicians maintain a high degree of suspi-
ion for Crohn’s disease, with appropriate patient presenta-
ions, and that they stay informed on current screening
uidelines and treatment options for the common, prevent-
ble comorbidities.
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